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1. Overview of Activities
This annual report covers MSRI projects and activities that occurred during the second year,
2011–12, of the NSF core grant DMS #0932078.

1.1

New Developments

The year 2011–12, was another busy and exciting year at MSRI. We held two (2) one-semester
jumbo programs: Quantitative Geometry and Random Spatial Processes. These two programs
were very popular, and their workshops well attended. Both programs had stellar researchers.
Five (5) of them, Keith Ball, Tobias Colding, William Johnson, Richard Kenyon, and Gregory
Lawler, were generously funded by the Clay Mathematics Institute ($90,000). Ball was recently
elected as the Scientific Director of the International Center for Mathematical Sciences in
Edinburgh. Colding (jointly with Bill Minicozzi) was awarded the 2010 Oswald Veblen Prize in
Geometry (by the American Mathematical Society) for his profound work on minimal surfaces.
Johnson, in recognition of his outstanding achievements in mathematical sciences, was awarded
the 2007 Stefan Banach Medal by the Polish Academy of Sciences. Kenyon’s work and
achievements were internationally recognized when he received the Loève Prize. Lawler, known
as the world leading authority on random walks, received, jointly with Schramm and Werner, the
2006 Pólya Prize and was referenced in the citation for Werner’s Fields Medal. Colding and
Lawler are also fellows of the American Academy of Arts & Sciences.
Another fourteen (14) researchers, Emmanuel Breuillard, Maryanna Csornyei, Ursula
Hamenstaedt, Gideon Schechtman, Mireille Bousquet-Mélou, Curtis McMullen, James Propp,
Dana Randall, Steffen Rohde, Vladas Sidoravicius, Maria Eulalia Vares, Assaf Naor, Shmuel
Weinberger, and Peter Winkler, were funded by MSRI’s Eisenbud Endowment and by a grant
from the Simons Foundation.
Both programs had striking results to report. (See the program reports in the Appendix.)
Choosing one or two results from a long list of exciting results is always difficult. Here are two
such results, one from each program. In Fall 2011, Breuillard, Green, and Tao worked on the
structure of approximate groups. An approximate subgroup A of a group is a set with the
property that, if we form all combinations of pairs of elements from the set, then the resulting
family is not much larger than A itself: it can be covered by few left-translates of A. One of the
founding results of Geometric Group Theory is Gromov's Polynomial Growth Theorem, which
characterizes finitely generated groups with polynomial growth as virtually nilpotent groups. The
work of Breuillard, Green, and Tao is an attempt to obtain a quantitative version of Gromov’s
theorem in which one no longer looks at an entire group growing polynomially, but only at a
fixed ball of large radius in a Cayley graph, assuming only a polynomial bound on the size of
that ball. They tackle this problem in the slightly more general context of approximate groups,
which has its origins in the field of additive combinatorics, where one of the key theorems is
Freiman's Theorem, dating back to the 60s, which characterizes approximate subgroups of the
group of additive integers as large subsets of multidimensional arithmetic progressions of
bounded dimension. Their main result is a structure theorem similar to Freiman's but for
approximate subgroups of an arbitrary (not necessarily commutative) group. It turns out that
there is a strong analogy between approximate groups and locally compact (local) groups, and
their result, together with the techniques used in its proof, have several applications to geometry,
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the most significant one being a proof of a conjecture of Gromov on actions of discrete groups
on doubling metric spaces (generalized Margulis Lemma) and a new proof of a recent theorem of
Kapovitch and Wilking about fundamental groups of Ricci almost non-negatively curved
manifolds.
In Spring 2012, as part of the Random Spatial Processes program, Basu and Sly solved a major
open problem posed by Szegedy and Peled in 2010. The question was whether two independent
Poisson processes on R are roughly isometric for fixed parameters (M;D;C). Two metric spaces
X and Y are roughly isometric with parameters (M;D;C) if there exists a mapping T: X →Y such
that, for any x and x’ in X,
1/M (d(x,x’) - D) ≤ d(T(x),T(x’)) ≤ M (d(x,x’) ) + D
and if, for all y in Y, there exists x in X such that d(T(x),y) ≤ C. Basu and Sly proved that this is
indeed the case.
Section 1.3 and the Appendix contain the detailed reports of all of our scientific programs and
workshops. These contain a plethora of exciting discoveries and results.
This year the MSRI’s annual Hot Topics workshop was on Thin Groups and Super-strong
Approximation. The workshop, whose lead organizer was E. Breuillard, focused on recent
developments concerning various quantitative aspects of “thin groups”. These are discrete
subgroups of semisimple Lie groups that are both « big » (i.e. Zariski dense) and « small » (i.e.
of infinite co-volume). In the past few years, many new ideas and techniques, arising in
particular from arithmetic combinatorics, have emerged and lead to far-reaching results, such as
generalizations of the strong approximation theorem, in which congruence quotients are shown
to exhibit a spectral gap (super-strong approximation). Simultaneously, and sometimes
surprisingly, the study of thin groups turns out to be of fundamental importance in a variety of
subjects, including equidistribution of homogeneous flows and lattice point counting problems,
dynamics on Teichmuller space, the Bourgain-Gamburd-Sarnak sieve in orbit, and arithmetic or
geometric properties of certain types of monodromy groups and coverings. The workshop
gathered a variety of experts from group theory, number theory, ergodic theory and harmonic
analysis. It is fair to say that it was an exciting workshop, and the talks and notes (now online)
have proved to be quite popular on our website.
We had another enormously successful conference on the centennial of the birth of our founding
director, Shiing-Shen Chern. We marked the occasion with the dedication of a statue of Professor
Chern, installed in the newly renovated entry to Chern Hall, and the premiere of a film, Taking
the Long View: The Life of S.-S. Chern. The statue, commissioned with the support of the Simons
Foundation, is by the leading Chinese-American sculptor Wei Li (“Willy”) Wang, whose work
graces major museums in both China and the US. The film, which contains much archival
material from Chern’s life and features extensive interviews with many of Chern’s family,
friends, and collaborators, is by George Csicsery, famous for his film biographies of other
mathematical figures, such as Paul Erdös and Julia Robinson, and his interviews with a wide
range of mathematicians. (DVDs of this remarkable film can be obtained by going to the web
site http://www.takingthelongviewfilm.com, and it has recently been syndicated for airing on
public television.)
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Funding. We would like to point out that, in 2011–12, 21% of our programs costs were covered
by private donations plus a grant from the NSA, while this ratio was 23% for our programmatic
workshops, and actually 40% for all of the workshops held at MSRI, which includes the
Educational workshops. This well demonstrates MSRI’s ability to leverage the support that the
NSF provides and thereby amplify its benefits; we feel that this is possible because of MSRI’s
reputation for running programs of high quality.
Postdoctoral Program. Twenty-nine (29) Postdoctoral Fellows participated in our two scientific
programs, with two additional Fellows being part of the Complementary Program. Most were
funded by MSRI’s NSF core grant, and two, Irene Peng and Shawn Drenning, were funded by
MSRI’s Viterbi Endowment.
Each year, we poll the postdoctoral fellows that were in residence at MSRI two (2), four (4), and
ten (10) years ago. Their comments are included in Section 1.9. Not surprisingly, there is a
consensus among them that one of the great benefits of being a postdoctoral fellow at MSRI is
the wealth of connections they were able to establish with the top researchers in their field as
well as with fellow postdocs. Several credit these connections with having played an important
role in their being hired at their current home institutions. Another important benefit of MSRI
postdoctoral program is that the fellows have a unique opportunity to learn a lot from the leader
in their fields. We found this aspect very rewarding, for, undeniably, it is one of the harder skills
to develop when one is a fresh Ph.D. For details, please see Section 3 and the Appendix.
Summer Graduate Schools. During the summer of 2011, MSRI funded a record number of
graduate students. One Hundred (100) institutions nominated a total of 260 students; of those,
201 were accepted, and, in the end, 178 attended one of seven summer graduate schools. Four
were held at MSRI, and the three others were held at the Park City Mathematics Institute in
Boulder, the Centre de Recherche Mathématiques in Montréal, and the Instituto Nazionale di
Alta Mathematica in Cortona. For most of the summer graduate workshops, enrollment is based
on a first-come, first-served policy. The workshops are so popular that some schools reach their
maximum capacity within the first 24 hours. Detailed descriptions and reports for each of the
SGS can be found in Section 4 and in the Appendix.
MSRI-UP. The MSRI Undergraduate Program (MSRI-UP) is a research program for
undergraduates (an REU) that targets underrepresented minorities, with the goal of increasing
their interest and enrollment in mathematics graduate programs. In the summer of 2012, the lead
director was Dr. Ricardo Cortez of Tulane University, and the primary instructor was Dr.
Matthias Beck of San Francisco State University. The research topic for the summer was
Enumerative Combinatorics, and the students worked in teams of three on various projects on
graph theory and convex geometry. Two of the projects have been submitted for publication:
•
The Combinatorics of Interval-vector Polytopes, Matthias Beck, Jessica De Silva, Gabriel
Dorfsman-Hopkins, Joseph Pruitt, and Amanda Ruiz.
Available as: http://arxiv.org/abs/1211.2039
•
On Weak Chromatic Polynomials of Mixed Graphs, Matthias Beck, Daniel Blado, Joseph
Crawford, Taina Jean-Louis, and Michael Young. Available as: http://arxiv.org/abs/1210.4634
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A summary of the MSRI-UP activities for the summer of 2012 can be found in Section 5. Please
note that since MSRI-UP is funded by two independent grants, one from the NSF and the other
one by the NSA, the detailed report has been filed independently with both these two agencies.
Collaborative Diversity Initiative. The Diversity Initiative consists of a series of workshops for
members of groups that have been historically underrepresented in the mathematical sciences.
These workshops are sponsored by a collaborative grant involving the eight NSF-funded US
mathematical sciences institutes (AIM, ICERM, IMA, IPAM, MBI, MSRI, NIMBioS, and
SAMSI). MSRI is the institute administering the grant. During the 2011–12 year, three events
were supported by the Initiative: Modern Math Workshop, held in San Jose, CA, organized by
the IPAM; Spring Opportunities Workshop, held and organized by the MSRI; and the Infinite
Possibilities Conference, held at the University of Maryland, Baltimore, and organized by the
IMA. A detailed report of the Spring Opportunities can be found in the Appendix. The reports
for the two other workshops are part of the IPAM and IMA annual reports.
Critical Issues in Mathematics Education. The Critical Issues in Mathematics Education
(CIME) series of workshops addresses key problems in education today. They are designed to
engage professional mathematicians in discussions with education researchers, teachers, and
policy makers to improve mathematics education. This year topic was on Teacher education in
view of the Common Core. The workshop was heavily subscribed, with more than 130 attendees
all very engaged in the discussions.
Circle on the Road and the National Association of Math Circles. The 2012 Circle on the
Road Workshop took place at George Washington University, April 13–15, and included a
mathematics festival that was open to the public and held at the Smithsonian. This event was
part of the National Association of Math Circles (NAMC), whose website includes a wide
variety of materials designed to help mathematicians across the US to start math circles. Videos,
lesson plans, problems, and solutions can be found on the NAMC website
(www.mathcircles.org). MSRI and the AMS continue their partnership co-publishing books for
the Mathematical Circles Library. During the 2011–12 year, the library welcomed six new
volumes:
Volume 8, A Moscow Math Circle: Week-by-Week Problem Sets, Sergey Dorichenko,
•
2012.
•
Volume 7, Moscow Mathematical Olympiads, 2000–2005, edited by Roman Fedorov,
Alexei Belov, Alexander Kovaldzhi, and Ivan Yashchenko, 2011.
•
Volume 6, Introduction to Functional Equations: Theory and Problem-Solving Strategies
for Mathematical Competitions and Beyond, Costas Efthimiou, 2011.
•
Volume 5, Math from Three to Seven: The Story of a Mathematical Circle for
Preschoolers, Alexander Zvonkin, 2011.
•
Volume 4, Moscow Mathematical Olympiads, 1993–1999, edited by Roman Fedorov,
Alexei Belov, Alexander Kovaldzhi, and Ivan Yashchenko, 2011.
•
Volume 3, Geometry: A Guide for Teachers, Judith D. Sally and Paul J. Sally, Jr., 2011.
Public Understanding of Mathematics. Continuing its tradition of reaching out to the public
MSRI, held another of its series of Conversations with Robert Osserman, this time with fabled
mathematician and hedge fund manager James H. (Jim) Simons. The October 3 event, entitled
From Math to Market and Back was held at the Berkeley City College. Bob and Jim talked for
more than an hour about Jim’s early career as a mathematician (including his collaboration with
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S.-S. Chern, which resulted in their discovery of the Chern–Simons functional), his interest and
eventual concentration on finance, and his return to mathematics in recent years. The audience
was thoroughly engaged, and a lively period of questions and answers followed.
Math Night at PlayGround, February 20, 2012. Each year MSRI hosts the playwrights of
PlayGround for a discussion of how mathematicians think about mathematics. This year’s
subject was randomness and physical processes. MSRI’s research members James Propp and
Dana Randall, together with two of our postdoctoral fellows, Adrien Kassel and Jérémie
Bettinelli, described how they think about their work and what fascinates them about it. The
playwrights responded with a lively and stimulating set of questions. Subsequently, each of them
had 9 days to write a 10-minute play around the theme “Patterns of Chaos”. The 20+ plays that
were submitted were then judged by a panel consisting of mathematicians and theatrical
producers, and the 6 best were given staged readings at the Berkeley Repertory Theatre on
February 20. It was a nearly sold-out evening, and the six plays that were performed were wellreceived, continuing the tradition that MSRI night at PlayGround is one of the most successful
PlayGround events each year. There’s one more bit of news on the MSRI/theatrical front: the
much anticipated release of the DVD of performance artist Josh Kornbluth’s monologue “The
Mathematics of Change”. This performance (to a sell-out crowd) was filmed in April 2011 over
two nights at MSRI, and we were excited that this concert video became available. Josh’s piece
is a humorous and touching account of his first semester at Princeton, when his dreams of being
a mathematician met the subject of calculus, the mathematics of change. Anyone who has ever
taught or taken calculus will be able to relate.
Wild Beauty: Postcards from Mathematical Worlds, April 25, 2012. This event was held at
MSRI and sponsored by MSRI. The goal of this ‘art gallery opening’ exhibit was to allow the
public to explore intriguing visual representations of concepts from Random Spatial Processes,
the spring's research program at MSRI. This area of research draws on a number of areas in
probability, statistics, physics, and computer science, and the very deep mathematics involved
has inspired some strikingly beautiful images and simulations that illustrate its fundamental
concepts. Professor James Propp of University of Massachusetts, Lowell, introduced the
collection with an illustrated lecture.
Chicago Mercantile Exchange Prize. MSRI continues to cosponsor, with the Chicago Mercantile
Exchange, the CME Group-MSRI Prize for innovation in financial mathematics and economics.
The sixth annual, 2011 CME Group-MSRI Prize recipient was Thomas J. Sargent, the W. R.
Berkley Professor of Economics at NYU, for his innovative use of mathematics in
macroeconomics and rational expectation theory. The award ceremony was held at the CME on
September 26 and included a lively panel discussion on the incredibly timely topic of sovereign
debt. A video recording of this event is available from the CME Group web site: See
http://tinyurl.com/msri-cme. Our prize selection committee, chaired by David M. Kreps, a former
recipient of the prize, was gratified a couple of weeks later to learn that Professor Sargent had
been awarded the 2011 Nobel prize in Economics.
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1.2

Summary of Demographic Data for 2011–12 Activities

During the academic year 2011–12, MSRI hosted 31 NSF Postdoctoral Fellows, 157 program
members (members that came for a period of at least one month), and 1363 workshop
participants.
The Postdoctoral program was particularly successful and is described in detail in Section 3. Of
the Fellows, 26% were female, 23% were U.S. Citizens or Permanent Residents, and 58% listed
a U.S. university as home institution. Of those institutions, 33% are located in the Northeast,
28% in the West, 22% in the Midwest, and the remaining 17% in the South.
MSRI had a total of 157 long-term members. Members spent an average of 80 days at MSRI,
with peak attendance in September for the fall semester and March for the spring semester. Of
the members, 19% were female, 38% reported being U.S. Citizens or Permanent Residents and
48% listed a U.S. university as home institution. Of those institutions, 22% are located in the
Midwest, 30% in the West, 33% in the Northeast, and 16% in the South. Of the members, 65%
had received a Ph.D degree on or after 2000, 28% received one between 1981 and 1999, and the
remaining 7% had received a Ph.D. on or prior to 1980. Detailed demographic data can be found
in Section 2.
In the 2011–12 workshops, MSRI hosted 1363 separate visits (some visitors attended multiple
events). Of the workshop participants, 29% were female and 54% were U.S. Citizens or
Permanent Residents, of which 10% reported being a member of an under-represented minority.
In addition, 69% of the 1363 participants came from a U.S. institution. Demographic data on
workshop participants can be found in Sections 2 and 4.
The Summer Graduate Schools of 2011 had 178 participants. Of those participants, 29% were
female and 44% were U.S. Citizens or Permanent Residents, of which 87% students came from a
U.S. institution. Demographic data on the participants of the summer graduate schools can be
found in Section 4.2.
In the summer of 2012, the MSRI Undergraduate Program (MSRI-UP) hosted 18 students. Of
those students, 50% were female and 100% were U.S. Citizens or Permanent Residents, of which
78% reported being a member of an under-represented minority. In addition, 100% participants
came from a U.S. institution. Demographic data on MSRI-UP participants can be found in
Section 5.2.
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Length of Stay Summary
All program members
Fall 2011 Spring 2012 2011–12 2004–12
Total Member Days
Total # of Members (non-distinct)
Average # of Days per Member
Average # of Months per Member

6542

6829

13371

129347

84

84

168

1803

77.88

81.30

79.59

71.74

2.6

2.7

2.7

2.4

All female program members Fall 2011 Spring 2012 2011–12 2009–12
Total Member Days
Total # of Members (non-distinct)
Average # of Days per Member
Average # of Months per Member

1335

1230

2565

10757

19

15

34

152

70.26

82.00

75.44

70.77

2.3

2.7

2.5

2.4
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1.3 Scientific Programs and their Associated Workshops
There were two major and one complementary programs for the MSRI fiscal year 2011–12, and
10 workshops were associated with them.
Note: Brief descriptions of scientific topics for each activity were reported in the Brief Report
submitted in 2012. Full descriptions of each activity can be found the the Appendix Section of
this Annual Report. In the lists of organizers of each activity below, an asterisk (*) denotes lead
organizer(s).
Program 1: Quantitative Geometry (QG)
August 15, 2011 to December 16, 2011
Organized by Keith Ball (University College London, United Kingdom), Emmanuel Breuillard
(Université Paris-Sud 11, France), Jeff Cheeger (New York University, Courant Institute),
Marianna Csornyei (University College London, United Kingdom), Mikhail Gromov (Courant
Institute and Institut des Hautes Études Scientifiques, France), Bruce Kleiner (New York
University, Courant Institute), Vincent Lafforgue (Université Pierre et Marie Curie, France),
Manor Mendel (The Open University of Israel), Assaf Naor* (New York University, Courant
Institute), Yuval Peres (Microsoft Research Laboratories), and Terence Tao (University of
California, Los Angeles)
Workshop 1: Connections for Women in Quantitative Geometry
August 18, 2011 to August 19, 2011
Organized by Keith Ball* (University College London), Eva Kopecka (Mathematical Institute,
Prague), Assaf Naor (Courant Institute), and Yuval Peres (Microsoft Research)
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Workshop 2: Introductory Workshop on Quantitative Geometry
August 22, 2011 to August 26, 2011
Organized by Keith Ball (University College London), Eva Kopecka* (Mathematical Institute,
Prague), Assaf Naor (Courant Institute), and Yuval Peres (Microsoft Research)
Workshop 3: Probabilistic Reasoning in Quantitative Geometry
September 19, 2011 to September 23, 2011
Organized by Anna Erschler* (Université Paris-Sud), Assaf Naor (Courant Institute), and Yuval
Peres (Microsoft Research)
Workshop 4: Embedding Problems in Banach Spaces and Group Theory
October 17, 2011 to October 21, 2011
Organized by William Johnson* (Texas A&M University), Bruce Kleiner (Yale University and
Courant Institute), Gideon Schechtman (Weizmann Institute), Nicole Tomczak-Jaegermann
(University of Alberta), and Alain Valette (Université de Neuchâtel)
Workshop 5: Quantitative Geometry in Computer Science
December 5, 2011 to December 9, 2011
Organized by Irit Dinur (Weizmann Institute), Subhash Khot (Courant Institute), Manor
Mendel* (Open University of Israel and Microsoft Research), Assaf Naor (Courant Institute),
and Alistair Sinclair (University of California, Berkeley)
Program 2: Random Spatial Processes (RSP)
January 9, 2012 to May 18, 2012
Organized by Mireille Bousquet-Mélou (Université de Bordeaux I, France), Richard Kenyon*
(Brown University), Greg Lawler (University of Chicago), Andrei Okounkov (Columbia
University), and Yuval Peres (Microsoft Research Laboratories)
Workshop 1: Connections for Women: Discrete Lattice Models in Mathematics, Physics,
and Computing
January 12, 2012 to January 13, 2012
Organized by Beatrice de Tiliere (University Pierre et Marie Curie), Dana Randall* (Georgia
Institute of Technology), and Chris Soteros (University of Saskatchewan)
Workshop 2: Introductory Workshop: Lattice Models and Combinatorics
January 16, 2012 to January 20, 2012
Organized by Cédric Boutillier (Université Pierre et Marie Curie), Tony Guttmann* (University
of Melbourne), Christian Krattenthaler (University of Vienna), Nicolai Reshetikhin (University
of California, Berkeley), and David Wilson (Microsoft Research)
Workshop 3: Percolation and Interacting Systems
February 20, 2012 to February 24, 2012
Organized by Geoffrey R. Grimmett (University of Cambridge), Eyal Lubetzky* (Microsoft
Research), Jeffrey Steif (Chalmers University of Technology), and Maria E. Vares (Centro
Brasileiro de Pesquisas Físicas)
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Workshop 4: Statistical Mechanics and Conformal Invariance
March 26, 2012 to March 30, 2012
Organized by Philippe Di Francesco* (Commissariat à Énergie Atomique, CEA), Andrei
Okounkov (Columbia University), Steffen Rohde (University of Washington ), and Scott Sheffield
(Massachusetts Institute of Technology, MIT)
Workshop 5: Random Walks and Random Media
April 30, 2012 to May 4, 2012
Organized by Noam Berger (The Hebrew University of Jerusalem), Nina Gantert (Technical
University, Munich), Andrea Montanari (Stanford University), Alain-Sol Sznitman (Swiss
Federal Institute of Technology, ETH Zurich), and Ofer Zeitouni* (University of
Minnesota/Weizmann Institute)
Program 3: Complementary Program
August 15, 2011 to May 18, 2012
MSRI had a small Complementary Program comprised of two postdoctoral fellows, Fatemeh
Mohammadi from Ferdowsi University of Mashhad and Thomas Mettler from University of
Fribourg and two research members, Susanna Fishel from Arizona State University and Esther
Lamken from Center for Communications Research, La Jolla.

1.4 Scientific Activities Directed at Underrepresented Groups in Mathematics
Connections for Women Workshops
During the 2011–12 academic year, MSRI hosted 2 Connections for Women workhops, one for
each scientific program. The goal of these workshops was to facilitate networks among women
and members of underrepresented minorities. For more information regarding each workshop,
please refer to Section 1.3 above.
Math Institutes Modern Math Workshop (SACNAS)
Location: San Jose, California
October 26, 2011 to October 27, 2011
Organized by Ricardo Cortez (Tulane University), Suzanne Lenhart (University of Tennessee),
Christian Ratsch (Institute for Pure and Applied Mathematics, Associate Director), and Ivelisse
Rubio (University of Puerto Rico, Computer Science)
MSRI-UP 2012: Enumerative Combinatorics
June 16, 2012 to July 29, 2012
Organized by Duane Cooper (Morehouse College), Ricardo Cortez* (Tulane University),
Herbert Medina (Loyola Marymount University), Ivelisse Rubio (University of Puerto Rico, Rio
Piedras Campus), and Suzanne Weekes (Worcester Polytechnic Institute)
Spring Opportunities Workshop
March 12, 2012 to March 14, 2012
Organized by Dave Auckly (MSRI), Philip Kutzko (University of Iowa), Trachette Jackson
(University of Michigan), Robert Megginson (University of Michigan)
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Infinite Possibilities Conference 2012
Location: Maryland, Baltimore
March 30, 2012 to March 31, 2012
Organized by Jacqueline Akinpelu (The Johns Hopkins University, Applied Physics Lab), Leona
Harris (The College of New Jersey), Gayle Herrington (Columbus State University), Raegan
Higgins (Texas Tech University), Fern Hunt (National Institute of Standards and Technology),
Karen Ivy (New Jersey City University), Lily Khadjavi* (Loyola Marymount University), Dawn
Lott (Delaware State University), Tanya Moore (Building Diversity in Science), Rehana Patel
(Wesleyan University), Nagambal Shah (Spelman College), Kim Weems (North Carolina State
University), Cristina Villalobos (University of Texas-Pan American), Sue Minkoff (University of
Maryland, Baltimore County), Nagaraj Neerchal (University of Maryland, Baltimore County),
Janet Rutledge (University of Maryland, Baltimore County), Renetta Tull (University of
Maryland, Baltimore County), Yi Huang (University of Maryland, Baltimore County), DoHwan
Park (University of Maryland, Baltimore County), Manil Suri (University of Maryland,
Baltimore County), and John Zweck (University of Maryland, Baltimore County)

1.5 Summer Graduate Schools (Summer 2011)
SGS 1: Commutative Algebra
June 6, 2011 to June 17, 2011
Organized by Daniel Erman (Stanford University), Irena Swanson* (Reed College), and Amelia
Taylor (Colorado College)
SGS 2: The Dirichlet Space: Connections between Operator Theory, Function Theory, and
Complex Analysis
June 20, 2011 to July 1, 2011
Organized by Nicola Arcozzi (Universita\' di Bologna), Richard Rochberg (Washington
University), Eric T Sawyer (McMaster University), Brett D Wick* (Georgia Institute of
Technology)
SGS 3: IAS-PCMI Summer School on Moduli Spaces of Riemann Surfaces
Location: Salt Lake City, Utah
July 3, 2011 to July 23, 2011
Organized by Benson Farb (University of Chicago), Richard Hain (Duke University), and
Eduard Looijenga (University of Utrecht, Netherlands)
SGS 4: Geometric Measure Theory and Applications
July 11, 2011 to July 22, 2011
Organized by Camillo De Lellis (Universität Zürich), Tatiana Toro* (University of Washington)
SGS 5: Toric Varieties
Location: Cortona, Italy
July 18, 2011 to July 29, 2011
Organized by David Cox* (Amherst College), Hal Schenck (University of Illinois), Giorgio
Patrizio (Università di Firenze, Italy), and Sandro Verra (Università di Roma Tre, Italy)
SGS 6: Cluster Algebras and Cluster Combinatorics
August 1, 2011 to August 12, 2011
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Organized by Gregg Musiker (University of Minnesota), Lauren Williams* (University of
California, Berkeley)
SGS 7: Séminaire de Mathématiques Supérieures 2011. Metric Measure Spaces: Geometric
and Analytic Aspects
Location: Montreal, Canada
June 27, 2011 to July 8, 2011
Organized by Galia Dafni* (Concordia University, Montreal), Robert McCann (University of
Toronto), and Alina Stancu (Concordia University, Montreal)

1.6 Other Scientific Workshops
Workshop 1: Chern Centennial Conference
October 30, 2011 to November 4, 2011
Organized by Robert Bryant (Co-Chair, Mathematical Science Research Institute - MSRI),
Yiming Long (Co-Chair, Chern Institute of Mathematics - CIM), Hélène Barcelo (Mathematical
Science Research Institute - MSRI), May Chu (S. S. Chern Foundation for Mathematical
Research), and Lei Fu (Chern Institute of Mathematics - CIM)
Workshop 2: Bay Area Differential Geometry Seminar (BADGS) 2011-12
Location: Berkeley and Stanford, California
November 19, 2011 and February 4, 2012 to February 5, 2012
Organized by David Bao (San Francisco State University), Robert Bryant (Mathematical
Sciences Research Institute), Joel Hass (University of California, Davis), David Hoffman*
(Stanford University), Rafe Mazzeo (Stanford University), and Richard Montgomery (University
of California, Santa Cruz)
Workshop 3: Hot Topics: Thin Groups and Super-strong Approximation
February 6, 2012 to February 10, 2012
Organized by Emmanuel Breuillard* (Universite Paris-Sud, Orsay), Alexander Gamburd
(CUNY Graduate Center), Jordan Ellenberg (University of Wisconsin - Madison), Emmanuel
Kowalski (ETH Zurich), Hee Oh (Brown University)

1.7 Education & Outreach Activities
Workshop 1: Bay Area Circle for Teachers Summer 2011
June 20, 2011 to June 24, 2011
Organized by Dave Auckly (MSRI)
Workshop 2: Bay Area Circle for Teachers Spring 2012
January 28, 2012
Organized by Dave Auckly (MSRI)
Workshop 3: Summer Institute for the Professional Development of Middle School
Teachers 2011 (Wu Summer Institute)
July 25, 2011 to August 12, 2011
Organized by Hung-Hsi Wu (University of California, Berkeley)

12

Workshop 4: Critical Issues in Mathematics Education 2012: Teacher education in view of
the Common Core
Supported by the NSF Supplemental Grant DMS-1118532 to the Core Grant DMS-0932078
(2010–15)
March 21, 2012 to March 23, 2012
Organized by Dave Auckly (MSRI), Hyman Bass (University of Michigan), Amy Cohen-Corwin
(Rutgers University), and William McCallum (University of Arizona)
Workshop 5: Circle on the Road at MAA MathFest 2011
Location: Lexington, Kentucky
August 3, 2011 to August 6, 2011
Organized by Dave Auckly (MSRI)
Workshop 6: Circle on the Road at Joint Math Meetings 2012
Location: Boston, Massachusetts
January 4, 2012 to January 7, 2012
Organized by Dave Auckly (MSRI)
Workshop 7: Circle on the Road Spring 2012
Location: George Washington University
Supported by the NSF Supplemental Grant DMS-1118532 to the Core Grant DMS-0932078
(2010–15)
April 13, 2012 to April 15, 2012
Organized by Dave Auckly (MSRI), Robert Sachs, Amanda Serenevy, Dan Ullman
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1.8

Program Consultants List

Consultant Name(s)
David Bao
Mathias Beck
Philip Griffith
Moris Kalka
Jacob Lurie
William Macallum
Rafe Mazzeo
Donald McClure
Curt McMullen
Robert Megginson
Juan Meza
Richard Montgomery
Assaf Naor
Jim Pitman
Bjorn Poonen
Perter Sarnak
Mark Saul
Tatiana Shubin
Ted Slaman
Zvesda Stankova
Sam Vandervelde
Hung-Hsi Wu
Educational Advisory
Committee (EAC)
Human Resources
Advisory Committee
(HRAC)
Scientific Advisory
Committee (SAC) &
HRAC

Consultant Disciplinary
Specialty
Differential geometry
Discrete geometry
Algebraic geometry
Differential geometry
Algebraic topology
Education
Differential geometry
Image processing
Geometric Topology
Fuctional Analysis
Computational
mathematics
Differential geometry
Probability
Statistics
Model theory
Number theory
Education
Number theory
Logic
Algebraic geometry
Number theory

Consultant Employer
San Francisco State University
San Francisco State University
Institute for Advanced Study
Tulane University
Harvard University
University of Arizona
Stanford University
Brown University
Harvard University
University of Michigan
Lawrence Berkeley National
Laboratory
University of California, Santa Cruz
New York University
University of California,
Massachussetts
InstituteBerkeley
of
Technology
University of Princeton
Education Development Center
San Jose State University
University of California, Berkeley
Mill College
St. Lawrence University

Differential geometry

University of California, Berkeley

See Section 10: Committee Membership

See Section 10: Committee Membership

See Section 10: Committee Membership

Activity Title
Differential geometry seminar
Bay Area Circle for Teachers
Future program
Summer Graduate Workshops
Future program
Educational workshops
Differential geometry seminar
AMS Open Access
Future program
Diversity Recruitment
MSRI - UP
Differential geometry seminar
Quantative Geometry
Vmath
Future program
Future program
Great Circles
Bay Area Circle for Teachers
Future program
Math Circles
Math Circles
Math. Professional Dev. Instiute (Wu Summer
Institute)
Using Partnerships to Strengthen Elementary
Mathematics Teacher Education

MSRI - UP
Quantative Geometry
Random Spatial Processes
Complementary Program
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2. Program and Workshop Data
2.1

Program Participant List

2.2

Program Participant Summary

(More detailed information can be found in the email attachment)

Programs
Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12
Total # of Distinct Members
1

# of
Members
77
75
5
157

# of
Citizens
& Perm.
Res.
33
24
2
59

# of
# of
% Female
% Minorities1
42.9%
14 18.2%
1
32.0%
12 16.0%
0
40.0%
3 60.0%
0

US Home
% Institution
3.4%
39
0.0%
34
0.0%
3

%
50.6%
45.3%
60.0%

37.6%

2.0%

48.4%

29

18.5%

1

76

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.
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2.3

Program Participant Demographic Data

2011–12 Program Members Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities
Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities
Unavailable Information
Minorities

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

#

157
122
29
6

#

0
19
1
3
0
114
20
0
1

% (No
Decl.)*

%

80.79%

77.7%

19.21%

18.5%

% (No
Decl.)*

%

0.00%

0.0%

13.87%

12.1%

0.73%

0.6%

2.19%

1.9%

0.00%

0.0%

83.21%

72.6%
0.0%

#

%
37.6%

48.41%

Year of Ph.D

#

%

29
11
42
21
13
11
10
9
11
0
157

18.5%

1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

Decline to State
Ethnicities

0.6%

48%

52%

Home Inst. in US

Home Inst. NOT
in US

5.1%

2011 & Later

1990-1994

White

1.9%

0.0%

76

1995-1999

Hispanic

12.1% 12.7%

100.0%

Home Inst. in US

2000-2004

Black

72.6%

62.4%

32.5%

2005-2009

Asian

2.0%

59
98
0
157

Female

81%

12.7%

51
8

2010

Male

3.8%

Perm Residents

US Citizen

19%

100.0%

7.0%
26.8%
13.4%

6%

8.3%
7.0%
6.4%
5.7%
7.0%

6%

7%

19%

2011 & Later
2010

7%

7%
8%

2005-2009

2000-2004
1995-1999

13%

27%

1990-1994

0.0%

1985-1989

100.0%

1981-1984

*Statistic Calculation based on all participants that did not decline.

1980 & Earlier

Programs
Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12

16

2011–12 Program Members Home Institution Classified by States
*Regions based on US Census classification

State
South

#

12

%

2007 Census
Population

15.8%

36.6%

AL

-

0.0%

1.5%

AR

-

0.0%

0.9%

DE

-

0.0%

0.3%

DC

-

0.0%

0.2%

FL

-

0.0%

6.1%

GA

3

3.9%

3.2%

KY

-

0.0%

1.4%

LA

-

0.0%

1.4%

MD

-

0.0%

1.9%

MS

-

0.0%

1.0%

NC

-

0.0%

3.0%

OK

-

0.0%

1.2%

SC

-

0.0%

1.5%

TN

-

0.0%

2.0%

TX

9

11.8%

7.9%

VA

-

0.0%

2.6%

WV

-

0.0%

0.6%

22

28.9%

23.2%

AK

-

0.0%

0.2%

AZ

2

2.6%

2.1%

HI

-

0.0%

0.4%

ID

-

0.0%

0.5%

West

MT

-

0.0%

0.3%

CA

17

22.4%

12.1%

CO

-

0.0%

1.6%

NV

-

0.0%

0.9%

NM

-

0.0%

0.7%

OR

-

0.0%

1.2%

UT

-

0.0%

0.9%

WA

3

3.9%

2.1%

WY

-

0.0%

0.2%

Midwest

17

22.4%

22.0%
4.3%

IL

11

14.5%

IN

3

3.9%

2.1%

IA

-

0.0%

1.0%

KS

-

0.0%

0.9%

MI

2

2.6%

3.3%

MN

1

1.3%

1.7%

MO

-

0.0%

1.9%

ND

-

0.0%

0.2%

NE

-

0.0%

0.6%

OH

-

0.0%

3.8%

SD

-

0.0%

0.3%

WI
Northeast

-

0.0%

1.9%

25

32.9%

18.1%

CT

1

1.3%

1.2%

ME

-

0.0%

0.4%

MA

7

9.2%

2.1%

NH

2

2.6%

0.4%

NJ

4

5.3%

2.9%

NY

8

10.5%

6.4%

PA

-

0.0%

4.1%

RI

3

3.9%

0.4%

VT

-

0.0%

0.2%

Other

-

0.0%

0%

PR

-

0.0%

0%

Other

-

0.0%

0%

Total

76

100%

100%

Northeast
33%
Midwest
22%

South
16%
West
29%
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2011–12 Program Members Home Institution Classified by Countries
*Regions based on United Nations classification

Americas

92

North America
South America

Canada
United States
Brazil

Asia

Americas
59%
Asia
4%

7

East Asia

China
Korea, Republic of

South-Central Asia Iran, Islamic Republic of
Western Asia
Israel
Europe

1
1
1
4

Europe
34%
Oceania
3%

53

Eastern Europe

Czech Republic
Hungary
Russia

Northern Europe

England
Finland
Sweden
Spain

11
1
4
1

Western Europe

Austria
France
Germany
Switzerland

1
23
4
5

Australia & NZ

Australia

Southern Europe

Oceania
Grand Total

2.4

11
76
5

1
1
1

5
5
157

Workshop Participant List
(See e-mail attached file)
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2.5

Workshop Participant Summary

Workshops
12 Scientific Workshops
Connections for Women in Quantitative Geometry
Introductory Workshop on Quantitative Geometry
Probabilistic Reasoning in Quantitative Geometry
Embedding Problems in Banach Spaces and Group Theory
Quantitative Geometry in Computer Science
Connections for Women: Discrete Lattice Models in Mathematics, Physics, and Computing
Introductory Workshop: Lattice Models and Combinatorics
Percolation and Interacting Systems
Statistical Mechanics and Conformal Invariance
Random Walks and Random Media
Chern Centennial Conference
Hot Topics: Thin Groups and Super-strong Approximation
All 12 Workshops Total
1 Scientific Activity Directed at Underrepresented Groups in Mathematics
Spring Opportunities
1 Workshop Total
3 Education & Outreach Workshops
Summer Institute for the Professional Development of Middle School Teachers 2011 (Wu Summer Institute)
Critical Issues in Mathematics Education 2012: Teacher education in view of the Common Core
Circle on the Road Spring 2012
All 3 Workshops Total

All 16 Workshops Total
1

# of
Citizens
# of & Perm.
Participants
Res.

# of
% Female

47
89
71
69
50
67
114
93
92
113
189
49
1,043

24
53
25
25
24
25
47
33
37
38
88
24
443

51.1%
59.6%
35.2%
36.2%
48.0%
37.3%
41.2%
35.5%
40.2%
33.6%
46.6%
49.0%
42.5%

52
52

44
44

84.6%
84.6%

19
132
117
268

18
127
108
253

94.7%
96.2%
92.3%
94.4%

17
91
70
178

740

54.3%

391

1,363

11
14
11
8
8
29
27
14
8
12
36
7
185

# of
% Minorities

1

US Home
% Institution

%

23.4%
15.7%
15.5%
11.6%
16.0%
43.3%
23.7%
15.1%
8.7%
10.6%
19.0%
14.3%
17.7%

0 0.0%
3 6.7%
0 0.0%
1 5.0%
2 10.0%
2 9.1%
1 2.6%
1 4.0%
0 0.0%
0 0.0%
3 4.0%
0 0.0%
3.6%
13

29 61.7%
61 68.5%
42 59.2%
39 56.5%
37 74.0%
34 50.7%
71 62.3%
56 60.2%
59 64.1%
59 52.2%
128 67.7%
29 59.2%
644 61.7%

28 53.8%
28 53.8%

24 60.0%
24 60.0%

50 96.2%
50 96.2%

89.5%
68.9%
59.8%
66.4%

2 11.1%
19 15.7%
4 4.0%
25 10.5%

18 94.7%
125 94.7%
109 93.2%
252 94.0%

28.7%

62

9.7%

946

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.
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69.4%

2.6

Workshop Participant Demographic Data

2011–12 Workshop Participants Demographic Summary

Gender
# of Participants
Male
Female
Decline to State Gender

% (No
Decl.)*

#

%

70.04%

67.1%

29.96%

28.7%

Male

67%

100.0%

1363
914
391
58

Female

29%

4.3%

Decline to State
Gender

4%

Ethnicities

Unavailable Information

3
248
45
60
0
851
186
21

Minorities

62

Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

% (No
Decl.)*

%

0.25%

0.2%

20.55%

18.2%

3.73%

3.3%

4.97%

4.4%

0.00%

0.0%

70.51%

62.4%

#

13.6%
1.5%
9.7%

Native American

Asian

62.4%

Black

Hispanic

18.2%
White

4.4%

13.6%
1.5%

3.3%
0.2%

De cline to State
Ethnicities
Unavailable
Information

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Particpants

#

%

740
617
6
1363

54.3%
45.3%
0.4%

641
99

47.0%

Perm Residents
Home Inst. in US

946

69.41%

US Citizen

Year of Highest Degree
2011 & Later
2010
2005-2009
2000-2004
1995-1999
1990-1994
1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # Participants

31%

100.0%

Home Inst. in US

69%

Home Inst. NOT in
US

7.3%

#

%

183
105
407
179
96
65
66
64
119
79
1363

13.4%
7.7%

2011 & Late r

29.9%

2010

30%

13.1%
7.0%
4.8%
4.8%

2005-2009

13%

8%

7%
13%

4.7%

5%

8.7%

100.0%

1995-1999
1990-1994

6% 9%

5.8%

2000-2004

4%

5%

1985-1989
1981-1984
1980 & Earlier
Unavailable Info.

*Statistic Calculation based on all participants that did not decline.

2011–12 Workshops
Connections for Women in Quantitative Geometry
Introductory Work shop on Quantitative Geometry
Probabilistic Reasoning in Quantitative Geometry
Embedding Problems in Banach Spaces and Group Theory
Quantitative Geometry in Computer Science
Connections for Women: Discrete Lattice Models in Mathematics, Physics, and Computing
Introductory Work shop: Lattice Models and Combinatorics
Percolation and Interacting Systems
Statistical Mechanics and Conformal Invariance
Random Walk s and Random Media
Chern Centennial Conference
Hot Topics: Thin Groups and Super-strong Approximation
Spring Opportunities
Summer Institute for the Professional Development of Middle School Teachers 2011 (Wu Summer Institute)
Critical Issues in Mathematics Education 2012: Teacher education in view of the Common Core
Circle on the Road Spring 2012
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2011–12 Workshop Participants Home Institution Classified by States
*Regions based on US Census classification
2007
Census
State
Population
#
%
South

150

15.9%

36.6%

AL

1

0.1%

1.5%

AR

-

0.0%

0.9%

DE

1

0.1%

0.3%

DC

3

0.3%

0.2%

FL

12

1.3%

6.1%

GA

30

3.2%

3.2%

KY

6

0.6%

1.4%

LA

6

0.6%

1.4%

MD

16

1.7%

1.9%

MS

1

0.1%

1.0%

NC

14

1.5%

3.0%

OK

2

0.2%

1.2%

SC

1

0.1%

1.5%

TN

6

0.6%

2.0%

TX

45

4.8%

7.9%

VA

6

0.6%

2.6%

-

0.0%

0.6%

509

53.8%

23.2%

AK

-

0.0%

0.2%

AZ

18

1.9%

2.1%

HI

-

0.0%

0.4%
0.5%

WV
West

ID

-

0.0%

MT

2

0.2%

0.3%

CA

428

45.2%

12.1%

CO

7

0.7%

1.6%

NV

1

0.1%

0.9%

NM

4

0.4%

0.7%

OR

7

0.7%

1.2%

UT

2

0.2%

0.9%

WA

39

4.1%

2.1%

WY

1

0.1%

0.2%

Midwest

90

9.5%

22.0%

IL

16

1.7%

4.3%

IN

15

1.6%

2.1%

IA

3

0.3%

1.0%

KS

5

0.5%

0.9%

MI

23

2.4%

3.3%

MN

13

1.4%

1.7%

MO

5

0.5%

1.9%

ND

1

0.1%

0.2%

NE

3

0.3%

0.6%

OH

3

0.3%

3.8%

SD

-

0.0%

0.3%

WI

3

0.3%

1.9%

185

19.6%

18.1%

Northeast
CT

7

0.7%

1.2%

ME

1

0.1%

0.4%

MA

50

5.3%

2.1%

NH

13

1.4%

0.4%

NJ

24

2.5%

2.9%

NY

58

6.1%

6.4%

PA

14

1.5%

4.1%

RI

18

1.9%

0.4%

VT

-

0.0%

0.2%

12

1.3%

0%

-

0.0%

0%

12

1.3%

0%

946

100%

100%

Other
PR
Unavailable

Total

54%

16%
1%

20%

9%

South

West

Midwest

Northeast

Other
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2011–12 Workshop Participants Home Institution Classified by Countries
*Regions based on United Nations classification

Africa

5
Middle Africa

Angola

1

Congo, The Democratic Republic of the

1

Northern Africa

Egypt

1

Western Africa

Ghana

1

Nigeria
Americas

1
1020

Caribbean
North America

Haiti
Canada
United States

South America

Argentina
Brazil

Asia

1
55
946
1
17
54

East Asia

South-central Asia

China

7

Japan

14

Korea, Republic of

5

India

2

Iran

4

South-eastern Asia

Philippines

Western Asia

Israel

17

Kuwait

1

Europe

4

225
Eastern Europe

Northern Europe

Southern Europe
Western Europe

Czech Republic

6

Hungary

6

Poland

3

Russia

7

England

38

Finland

4

Sweden

16

Italy

6

Spain

8

Austria

6

Belgium

5

France

75

Germany

17

Netherlands

2

Switzerland

26

Oceania

74.8%

16.5%
0.4%
3.5%

4.0%
0.8%

Africa

Americas

Asia

Europe

Oceania

Unavailable information

11
Australia & NZ

Unavailable information
Grand Total

Australia

11
48
1363
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2.7

Program Publication List

Last Name

First Name

Publication Title

Co-author(s)

Status

Azzam

Jonas

Hard Sard: Quantitative Implicit Function
and Extension Theorems for Lipschitz Maps

Raanan Schul

accepted/appeared

Ball

Keith

The Ribe Programme

Belolipetsky

Mikhail

Manifolds counting and class field towers

A. Lubotzky

accepted/appeared

Belolipetsky

Mikhail

On volumes of arithmetic quotients of
PO(n,1), n odd

V. Emery

accepted/appeared

Bouttier

Jeremie

Constellations and multicontinued fractions

M. Albenque

accepted/appeared

Tobias

Sharp Holder continuity of tangent cones for
spaces with a lower Ricci curvature bound
and applications

accepted/appeared

Colding

accepted/appeared

DeGier

Jan

Guttmann

Anthony

The critical fugacity for surface adsorption
of SAW on the honeycomb lattice is $1
\sqrt{2}$
The critical fugacity for surface adsorption
of SAW on the honeycomb lattice is $1
\sqrt{2}$

Kozdron

Michael

On the rate of convergence of loop-erased
random walk to SLE(2)

Aaron Naber
Nick Beaton,
Mireille BousquetMelou, Anthony
Guttmann
Nicholas Beaton,
Mireille BousquetMelou, Jan de Gier
Christian Benes
and Fredrik
Johansson Viklund

Michael

Conditional expectation and Bayes' rule for
quantum random variables and positive
operator valued measures

Douglas Farenick

accepted/appeared

Krattenthaler

Christian

A method for determining the mod-2k
behaviour of recursive sequences, with
applications to subgroup counting,

accepted/appeared

Levine

Lionel

A duality principle for selection games

Thomas W. Meller
Scott Sheffield,
Katherine Stange

Mettler

Thomas

Local embeddability of real analytic path
geometries

Nowak

Piotr

Every finitely generated group is weakly
exact

Ronald G. Douglas

accepted/appeared

Nowak

Piotr

Large scale geometry

Guoliang Yu

accepted/appeared

Sidoravicius

Vladas

G. Ben Arous, A.
Friebergh

accepted/appeared

Sidoravicius

Vladas

A proof of the Lyons-Pemantle-Peres
monotonicity conjecture for high biases
Law of large numbers for non-elliptic
random walks in dynamic random
environments

F. den Hollander,
R. Soares

accepted/appeared

Wagner

Uli

Laplacians of Random Complexes

Anna Gundert

accepted/appeared

Young

Benjamin

Correlations of the Novak Process

Eric Nordenstam

accepted/appeared

Zinn-Justin

Paul

Sum rule for the eight-vertex model on its
combinatorial line

Kozdron

accepted/appeared
accepted/appeared
accepted/appeared

accepted/appeared
accepted/appeared

accepted/appeared
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Noel Brady, Pallavi
Dani, Moon
Duchin, Robert
Young

submitted

J. L. Ansorena

submitted

J. L. Ansorena

submitted

Abrams

Aaron

Albiac

Fernando

Filling loops at infinity in the mapping class
group
Lipschitz maps and primitives for
continuous functions in quasi-Banach
spaces

Albiac

Fernando

Bayoumi quasi-differential is not different
from Frechet differential

Aldous

David

Using Prediction Market Data to Illustrate
Undergraduate Probability.

Ambrus

Gergely

Chebyshev constants for the unit circle

Avramidi

Grigori

Periodic flats and group actions on locally
symmetric spaces

Azzam

Jonas

Bounded Mean Oscillation and the
Uniqueness of Active Scalar Equations

Jacob Bedrossian

submitted

Benoist

Yves

Stationary measures and invariant subsets
on homogeneous spaces III

Jean-Francois
Quint

submitted

Benoist

Yves

Cubic differentials and finite volume
projective surfaces

Breuillard

Emmanuel

The structure of approximate groups

Breuillard

Emmanuel

Dilatations an contraction

Breuillard
Chavez
Dominguez

Emmanuel

A nilpotent Freiman dimension lemma

Javier

Completely (q,p)-mixing maps

submitted

Colding

Tobias

New monotonicity formulas for Ricci
curvature and applications; I

submitted

Tobias

Characterization of Tangent Cones of
Noncollapsed Limits with Lower Ricci
Bounds and Applications

Aaron Naber

submitted

Colding

Tobias

Lower Ricci Curvature, Branching, and BiLipschitz Structure of Uniform Reifenberg
Spaces

Aaron Naber

submitted

Cornulier

Yves

Bounded characteristic classes and flat
bundles

DeGier

Jan

di Francesco

Philippe

Fishel

Susanna

Colding

Off-critical parafermions and the winding
angle distribution of the O($n$) model
THE DOUBLY-REFINED
ENUMERATION OF ALTERNATING
SIGN MATRICES AND DESCENDING
PLANE PARTITIONS
Maximum Length Chains in the Tamari
lattice

Keith Ball, Tamas
Erdelyi

submitted
submitted
submitted

Dominique Hulin
Ben Green and
Terence Tao

submitted

Ben Green
Ben Green and
Terence Tao

submitted

Chatterji, Mislin,
Pittet
Andrew Elvey
Price, Anthony J.
Guttmann,
Alexander Lee

submitted

submitted

submitted

submitted

Behrend and ZinnJustin

submitted

Luke Nelson

submitted
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Fishel

Susanna

Partitions, dissections, and the Shi
arrangement

Eleni Tzanaki and
Myrto Kallipollitti

submitted

Gorin

Vadim

Record-dependent measures on the
symmetric groups

Alexander Gnedin

submitted

Kassel

Adrien

On the uniform cycle-rooted spanning tree
in Z^2

Richard Kenyon,
Wei Wu

submitted

Kennedy

Tom

Lattice effects in the scaling limit of the
two-dimensional self-avoiding walk

Greg Lawler

submitted

Kenyon

Richard

On the uniform cycle-rooted spanning tree
in Z^2

A. Kassel, W. Wu

submitted

Kim

Inkang

Countinng, mixing and equidistribution of
horospheres in geometrically finite rank one
locally symmetric manifolds

Lawler

Gregory

Lattice Effects for Self-Avoiding Walks

Le Donne

Enrico

Properties of isometrically homogeneous
curves

Lee

Alex

Off-critical parafermions and the winding
angle distribution of the O(n) model

Andrew Elvey
Price, Tony
Guttmann, Jan de
Gier

Levine

Lionel

Equations solvable by radicals in a uniquely
divisible group

Christopher J.
Hillar, Darren Rhea

Mettler

Thomas

Reduction of beta-integrable 2-Segre
structures

Meyerson

William
Paul

Mohammadi

Fatemeh

The Grushin Plane and Quasiconformal
Jacobians
POWERS OF THE VERTEX COVER
IDEALS

Mohammadi

Fatemeh

PRIME SPLITTINGS OF
DETERMINANTAL IDEALS

Mohammadi

Fatemeh

resolution of unmixed bipartite graphs

Naor

Assaf

Bourgain's discretization theorem

Naor

Assaf

Naor

submitted
Tom Kennedy

submitted
submitted

submitted
submitted
submitted
submitted
submitted
submitted
submitted

Solution of the propeller conjecture in
$\R^3$

somayeh moradi
Ohad Giladi and
Gideon
Schechtman
Steven Heilman
and Aukosh
Jagannath

Assaf

Ultrametric snowflakes

Manor Mendel

submitted

Naor

Assaf

Ultrametric subsets with large Hausdorff
dimension

Manor Mendel

submitted

Neeman

Joe

Robust dimension-free isoperimetry in
Gaussian space

Elchanan Mossel

submitted

Panova

Greta

Dyck tilings, linear extensions, descents,
and inversions

Jang Soo Kim, and
Karola Meszaros

submitted

Propp

James

Real Analysis in Reverse

submitted
submitted

submitted
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Schechtman

Gideon

Bourgain's discretization Theorem

Ohad Giladi, Assaf
Naor

submitted

Schechtman

Gideon

Deterministic Algorithms for Matrix
Completion

Eyal Heiman, Adi
Shraibman

submitted

Shkolnikov

Mykhaylo

Some universal estimates for reversible
Markov chains

Shkolnikov

Mykhaylo

On a non-linear transformation between
Brownian martingales

Sidoravicius

Vladas

On the compatibility of binary sequences

Sidoravicius

Vladas

Cylinders' percolation in three dimensions

H. Kesten, B. de
Lima, M.E. Vares
M. Hilario, A.
Teixeira

Sidoravicius

Vladas

Stability of a Server with Greedy Strategy
on the Circle

L. Rolla

submitted

Sidoravicius

Vladas

Transience of a Server with Greedy Strategy
on the Real Line

S. Foss, L. Rolla

submitted

Sidoravicius

Vladas

Oriented percolation in dependent
environment

H. Kesten, M.E.
Vares

submitted

Srivastava

Nikhil

On Contact Points of Convex Bodies

Sun

Nike

Central limit theorem for biased random
walk on multi-type Galton-Watson trees

Sun

Nike

The Hausdorff dimension of the CLE gasket

Vares

Maria

On the compatibility of binary sequences,
Non equilibrium stationary profile for the
SEP with births and deaths

Vares

Maria

Non equlibrium stationary profile for the
SEP with births and deaths

Vares

Maria

Volberg

submitted
submitted
submitted
submitted

submitted
Amir Dembo

submitted
submitted

On the compatibility of binary sequences

Jason Miller
H. Kesten, B.
Lima, V.
Sidoravicius; A. De
Masi, E. Presutti,
D. Tsagkarogiannis
A. De Masi, E.
Presutti, D.
Tsagkarogiannis
H. Kesten, B.
Lima, V.
Sidoravicius

Alexander

Bump conditions and the boundedness of
Calderon-Zygmund operators in L^p

Cruz-Uribe,
Reznikov

submitted

Volberg

Alexander

The proof of A_2 conjecture on
geometrically doubling metric spaces

Nazarov, Reznikov

submitted

Volberg

Alexander

Buffon needle probability for small
neigborhoods of rational product Cantor sets

Izabella Laba,
Michael Bond

submitted

Volberg

Alexander

Buffon's needle landing near Besicovitch
irregular self-similar sets,

M. Bond

submitted

Wang

Lu

Uniqueness of self-similar shrinkers with
asymptotically conic ends

submitted

Werness

Brent

The parafermionic observable in SLE

submitted

Wildrick

Kevin

Quasisymmetric Koebe Uniformization

Sergei Merenkov

submitted

Winkler

Peter

Can Extra Updates Delay Mixing?

Y. Peres

submitted

submitted
submitted
submitted
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Yin

Qian

Lattes Maps and Combinatorial Expansion

submitted

young

robert

The Dehn function of SL(n;Z)

young

robert

Filling loops at infinity in the mapping class
group

Aldous

David

Scale-invariant random spatial networks

posted

Bettinelli

Jeremie

Increasing Forests and Quadrangulations via
a Bijective Approach

posted

Christ

Michael

Near-extremizers of Young's inequality for
discrete groups

Christ

Michael

An approximate inverse Riesz-Sobolev
rearrangement inequality

Ding

Jian

Persistence of iterated partial sums

Drenning

Shawn

Dubrovskiy

Stanislav

Excursion Reflected Brownian Motion
MODULI SPACE OF GENERAL
CONNECTIONS

Dubrovskiy

Stanislav

Hamenstaedt

Ursula

Le Donne

Enrico

STOKES THEOREM FOR LIPSCHITZ
FORMS ON A SMOOTH MANIFOLD
Symbolic dynamics for the Teichmuller
flow
REGULARITY OF SETS WITH
CONSTANT HORIZONTAL NORMAL
IN THE ENGEL GROUP

McMullen

Curtis

Cascades in the dynamics of measured
foliations

posted

McMullen

Curtis

Moduli spaces of isospectral forms on
Riemann surfaces

posted

McSweeney

John

Stochastically-induced bistability in
chemical reaction systems

Naor

Assaf

Ultrametric skeletons

Panova

Greta

Racz

Aaron Abrams,
Noel Brady, Pallavi
Dani, Moon
Duchin

Marcos
Charalambides

Amir Dembo,
Fuchang Gao

submitted

submitted

posted
posted
posted
posted
posted
posted
posted

COSTANTE
BELLETTINI

posted

Lea Popovic

posted
posted

Dyck tilings, linear extensions, inversions
and descents

Manor Mendel
David Wilson,
Karola Meszaros,
Jang Soo Kim

Miklos

A Smooth Transition from Powerlessness to
Absolute Power

Elchanan Mossel,
Ariel D. Procaccia

Schechtman

Gideon

Dimension Reduction in $L_p$, $0<p<2$

posted

Schechtman

Gideon

Euclidean sections of convex bodies, Series
of lectures

posted

Sidoravicius

Vladas

On self-distructive percolation on nonameanable graphs

Sun

Nike

The computational hardness of counting in
two-spin models on d-regular graphs

Varju

Peter

Expansion in perfect groups

D. Ahlberg, J.
Tykesson
Allan Sly
Alireza Salehi
Golsefidy

posted
posted

posted
posted
posted

27

Volberg

2.8

Alexander

Bump condition in L^2 is sufficient for the
boundedness of any Calderon-Zygmund
operators

Nazarov,
Reznikov, Treil

posted

Program Publication Work-In-Progress List

Last Name

First Name

Publication Title

Co-author(s)
Michael Damron,
Vladas
Sidoravicius

Status

Ahlberg

Daniel

Inhomogeneous first-passage percolation

Albiac

Fernando

Albiac

Fernando

Aldous

David

On the Fundamental Theorem of Calculus
in Quasi-Banach spaces
Uniform nonequivalence of l1 and lp for
p<1
Entropy and Labelled Sparse Random
Graphs

J.L. Ansorena
A. Naor and C.
Leranoz

rough/draft

Amini

Hamed

Shortest weight paths in random regular
graphs

Amini

Hamed

First passage percolation on inhomogeneous
random graphs

Austin

Tim

On the bi-Lipschitz structure of Wasserstein
spaces

Avramidi

Grigori

Deforming isometries on locally symmetric
spaces

rough/draft

Avramidi

Grigori

Deforming isometries on locally symmetric
spaces

rough/draft

Ayyer

Arvind

Inhomogeneous Multispecies TASEP on a
Ring

Ayyer

Arvind

Dynamics of Linear Extensions

Ayyer

Arvind

Correlations in Multispecies TASEP

Ayyer

Arvind

Ayyer

rough/draft

rough/draft
rough/draft

Yuval Peres

rough/draft
rough/draft

Assaf Naor

rough/draft

Svante Linusson
Anne Schilling,
Steve Klee

rough/draft

rough/draft

Multispecies ASEP

Svante Linusson
Svante Linusson,
Omer Angel, James
Martin

Arvind

ASMs and the permutahedron

Paul Zinn-Justin

rough/draft

Azzam

Jonas

A Carleson packing condition for metric
differentials

Raanan Schul

rough/draft

Baudier

Florent

Coarse embeddings between sums of
Banach spaces

rough/draft

Baudier

Florent

Expansion of metric spaces

rough/draft

Brightwell

Graham

Forward Processes and a `Lost Child'
Theorem

Cellarosi

Francesco

ergodic properties of square-free integers in
number fields

Chang

Stanley

A second volume on surgery theory (book)

rough/draft

rough/draft

Peter Winkler

rough/draft

Ilya Vinogradov
Shmuel
Weinberger

rough/draft
rough/draft
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Shmuel
Weinberger

rough/draft

Stanley

Positive scalar curvature on noncompact
manifolds
Non self-homotopies of nonarithmetic
spaces

Shmuel Weinbeger

rough/draft

Chhita

Sunil

Edge and Bulk Statistics of Domino Tilings
of the Aztec Diamond

Kurt Johannson
and Ben Young

rough/draft

Christ

Michael

Near-extremizers of Young's inequality for
R^d

Colding

Tobias

New monotonicity formulas for Ricci
curvature and applications; II

Colding

Tobias

Colding

Tobias

Exhausting manifolds
Asymptotic geometry, finite generation of
fundamental groups, and harmonic
functions

di Francesco

Philippe

T-SYSTEMS WITH BOUNDARIES
FROM NETWORK SOLUTIONS

Drenning

Shawn

The ER-Poisson kernel and a KomatuLoewner equation

Gorin

Vadim

Representations of an infinite-dimensional
matrix group over a finite field.

Hong

Guanghao

Quantitative regularity in free boundary
problem

Israel

Arie

Sobolev Extension Operators

Charles Fefferman,
Garving Luli

Johnson

William

The cluster value problem for separable
Banach spaces

Sofia OrtegaCastillo

rough/draft

Johnson

William

The cluster value problem in spaces of
continuous functions

Sofia OrtegaCastillo

rough/draft

Kargin

Vladislav

On the sum of random projections

Kenyon

Richard

Cycle-rooted spanning forests and random
laminations of surfaces

Kenyon

Richard

The space of circular planar electrical
networks

Klivans

Adam

Learning via Moment Matching

Lawler

Gregory

Radial Green's Function for SLE

Chang

Stanley

Chang

Le Donne

Enrico

Levine

Lionel

Euclidean rectifiability of spheres in the
first Heisenberg group endowed with a leftinvariant subFinsler distance and
applications.
Abelian networks: foundations and
examples

Levine

Lionel

The fractal nature of the abelian sandpile
model

Levit

Anna

rough/draft
William Minicozzi

rough/draft

WIlliam Minicozzi

rough/draft

Bruce Kleiner and
Burkhard Wilking

rough/draft

Kedem

rough/draft
rough/draft

Anatoly Vershik

rough/draft
rough/draft
rough/draft

rough/draft
A. Kassel

rough/draft
rough/draft

Raghu Meka
M Kozdron, T
Alberts

rough/draft
rough/draft

rough/draft
Ben Bond

rough/draft

Wesley Pegden,
Charles Smart

rough/draft

Amir Dembo

rough/draft
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Discretization and affine approximation in
high dimensions

Li

Sean

Assaf Naor

rough/draft

Li

Sean

Linusson

Svante

Quantitative affine approximation for UMD
targets
Inhomogeneous multispecies TASEP on a
ring

Assaf Naor and
Tuomas Hytonen

rough/draft

Arvind Ayyer

rough/draft

Linusson

Svante

A dynamic electoral method for double
proportionality

Gustav Ryd

rough/draft

Luczak

Malwina

Quantitative differential equation
approximation for a routing model

Mcleod

John

Reflective and Quasi-reflective Bianchi
Groups

Mkrtchyan

Sevak

The entropy of certain beta ensembles

Mikhail
Belolipetsky
Alexander Bufetov,
Alexander
Soshnikov

Nabutovsky

Alexander

Contracting the boundary of a Riemannian
2-disc

Y. Liokumovich,
R. Rorman

rough/draft

Naor

Assaf

Discretization and affine approximation in
high dimensions

Sean Li

rough/draft

Nowak

Piotr

Homological aperiodic tilings for 3dimensional geometries

Shmuel
Weinberger

rough/draft

Peng

Irine

property RD for uniform lattices in
semisimple Lie groups

chris connell

rough/draft

Quas

Anthony

Universality of Topological Models

rough/draft

Racz

Miklos

TBD

Terry Soo
Tonci Antunovic,
Elchanan Mossel

Ramassamy

Sanjay

Renovation processes and jumping balls

Sergey Foss

rough/draft

Ramassamy

Sanjay

Laplacian on a three-holed sphere

rough/draft

Rohde

Steffen

On the continuity of SLE in $\kappa$

Richard Kenyon
Fredrik ViklundJohansson, Carto
Wong

Soo

Terry

Weak specification implies universality.

rough/draft

Sun

Nike

The Hausdorff dimension of the CLE gasket

Anthony Quas
Jason Miller and
David Wilson

Vares

Maria

Oriented percolation in a random
environment

H. Kesten, V.
Sidoravicius

Wang

Lu

Uniqueness of self-similar shrinkers with
asymptotically cylindrical ends

Wang

Zhiren

Remarks on Euclidean Minima

Werness

Brent

Uniqueness of the expected SLE signature

Williams

Marshall

Definitions of quasiregularity in metric
spaces

Winkler

Peter

Winkler

Peter

rough/draft
rough/draft
rough/draft

rough/draft

rough/draft

rough/draft
rough/draft
rough/draft

Uri Shapira

rough/draft
rough/draft
rough/draft

Cop, Cauchy Robber and Kakeya Sets

None
Y. Babichenko, Y.
Peres, R. Peretz
and P. Sousi

Catching the Drunk Robber on a Graph

N. Komarov

rough/draft

rough/draft
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young

robert

A group with a genus-dependent filling
inequality

Aaron Abrams,
Noel Brady, Pallavi
Dani, Dan
Guralnik, SangRae Lee

Young

Benjamin

Asymptotics of biased dimers on the aztec
diamond

Sunil Chhita, Kurt
Johansson

Young

Benjamin

Combinatorial PT-DT correspondence

Young

Benjamin

Bounce-Reading

Abrams

Aaron

Spaces of triangulations and the Monsky
polynomial

Abrams

Aaron

Longest subsequences of permutations
realizing given order patterns

Abrams

Aaron

Homological and homotopical Dehn
functions are different

Jamie
Pommersheim
Eric Babson, Henry
Landau, Zeph
Landau, Jamie
Pommersheim
Noel Brady, Pallavi
Dani, Robert
Young

Abrams

Aaron

Planar graphs and genus one groups

Pallavi Dani

notes

Abrams

Aaron

A quasi-isometry invariant of graph braid
groups

Praphat Xavier
Fernandes

notes

Ahlberg

Daniel

A variance bound for partially observed
Boolean functions

Ahlberg

Daniel

Self-destructive percolation on nonamenable graphs

Vladas
Sidoravicius, Johan
Tykesson

Albiac

Fernando

An answer to a problem posed by Popov

J.L. Ansorena

notes

Albiac

Fernando

New thoughts on the Radon-Nykodim
property for quasi-Banach spaces

J.L. Ansorena

notes

Albiac

Fernando

Lipschitz embeddings between Lp spaces
for 0<p<\infty

F. Baudier

notes

Aldous

David

On Fluctuations of Winning Probabilities of
Game Contestants

notes

Amini

Hamed

Shortest weight paths in random regular
graphs

notes

Austin

Tim

On discontinuities of cocycles in
cohomology theories for topological groups

notes

Baccelli

Francois

Infinite Generalized Jackson Networks

Serguei Foss

notes

Baudier

Florent

Lipschitz embeddings between L_p-spaces
and their snowflakings for 0<p<\infty

Fernando Albiac

notes

Belolipetsky

Mikhail

Reflective and quasi-reflective Bianchi
groups

J. Mcleod

notes

Benoist

Yves

temperedness of reductive homogeneous
spaces

Toshiyuki
Kobayashi

notes

Bernard

Denis

Heat flow in non-equilibrium CFT: Part II

Benjamin Doyon

notes

Jim Propp, Tom
Roby

rough/draft
rough/draft
rough/draft
rough/draft
notes

notes
notes

notes
notes
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BousquetMelou

Mireille

The Potts model on planar maps

O. Bernardi

notes

Bouttier

Jeremie

The nested loop approach to the Potts model
on random maps

G. Borot, E.
Guitter

notes

Breuillard

Emmanuel

Volume growth of nilpotent groups

Enrico Ledonne

notes

Cardy

John

Boundary and bulk operators in conformal
field theory and SLE

Jacob Simmons

notes

Cellarosi

Francesco

on a smooth sum over k-free numbers

Chhita

Sunil

Computing the inverse Kasteleyn matrix for
Aztec Diamonds

Benjamin Young

notes

Chhita

Sunil

An anti-ferromagnetic Ising model on a
bounded domain

Cedric Boutillier

notes

Ciucu

Mihai

The interaction of collinear defect clusters
in a two dimensional dimer system, Part II

notes

Cori

Robert

Riemann Roch and Abel Jacobi Theory

notes

Cori

Robert

Enumeration of permutations withh given
genus

notes

Csornyei

Marianna

tba

Peter Jones

notes

Csornyei

Marianna

On Cantor sets and doubling measures

Ville Suomala

notes

Drenning

Shawn

The Partition Function for SLE in finitely
connected domains

Greg Lawler

notes

Drutu

Cornelia

Lectures on Geometric Group Theory

M. Kapovich

notes

Dubrovskiy

Stanislav

An example of a wild geometric structure

notes

Fishel

Susanna

EKR for the weak order

Mikhail Shubin
Glenn Hurlbert,
Karen Meagher,
Vikram Kamat

Fishel

Susanna

Higher Dimensional Catalan numbers

Ian Grojnowski

notes

Fishel

Susanna

Gram determinants for BMW algebras

John Enyang

notes

Fisher

David

Counting paths in nilpotent and solvable
groups

Irine Peng

notes

Foss

Sergey

Infinite Jackson networks

Francois Baccelli

notes

Foss

Sergey

Esceedance times for some processes with
dependent increments

notes

Foss

Sergey

Walk in Poisson rain with several servers

Soren Asmussen
James Martin,
Philippe Schmidt

Gorin

Vadim

Asymptotics of symmetric polynomials
with applications to statistical mechanics
and representation theory

notes

Gorin

Vadim

Observables of Macdonald processes

Greta Panova
Alexei Borodin,
Ivan Corwin,
Shamil Shakirov

Anthony

Off critical extension of Smirnov's identity
and winding angle exponents for two
dimensional self-avoiding walks

Andrew Elvey
Price, Jan de Gier,
Alexander Lee

Guttmann

notes

notes

notes

notes

notes

32

Surface bundles of asymptotically maximal
signature

Hamenstaedt

Ursula

Hong

Guanghao

Israel

Arie

Johnson

William

Kassel

Fanny

Discrete spectrum for non-Riemannian
locally symmetric spaces

Toshiyuki
Kobayashi

notes

Kassel

Adrien

Random laminations of surfaces

Richard Kenyon

notes

Kennedy

Tom

Conformal invariance of the 3d selfavoiding walk

Kennedy

Tom

A beta distribution in the self-avoiding walk

Klivans

Adam

Learning random halfspaces with respect to
log concave densities

Kozdron

Michael

Kozdron

Reifenberg method in Alexandrov geometry
A new proof of Whitney's Extension
Theorem

Mark Pedron

notes
notes

Bo'az Klartag

notes
notes

notes
MIchael Kozdron

notes
notes

On the Green's function for radial SLE

Pravesh Kothari
Tom Alberts and
Gregory F. Lawler

Michael

Some partial results on the convergence of
loop-erased radnom walk to SLE(2) in the
natural parametrization

Tom Alberts and
Robert Masson

notes

Le Donne

Enrico

M• obius homogeneous spaces

Mario Bonk

notes

Le Donne

Enrico

On abnormal geodesics in free nilpotent
groups

G. Leonardi, R.
Monti, D. Vittone

notes

Le Donne

Enrico

Alessio Figalli

notes

Levit

Anna

The Ma-Trudinger-Wang condition for
metric spaces
STOCHASTIC REPRESENTATION OF
GROUND STATES FOR MEAN FIELD
MODELS WITH A TRANSVERSE
COMPONENT

Dima Ioffe

notes

Linusson

Svante

Tentative: A conjecture of Lam and
correlations in TASEP on a ring

notes

Linusson

Svante

Tentative: Limit shape of n-cores

Arvind Ayyer
Arvind Ayyer,
Omer Angle, James
Martin

Linusson

Svante

Tentative: Solution to multispecies TASEP
on a ring

James Martin

notes

Luczak

Malwina

The supermarket model with arrival rate
tending to one when the maximum queue
length is 1

Graham Brightwell

notes

Mettler

Thomas

On quadratic curvature flows

Jonathan Dahl

notes

Mkrtchyan

Sevak

Periodic and almost periodic weights in the
skew plane partition model (working title)

Naor

Assaf

Quantitative affine approximation for UMD
targets

Sean Li and
Tuomas Hytonen

notes

Nelson

Jelani

Probabilistic Proofs of Jackson's theorem
(working title)

Ilias Diakonikolas
and Daniel M.

notes

notes

notes

notes
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Kane

Ortega Castillo

Sofia

The cluster value problem in spaces of
continuous functions

Dr. William B.
Johnson

notes

Ortega Castillo

Sofia

The cluster value problem for separable
Banach spaces

Dr. William B.
Johnson

notes

Panova

Greta

Asymptotics of Schur functions (and other
characters)

Pittet

Christophe

Norms on homology

Propp

James

Combinatorial Ergodicity, I

Propp

James

Bounce-Reading

Randall

Dana

X

notes

Rotman

Regina

Short sweep-outs of surfaces: diameter
bounds

notes

Sidoravicius

Vladas

Sidoravicius

Vladas

On schedulling problem
On rough isometries and Lipshitz
imbeddings

Varju

Peter

Random walks in Euclidean space

Wenger

Stefan

Pointwise estimates for Sobolev cochains

Kai Rajala

notes

Wenger

Stefan

Isoperimetric inequalities and non-positive
curvature

Alexander Lytchak

notes

Werness

Brent

Greg Lawler

notes

Wildrick

Kevin

Stein and Stepanov's theorem in metric
measure spaces

Thomas Zuercher

notes

Winkler

Peter

Stationary vs. Moving Targets for Random
Walk on a Graph

P. Sousi

notes

young

robert

Higher-order filling inequalities in solvable
groups

notes

Zuk

Andrzej

Automata groups

notes

Vadim Gorin
Jean-Francois
Lafont

notes

Tom Roby
Tom Roby,
Benjamin Young

notes

notes

notes

R. Basu, A. Sly

notes

R. Basu, A. Sly

notes
notes

3. Postdoctoral Program
3.1 Description of Activities
The postdoctoral program at MSRI is central to MSRI’s mission of continued excellence in
mathematics research. The semester-long jumbo programs MSRI organizes and hosts produce
the leading research in that field of study. MSRI’s postdocs engage with fellow mathematicians
from all over the world to develop their interests and contribute to the Science community.
During the 2011–12 academic year, MSRI selected 31 postdoctoral scholars with research
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interests in the programs that MSRI offers. Of those postdocs, 29 were funded by the NSF Core
Grant, and 2 by the Viterbi Endowment.
There were many more excellent postdoc applicants than we could fund with our NSF
Postdoctoral Fellowship (PD) budget line. The program organizers used additional funds from
their allocated NSF budget to support an additional 5 members who had earned their PhDs no
more than five years ago. Those members were called “Postdoc Research Members” (PD/RMs
as opposed to NSF Postdoctoral Fellows) and received a per diem of $3,000 per month. While
they were not monetarily compensated at the same level as the NSF Postdoctoral Fellows, they
received all other privileges. That is, all Postdocs were assigned a mentor upon their arrival,
participated in a weekly Postdoc seminar, and were a vibrant part of the research community.
They also had the same logistic privileges (office, library access, bus pass, etc…).
Of the 31 Postdoctoral Fellows at MSRI, eight (26%) were female, seven (23%) were a U.S.
Citizen or Permanent Resident, and 18 (58%) came from a US institution. The program
organizers were extremely satisfied with the Postdoctoral program and believed that it was by all
accounts an enormous success.
Here are additional details on the NSF Postdoctoral Fellows for each program.
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Quantitative Geometry
Name: Gergely Ambrus
Year of Ph.D: 2009
Institution of Ph.D.: University College London
Dissertation title: Analytic and Probabilistic Problems in
Discrete Geometry
Ph.D. advisor: Keith M. Ball and Imre Baranay

Ambrus, Gergely

Institution prior to obtaining the MSRI PD fellowship:
Alfred Renyi Institute of Mathematics, Hungarian Academy of Sciences
Position at that institution: Research Fellow
Institution after the MSRI PD fellowship: University of British
Columbia
Position: Visiting Assistant Professor
Anticipated length: 3 months
Mentor: Jozsef Solymosi
Mentor while at MSRI: Eva Kopecka
Fellow’s Comments:
At MSRI, I have finished a paper concerning the Chebyshev constants of
the unit circle, see below. I also worked on the higher dimensional
variant of the diminishing segment process, where I determined the
asymptotic speed of convergence. Another problem that I devoted time to
was the question of determining the Gaussian vector with a fixed trace of
the covariance matrix which is extremal with respect to the l^p norm. I
managed to settle the l^infinity-case. During the time spent at MSRI, I
also came up with in intuitive model which explains the asymptotics of
the maximum number of points being in convex position among n
random points in a convex planar disc. Learning about several new topics
was also highly beneficial: these topics include metric embeddings,
monotone transportation, information theory, problems regarding unit
vectors (e.g. the SIC-POVM problem), and many more.
My experience at MSRI was highly beneficial. The excellent academic
atmosphere is perfectly matched by the stunning location. There were
plenty of opportunities to meet and work with outstanding professionals,
and to start collaborations which will hopefully last for long. The
connections established at MSRI serve as a strong basis for finding future
positions as well.
Article in press:
G. Ambrus, K. M. Ball, T. Erdelyi, Chebyshev constants for the unit
circle, 1-11. Submitted to Bulletin of the London Mathematical Society.
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Name: Jonas Azzam
Year of Ph.D: 2011
Institution of Ph.D.: UCLA
Dissertation title: Two applications of beta-number techniques
Ph.D. advisor: John Garnett, Raanan Schul
Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Graduate Student
Azzam, Jonas

Institution after the MSRI PD fellowship: University of WashingtonSeattle
Position: Acting Assistant Professor (postdoc)
Anticipated length: 2 1/2 years
Mentor: Tatiana Toro
Mentor while at MSRI: Marianna Csornyei
Fellow’s Comments:
While at MSRI I completed two projects. One was a paper with another
former graduate student at UCLA that we started earlier in the year and
finished while I was at MSRI, Bounded Mean Oscillation and the
Uniqueness of Active Scalar Equations. Another paper was written with
Raanan Schul, A Carleson packing condition for metric differentials.
In addition, I worked with Marianna Csornyei and Marshall Williams on a
project that did not get solved but remains an open problem that we will
continue to work on.
While serving as a good environment to get much of this work done, I also
benefitted just by being in a community of mathematicians with similar
interests, and I learned about several different fields and subjects
tangentially and directly related to my own problems.
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Name: Arie Israel
Year of Ph.D: 2011
Institution of Ph.D.: Princeton University
Dissertation title: A bounded linear extension operator for
L^{2,p}(R^2)
Ph.D. advisor: Charles L. Fefferman

Israel, Arie

Institution prior to and after the MSRI PD fellowship:
Courant Institute, NYU*
Position: NSF Math Sciences Postdoc Research Fellow
Mentor: Assaf Naor
Mentor while at MSRI: Michael Christ
Fellow’s Comments:
At MSRI I learned about embedding theory, which is an exciting field
that I would like to research. I started working on a problem that Assaf
suggested for me. I took the opportunity to discuss mathematics with
other graduate students, postdocs and professors, and gave a talk on my
research in the postdoc seminar. I had also entered MSRI with several
projects related to my Ph.D. research. Over my months in Berkeley I
finished one paper and collaborated with a colleague on another project,
that is now near completion.
Overall, I think that the relaxed environment suited me well, and I
appreciated the opportunity to discuss mathematics and learn from my
colleagues. I don't know if the program will help me to find a position it's too early to tell.
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Name: Enrico Le Donne
Year of Ph.D: 2009
Institution of Ph.D.: Yale University
Dissertation title: BiLipschitz Homogeneous Geodesic Structures on
Manifolds
Ph.D. advisor: Bruce Kleiner

Le Donne, Enrico

Institution prior to obtaining the MSRI PD fellowship: ETH Zurich
Position at that institution: Postdoc
Mentor: Urs Lang
Institution after the MSRI PD fellowship: Université Paris-Sud 11,
Orsay
Position: Postdoc
Anticipated length: 6 months
Mentor: Emmanuel Breuillard
Mentor while at MSRI: Emmanuel Breuillard
Fellow’s Comments:
I collaborated with Emmanuel Breuillard on asymptotic volume growth
estimates in discrete nilpotent groups. I discussed a lot with Shmeul
Weinberger. I prepared my job applications for tenure track positions. I
started projects with some visitors such as Tatiana Toro and Alessio
Figalli. I finished a paper of mine called Properties of isometrically
homogeneous curves. I wrote a paper with C. Bellettini, with the title,
Regularity of sets with constant horizontal normal in the Engel group. I
started the following papers:
Euclidean rectiability of spheres in the first Heisenberg group endowed
with a leftinvariant subFinsler distance and applications,
M• obius homogeneous spaces, with M. Bonk, and
On abnormal subRiemannian geodesics in free nilpotent groups, with G.
Leonardi, R. Monti, and D. Vittone.
I found my experience at MSRI beneficial and though it did not directly
help me find a position, I got some help in preparing my job applications.
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Name: William Meyerson
Year of Ph.D: 2011
Institution of Ph.D.: UCLA
Dissertation title: Lipschitz and biLipschitz Maps on Carnot Groups
Ph.D. advisor: John Garnett

Meyerson, William

Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Graduate Student/TA/Fellow/Lecturer
Mentor: John Garnett
Institution after the MSRI PD fellowship: Helsingin Yliopisto
Position: Tutkijatohtori [Postdoc]
Anticipated length: 7-8 months
Mentor: Pertti Mattila
Mentor while at MSRI: Alexander Volberg
Fellow’s Comments:
My research focused on finding quasiconformal maps between the Grushin
plane (and related objects) and Euclidean space. It has led to the paper
"The Grushin Plane and Quasiconformal Jacobians" which has since been
submitted to Comptes Rendus Mathematiques.
I would say that my experience at MSRI was very helpful because
discussions there inspired me to answer questions that I otherwise would
never have been able to solve. As for the last question, I won't know for
sure until this job cycle ends!
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Name: Jelani Nelson
Year of Ph.D: 2011
Institution of Ph.D.: Massachusetts Institute of Technology
Dissertation title: Sketching and streaming high-dimensional vectors
Ph.D. advisor: Erik D. Demaine and Piotr Indyk

Nelson, Jelani

Institution prior to obtaining the MSRI PD fellowship:
Massachusetts Institute of Technology
Position at that institution: Graduate Student
Institutions after the MSRI PD fellowship: Princeton University, Institute
for Advanced Study, Harvard University
Position: Postdoc, Postdoc, Assistant Professor in Computer Science
Anticipated length: 9 months, 9 months, tenure-track
Mentor while at MSRI: Adam Klivans
Fellow’s Comments:
Research work not yet leading to publication with Pisier (visited
MSRI), and with Satish Rao and Virginia Vassilevska Williams (UC
Berkeley).
It was beneficial. I met many researchers whose areas of interest overlap
with mine, and/or whose techniques in their areas seem relevant to my own
work in computer science. I was exposed to many ideas that are not wellknown but potentially useful in theoretical computer science.
I had already accepted a fulltime position before going to MSRI, so it did
not help me find a position.
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Name: Piotr Nowak
Year of Ph.D: 2008
Institution of Ph.D.: Vanderbilt University
Dissertation title: Property A as metric amenability and its applications to
geometry
Ph.D. advisor: Guoliang Yu

Nowak, Piotr

Institution prior to obtaining the MSRI PD fellowship:
Texas A&M University
Position at that institution: Visiting Assistant Professor (3 year Postdoc)
Mentor: Rostislav I. Grigorchuk and William B. Johnson
Institution after the MSRI PD fellowship: University of Warsaw and
Insitute of Mathematics of the Polish Academy of Sciences
Position: Assistant Professor (at both institutions)
Anticipated length: tenure track
Mentor while at MSRI: William Johnson
Fellow’s Comments:
I worked on a research project with Shmuel Weinberger. This resulted in a
joint result on aperiodic tilings of 3-dimensional geometries. The preprint
is posted at http://arxiv.org/abs/1201.0919. I also worked on a book
manuscript, "Large Scale Geometry" co-authored with Guoliang Yu. The
book will soon be published by the European Mathematical Society. I also
discussed projects with Florent Baudier and Bill Johnson and started a
project with Cornelia Drutu, that I hope will yield result in the future.
It was a wonderful experience, e.g. it gave me a chance to collaborate with
Shmuel Weinberger, which I wouldn't have otherwise. Also the seminars,
workshops were extremely beneficial, with great lineups of speakers.
Finally, I was able to meet many people in the field, since many of them
came to MSRI at least for a while.
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Name: Irine Peng
Year of Ph.D: 2008
Institution of Ph.D.: University of Chicago
Dissertation title: Coarse geometry of some solvable groups
Ph.D. advisor: Alex Eskin

Peng, Irine

Institution prior to obtaining the MSRI PD fellowship: Indiana
University
Position at that institution: Zorn Postdoctoral Fellow
Mentor: David Fisher
Institutions after the MSRI PD fellowship: The Technion, followed by
POSTECH (Pohang Institute of Technion, Pohang, South Korea)
Position: Postdoctoral Fellow at Technion and Assistant Professor at
POSTECH
Anticipated length: 1.5 year max at Technion, tenure track at POSTECH
Mentor while at MSRI: Shmuel Weinberger
Fellow’s Comments:
No new publications were made during my stay at MSRI. The bulk of my
energy was spent on a conjecture made in the 80's, that cocompact lattices
in semisimple lie groups have property RD. I benefited greatly from the
very many experts in the relevant areas during the fall program and felt that
a significant progress was made. At this stage I believe I am near the final
stages of figuring out all the pieces of the proof.
Yes, the experience at MSRI was very beneficial, mostly due to the
presence of people that had familiarities with the aspects that I needed for
my work. I did not apply for positions this hiring season, but I believe my
fellowship at MSRI helped the realization of an offer from POSTECH.
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Name: Nikhil Srivastava
Year of Ph.D: 2010
Institution of Ph.D.: Yale University
Dissertation title: Spectral Sparsification and Restricted Invertibility
Ph.D. advisor: Daniel Spielman

Srivastava, Nikhil

Institution prior to obtaining the MSRI PD fellowship: Institute for
Advanced Study
Position at that institution: Member, School of Math
Institution after the MSRI PD fellowship: Princeton University
Position: Post doc, Computer Science department
Anticipated length: 6 months
Mentor while at MSRI: Gideon Schechtman
Fellow’s Comments:
At MSRI I worked on (1) higher-order Cheeger inequalities for graphs,
building on the recent work of Oveis Gharan and Trevisan (2) computing
maximum matchings quickly in bipartite graphs; specifically, on some kind
of graph sparsification routine which reduces the number of edges in a
graph while preserving the size of the largest matching (3) Improved
concentration bounds for sums of random matrices. All of this is work in
progress and has not been completed; however I did submit one paper 'On
Contact Points for Convex Bodies' for publication while I was at MSRI.
Overall I found the semester to be excellent, especially the workshops and
interaction with my mentor, Gideon Schechtman, which broadened my
understanding of the probability and convex geometry substantially (I
come from a computer science background).
I don't necessarily think it helped me find a position, since I already had
one before I got there.
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Name: Russ Thompson
Year of Ph.D: 2011
Institution of Ph.D.: Cornell University
Dissertation title: Random walks and subgroup geometry
Ph.D. advisor: Laurent Saloff-Coste

Thompson,
Russ Michael

Institution prior to obtaining the MSRI PD fellowship: Cornell
University
Position at that institution: Graduate Student
Institution after the MSRI PD fellowship: Texas A&M University
Position: Visiting Assistant Professor
Anticipated length: 2.5 years
Mentor while at MSRI: Emmanuel Breuillard
Fellow’s Comments:
Work: I worked on topics related to Baumslag's metabelian group,
especially tilings, compression, and the rate of escape. This was with
Andrzej Zuk and Sean Li.
I also worked on biased random walks on groups, which was inspired by a
question of Russ Lyons during one of the workshops.
Publications: none as yet
My experience was beneficial. I learned a great deal of math and got to
meet a lot of people that I wouldn't have met otherwise or would have much
longer to meet. I was also at a point where I needed to start several new
projects and MSRI provided a nice relaxed atmosphere in which to do that.
It's too early to tell if it will help me find a position, but my guess is yes.
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Name: Lu Wang
Year of Ph.D: 2011
Institution of Ph.D.: Massachusetts Institute of Technology
Dissertation title: Self-shrinkers of Mean Curvature Flow and Harmonic
Map Heat Flow with Rough Boundary Data
Ph.D. advisor: Tobias Holck Colding

Wang, Lu

Institution prior to obtaining the MSRI PD fellowship:
Massachusetts Institute of Technology
Position at that institution: Graduate Student
Mentor: Tobias Holck Colding
Institution after the MSRI PD fellowship: Johns Hopkins University
Position: J.J. Sylvester Assistant Professor
Anticipated length: 2.5 years
Mentor: William P. Minicozzi II
Mentor while at MSRI: John Lott
Fellow’s Comments:
I continued my study on the uniqueness of self-shrinkers under mean
curvature flow and give a partial affirmative answer to Ilmanen's cylinder
rigidity conjecture. I have two papers:
Uniqueness of Self-similar Shrinkers with Asymptotically Conical Ends,
submitted;
Uniqueness of Self-similar Shrinkers with Asymptotically Cylindrical Ends,
preprint.
Yes, I got benefits from the stay at MSRI and it should help me find
positions in the future.
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Name: Yi Wang
Year of Ph.D: 2011
Institution of Ph.D.: Princeton University
Dissertation title: Some geometric inequalities
Ph.D. advisor: Sun-Yung Alice Chang

Wang, Yi

Institution prior to obtaining the MSRI PD fellowship:
Princeton University
Position at that institution: Graduate Student
Mentor: Sun-Yung Alice Chang
Institution after the MSRI PD fellowship: Stanford University
Position: Szego Assistant Professor
Anticipated length: 3 years
Mentor while at MSRI: Tobias Colding
Fellow’s Comments:
I finished writing my paper "A subelliptic Bourgain-Brezis inequality"
and began to work on a problem for geometric inequalities of asymptotic
hyperbolic manifolds. In the program, I mostly enjoyed discussing with
people who work on metric geometry, geometric function theory. I
believe it will benefit me to work on geometric inequalities with "rough"
curvature conditions in future.
Yes. I benefit from talking to people working on different geometric
problems. In particular, I manage to pick up some backgrounds in metric
geometry, which I would find much more difficult and spend much more
time to do, if not being able to talk to experts here at msri.
I found my position before joining MSRI for the special program. But I
believe the experience is helpful in many other ways, and will benefit my
job application in future.
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Name: Zhiren Wang
Year of Ph.D: 2011
Institution of Ph.D.: Princeton University
Dissertation title: On higher rank commutative actions by toral
automorphisms
Ph.D. advisor: Elon Lindenstrauss

Wang, Zhiren

Institution prior to obtaining the MSRI PD fellowship: Princeton
University
Position at that institution: Graduate Student
Mentor: Elon Lindenstrauss
Institution where you are going after the MSRI PD fellowship: Yale
University
Position: Postdoctoral fellow
Anticipated length: 2.5 yrs
Mentor: Gregory Margulis
Mentor while at MSRI: Yves Benoist
Fellow’s Comments:
During my stay at MSRI, I wrote one preprint "Remarks on Euclidean
Minima" joint with Uri Shapira. I learned from my mentor at MSRI,
Prof. Yves Benoist, the theory of stationary measures on homogeneous
spaces that he recently developed with Jean-Francois Quint. I also
benefited from the large number of seminars and workshops held at
MSRI, particularly from those out of my own research field.
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Name: Marshall Williams
Year of Ph.D: 2010
Institution of Ph.D.: University of Michigan
Dissertation title: Metric Currents and Differentiable Structures
Ph.D. advisor: Juha Heinonen, Mario Bonk

Williams, Marshall

Institution prior to obtaining the MSRI PD fellowship:
University of Illinois at Chicago
Position at that institution: not available
Institution after the MSRI PD fellowship: University of Illinois at
Chicago
Position: not available
Mentor while at MSRI: Marianna Csornyei
Main Collaborators (* designates new collaborators):
Mariana Csornyei*
Jonas Azzam*
Paper:
Title: Definitions of quasiregularity in metric spaces
Co-Authors: None
Manuscript Status: rough/draft
Comments: The title is tentative.
Fellow’s Comments:
The ability to discuss mathematics with such a large group of people
with common interests was extremely beneficial. I also found that the
advice of my mentor regarding preparation of talks and other things to be
very helpful.Overall, this was a very productive and exciting semester; it
was a pleasure to work here, and would be an equal pleasure to return
sometime.
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Name: Qian Yin
Year of Ph.D: 2011
Institution of Ph.D.: The University of Michigan
Dissertation title: Lattes maps and combinatorial expansion
Ph.D. advisor: Professor Mario Bonk

Yin, Qian

Institution prior to obtaining the MSRI PD fellowship:
The University of Michigan
Position at that institution: Graduate student
Mentor: Professor Mario Bonk
Institution after the MSRI PD fellowship: The University of Chicago
Position: L.E. Dickson Instructor
Anticipated length: 3 years
Mentor while at MSRI: Ursula Hamenstaedt
Fellow’s Comments:
I worked with Prof. Ursula Hamenstädt on the growth rate of iterated
monodromy group.
It was a rewarding experience in MSRI. I am sure that the experience in
MSRI is helpful for me to find a position in the future.
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Random Spatial Processes
Name: Daniel Ahlberg
Year of Ph.D: 2011
Institution of Ph.D.: University of Gothenburg
Dissertation title: Asymptotics and dynamics in first-passage and
continuum percolation
Ph.D. advisor: Prof. Olle Häggström

Ahlberg, Daniel

Institution prior to obtaining the MSRI PD fellowship: IMPA, Rio de
Janeiro
Position at that institution: Visiting researcher
Mentor: Vladas Sidoravicius
Institution where you are going after the MSRI PD fellowship:
IMPA, Rio de Janeiro
Position: Postdoc
Anticipated length: Two years
Mentor: Vladas Sidoravicius
Mentor while at MSRI: Vladas Sidoravicius
Fellow’s Comments:
I found the time at MSRI very valuable for my personal development as
a researcher, and a good opportunity for me to get a better understanding
of what an academic career means. I do not think that my stay at MSRI
has had any particular influence in me obtaining another postdoc position
following the one held at MSRI. However, I expect the stay to be more
valuable for future purposes. Not only do I think the opportunity given to
make ties with other junior and senior researchers in the area will play a
role, but I also think that future employers will recognize the merit.
During the stay at MSRI I have continued some earlier projects, but also
taken part in developing an ambitious project that is possible to provide
work for a few years to come. The project has been developed together
with Vladas Sidoravicius and Johan Tykesson, and concerns percolation.
In particular it strives to provide very detailed information regarding
spatial structures surging therefrom, and their sensitivity to small
perturbations. At this point, we already have obtained partial information
regarding some central questions that we pose. These results will shortly
be submitted for publication. However, much work remains in order to
give satisfactory answers to all questions.
In addition to the above, another project joint with Vladas Sidoravicius
and Michael Damron was begun at the end of the program studies spatial
growth. This has been studied thoroughly in inhomogeneous
environments. In this study we are interested in the case when different
regions may have different characteristics. We already reached
interesting conclusions that are sufficient for an article. However, we are
likely to delay submission for a bit longer in order to see if we find any
additional results of interest.
This said, I have definitely been very pleased with my stay at MSRI.
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Both personally as professionally.

Name: Jérémie Bettinelli
Year of Ph.D: 2011 (October 26)
Institution of Ph.D.: Université Paris Sud
Dissertation title: Scaling Limit of Arbitrary Genus Random Maps
Ph.D. advisor: Grégory Miermont

Bettinelli, Jeremie

Institution prior to obtaining the MSRI PD fellowship: Université
Paris Sud
Position at that institution: Ph.D. student
Mentor: Grégory Miermont
Institution where you are going after the MSRI PD fellowship:
CNRS at Institut Elie Cartan at the University of Lorraine in Nancy,
France
Position: Chargé de recherche
Anticipated length: tenure-track
Mentor while at MSRI: Curtis McMullen
Fellow’s Comments:
I followed the study started during my Ph.D. and found new axes of
reflection thanks to fruitfull discussions with other members (esp. S.
Rohde and C. McMullen). I also submitted a paper on bijective
approaches allowing to grow maps.
It was very beneficial to me. It happened at a very important time in my
career and allowed me to see new things between the end of my Ph.D.
and the beginning of my future position. As of wether it helped me find a
position, I cannot tell. It could only improve my résumé and I am sure it
has been taken into account by my recruiters.
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Name: Sunil Chhita
Year of Ph.D: 2011
Institution of Ph.D.: Brown
Dissertation title: Scaling windows of Dimer Models
Ph.D. advisor: Professor Richard Kenyon

Chhita, Sunil

Institution prior to obtaining the MSRI PD fellowship: KTH, Sweden
Position at that institution: Postdoctoral Fellow
Mentor: Professor Kurt Johansson
Institution where you are going after the MSRI PD fellowship: Same
as above
Position: Same as above
Anticipated length: 1.5 years
Mentor while at MSRI: James Propp
Fellow’s Comments:
My work is based on domino tilings of the Aztec diamond, the dimer
model and the Ising model. While at MSRI, I continued an ongoing
project with Benjamin Young and Kurt Johansson which computes
certain asymptotics of domino tilings on the so-called Aztec diamond.
Benjamin Young and I also developed a new technique for computing
correlation functions of domino tilings on Aztec diamonds with a widerange of measures, such as double periodic weights. I also started a
project with Cedric Boutillier computing certain correlations of an antiferromagnetic Ising model at critical temperature.
Yes, my experience at MSRI was beneficial. One of the main benefits is
talking to other mathematicians in your own and related fields helping
you learn the field and find new problems to work on.
I believe it is too early to tell if my experience at MSRI will help me find
a position but most likely it will.
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Name: Jian Ding
Year of Ph.D: 2011
Institution of Ph.D.: UC Berkeley
Dissertation title: Mixing times for Ising models and random walks
Ph.D. advisor: Yuval Peres
Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: Szego assistant professor
Ding, Jian

Institution where you are going after the MSRI PD fellowship:
University of Chicago
Anticipated length: tenure track
Mentor while at MSRI: Dana Randall
Fellow’s Comments:
1, a joint work with Dembo, Miller, Peres on the cover times and mixing
times for the lamplighter random walks on a 3D thin torus. In
preparation.
2, a joint work with Dembo and Gao on persistance probability for
integrated random walks. To appear in AIHP.
3, a joint work with Ofer Zeitouni on extreme values for two dimensional
discrete Gaussian free field. Manuscript almost ready to submit.
My experience at MSRI is very beneficial, and yes it helped a lot in my
career.
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Name: Shawn Drenning
Year of Ph.D: 2011
Institution of Ph.D.: University of Chicago
Dissertation title: Excursion Reflected Motion and Loewner Equations
in Multiply Connected Domains
Ph.D. advisor: Greg Lawler

Drenning, Shawn

Institution prior to obtaining the MSRI PD fellowship: University of
Chicago
Position at that institution: graduate student
Mentor: Greg Lawler
Company where you are going after the MSRI PD fellowship: Virtu
Financial
Position: Trading Analyst
Anticipated length: permanent
Mentor while at MSRI: Alexander Volberg
Fellow’s Comments:
I finished a paper entitled "Excursion Reflected Brownian Motion."
Much of the research was done before I arrived, but I benefited a lot from
discussions with Steffen Rohde, Tom Kennedy, and Michael Kozdron
while at MSRI. I also spent a considerable amount of time learning
about SLE and beginning work with Greg Lawler on SLE in multiply
connected domains. I thought my experience at MSRI was extremely
beneficial. It was very nice to be able to meet many of the leading
researchers in my field in both formal and informal settings. I ultimately
chose to leave academia, but have no doubt that had I remained, the
connections I formed at MSRI would have helped me get a job down the
road.
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Name: Ming Fang
Year of Ph.D: 2011
Institution of Ph.D.: University of Minnesota
Dissertation title: Studies on Branching Random Walks
Ph.D. advisor: Ofer Zeitouni
Institution prior to obtaining the MSRI PD fellowship: University of
Minnesota
Position at that institution: Ph.D Student
Fang, Ming

Institution where you are going after the MSRI PD fellowship:
Xiamen University, China
Position: Assistant Professor
Anticipated length: Tenure track
Mentor while at MSRI: Vladas Sidoravicius
Fellow’s Comments:
While I spent some time in preparing industrial jobs, I attended most of
the workshops and seminars, which broaden my horizon and gave me
some idea of how to do independent research, and I finished a project on
the Branching Random Walk with my PhD advisor Ofer Zeitouni.
MSRI was very beneficial. It helped me in finding my job. Financially, it
gave me a critical support in this bad economics. I am very grateful for
the extra time in job search that MSRI has provided. Mathematically, its
wonderful seminars and workshops really interested me in some new
areas beyond my PhD studies. I learned a lot of new topics, new ideas
and the way to do research independently.
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Name: Vadim Gorin
Year of Ph.D.: 2011
Institution of Ph.D.: Moscow State University and University of Utrecht
Dissertation title: Random tilings and stochastic dynamics on the
Gelfand-Tsetlin graph (in Moscow); Random 3-D Young Diagrams and
Representation Theory (in Utrecht)
Ph.D. advisors: Grigory Olshanski, Boris Gurevich, Alexander Gnedin,
Erik P. van de Ban
Gorin, Vadim

Institution prior to obtaining the MSRI PD fellowship: Institute for
Information Transmission Problems of Russian Academy of Sciences
Position at that institution: Junior researcher
Institution where you are going after the MSRI PD fellowship:
Massachusetts Institute of Technology
Position: CLE Moore Instructor
Anticipated length: 3 years
Mentor: Alexei Borodin
Mentor while at MSRI: Andrei Okounkov
Fellow’s Comments:
First, I was working on two projects started before coming to MSRI.
One is joint with Alexander Gnedin and resulting article is already
uploaded to the arxiv and submitted to a journal. "Record-dependent
measures on the symmetric groups" arXiv:1202.3680
Another one is joint with Anatoly Verhsik, its working title is
"Representations of an infinite-dimensional matrix group over a finite
field"
Also I started 3 new projects with MSRI members or visitors.
"Asymptotics of symmetric polynomials with applications to statistical
mechanics and representation theory" (with Greta Panova)
"Observables of Macdonald processes" (with Alexei Borodin, Ivan
Corwin and Shamil Shakirov)
"Limits of Multilevel TASEP and similar processes" (with Mykhaylo
Shkolnokov)
During my stay at MSRI one article was published (it was already at the
final stage when I arrived)
Markov processes of infinitely many nonintersecting random walks
Alexei Borodin and Vadim Gorin
Probability Theory and Related fields, Online First™, 13 March 2012
My experience at MSRI was very beneficial, I got lots of new
information through conferences, I met some new people and made lots
of connections which might help me a lot in the future.
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I found my next position before arriving at MSRI, so it was not related.

Name: Vladislav Kargin
Year of Ph.D: 2008
Institution of Ph.D.: New York University
Dissertation title: On Limit Theorems in Free Probability Theory
Ph.D. Advisor: Gerard Ben Arous

Kargin, Vladislav

Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: Szego Assistant Professor
Institution where you are going after the MSRI PD fellowship:
University of Cambridge
Anticipated length: 1 year
Mentor while at MSRI: Elchanan Mossel
Fellow’s Comments:
During my stay at MSRI I worked on the paper “An inequality for the
distance between densities of free convolutions” which was accepted for
publication in Annals of Probability.
In addition, I worked on the paper “On sum of two random projections”
which I presented at a postdoc seminar at MSRI and which is submitted for
publication. I have also worked on two more papers. One of them is about
the fluctuations of zeta function zeros in relationship with random matrix
theory. The second one is about analytical properties of the resolvent of the
sum of two random matrices. Both of them submitted for publication.
Was your experience at MSRI beneficial?
Yes, it was. It gave me an opportunity to focus on my research and it was
also very useful in order to broaden my horizon and understand what other
people are working on. The workshops and the regular scientific seminars
were extremely helpful in this respect by bringing many key participants
from both the USA and abroad. The postdoc seminar was helpful to
discuss the scientific issues in an informal atmosphere. The teas at 3pm
brought people together. I also found it helpful to be close to the
mathematics and statistics departments at the UC, Berkeley, and participate
in the seminars organized there.
Do you believe that it helped you find a position?
No. I've already had a position at the University of Cambridge when I
arrived to MSRI and from the beginning I anticipated to return to this
position after my term at MSRI.
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Name: Anna Levit
Year of Ph.D: 2011
Institution of Ph.D.: The Technion – Israel Institute of Technology
Dissertation title: Stochastic Geometric Methods in Statistical Mechanics
Ph.D. advisor: Dmitry Ioffe

Levit, Anna

Institution prior to obtaining the MSRI PD fellowship: The University
of British Columbia
Position at that institution: postdoc
Mentor: David Brydges
Institution where you are going after the MSRI PD fellowship: The
University of British Colambia
Position: postdoc
Anticipated length: 2 years
Mentor: David Brydges
Mentor while at MSRI: Amir Dembo
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Name: Sevak Mkrtchyan
Year of Ph.D.: 2009
Institution of Ph.D.: University of California, Berkeley
Dissertation title: Scaling limits of random skew plane partitions
Ph.D. advisor: Nicolai Reshetikhin

Mkrtchyan, Sevak

Institution prior to obtaining the MSRI PD fellowship: Rice University
Position at that institution: G.C. Evans Instructor of mathematics (a 3
year position)
Mentor: Alexander Bufetov
Institution where you are going after the MSRI PD fellowship:
Carnegie Mellon University
Anticipated length: 3 years
Mentor while at MSRI: Paul Zinn-Justin
Fellow’s Comments:
I worked on three projects while at MSRI.
The first was a project in asymptotic representation theory. While at MSRI
I revised the preprint of my paper titled "The entropy of Schur-Weyl
measures" and submitted for publication. The paper has now been accepted
for publication in Annales de l’Institut Henri Poincaré.
The aim of the second project, which revolves around a problem suggested
to me by Richard Kenyon at the beginning of the Random Spatial
Processes program. is to study scaling limits of random skew plane
partitions (3D Young diagrams) with respect to certain periodic weights.
While working on the project, I had many useful discussions with my
mentor Paul Zinn-Justin, Richard Kenyon and Vadim Gorin. I am still
working on this and some derivative projects, and expect to publish the
results in the near future. While working on this project I wrote a simulator
to sample skew plane partitions with various boundary conditions. The
simulator will soon be available on my website for others to use.
The third project was in the area of random matrices. In collaboration with
Alexander Bufetov and Alexander Soshnikov we proved that certain
classical beta-ensembles have the Asymptotic-Equidistribution Property
and proved a Central Limit Theorem for these measures. I visited Prof.
Soshnikov at UC Davis and also collaborated with him when he attended
several of the workshops during in Random Spatial Processes program.
Overall, the program was very fruitful and beneficial. The open problem
sessions were outstanding. I gained a lot from my daily interactions with
the experts gathered at MSRI, and I will continue to draw benefits from my
experience at MSRI for a long time to come. I am certain that being a postdoc at MSRI played a role in my getting a position for next year, and
undoubtedly the connections made during the program will prove very
useful during my next job search.
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Name: Greta Panova
Year of Ph.D: 2011
Institution of Ph.D.: Harvard University
Dissertation title: Combinatorial applications of symmetric function
theory to certain classes of permutations and truncated tableaux
Ph.D. advisor: Richard P. Stanley (MIT)

Panova, Greta

Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Simons Postdoctoral Fellow
Mentor: Igor Pak
Institution where you are going after the MSRI PD fellowship: UCLA
Position: Simons Postdoctoral Fellow
Anticipated length: 2 more years
Mentor: Igor Pak
Mentor while at MSRI: Svante Linusson
Fellow’s Comments:
Completed and submitted the paper "Dyck tilings, linear extensions,
descents and inversions", joint work with J.S. Kim, K. Meszaros,
D.B.Wilson; In process: "Asymptotics of symmetric polynomials with
applications to statistical mechanics and representation theory", joint with
Vadim Gorin; Was involved in many different discussions and potential
projects with Ben Young, Vadim Gorin, Rick Kenyon, and many visitors
at MSRI.
My work revolved around combinatorial interpretation of various models,
in particular lozenge tilings of the hexagon, random sorting networks and
the double-dimer model.
The experience was beneficial in the sense that I learned a lot of new
mathematics, which I hope to use in the future to expand my research area.
I have not been looking for any positions this year, so the second question
is irrelevant in my case.
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Name: Mykhaylo Shkolnikov
Year of Ph.D: 2012
Institution of Ph.D.: Stanford University
Dissertation title: Competing particle systems and their applications
Ph.D. advisor: Amir Dembo
Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: PhD student
Shkolnikov, Mykhaylo Mentor: Amir Dembo
Institution where you are going after the MSRI PD fellowship:
UC Berkeley
Position: Postdoc
Anticipated length: 2 years
Mentor: David Aldous
Mentor while at MSRI: David Aldous
Fellow’s Comments:
I was working on joint projects and discussing my research on interacting
particle systems with David Aldous, Amir Dembo, Vadim Gorin and
Vladas Sidoravicius. During my time at MSRI I have submitted two papers
entitled "Some universal estimates for reversible Markov chains" and "On
a non-linear transformation between Brownian martingales".
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Name: Perla Sousi
Year of Ph.D: 2011
Institution of Ph.D.: University of Cambridge
Dissertation title: Collisions and detection for random walks and
Brownian motion
Ph.D. advisor: James Norris

Sousi, Perla

Institution prior to obtaining the MSRI PD fellowship: Emmanuel
College, University of Cambridge
Position at that institution: Research fellow
Institution where you are going after the MSRI PD fellowship:
Emmanuel College, University of Cambridge
Position: Research fellow
Anticipated length: 3 years
Mentor while at MSRI: Peter Winkler
Fellow’s Comments:
While at MSRI I worked on two projects with my mentor Peter Winkler.
The first one which is also joint work with Yuval Peres, Ron Peretz and
Yakov Babichenko we constructed probabilistically optimal Kakeya sets in
two dimensions. In the second project we showed that mixing times are
equivalent to hitting times of moving targets for all Markov chains. We
also found a counterexample to an open question by David Aldous,
whether it's better to stay put or to move in a graph in order to avoid
detection.
My experience at MSRI was very beneficial. I met many people and it led
to two publications.
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Name: Benjamin Young
Year of Ph.D: 2008
Institution of Ph.D.: University of British Columbia
Dissertation title: Counting Colored Boxes
Ph.D. advisor: Jim Bryan

Young, Benjamin

Institution prior to obtaining the MSRI PD fellowship: KTH Royal
Institute of technology
Position at that institution: Postdoc
Mentor: Kurt Johansson
Institution where you are going after the MSRI PD fellowship:
University of Oregon
Position: Assistant Professor
Anticipated length: Tenure track
Mentor while at MSRI: Richard Kenyon
Fellow’s Comments:
1) worked on a project with Jim Propp and Tom Roby, relating to promotion
and rowmotion on posets.
2) Ongoing project with Eric Nordenstam on experimental matrix inversion.
One publication to appear in FPSAC 2012 proceedings, together with a talk
to FPSAC conference: "Correlations of Novak Process"; full version in
preparation.
3) Ongoing work with Sunil Chhita on correlation functions of the Aztec
diamond.
4) A combinatorics problem coming from algebraic geometry.
5) I think the main benefit of the program was that I got to speak with many
colleagues whom I rarely see; also, I learned about many good problems to
work on. Most of these come from random sorting networks and random
tilings, as well as several combinatorics problems from other areas of
mathematics.
This is my second postdoc at MSRI. My first postdoc, in the random matrix
theory program in 2010, helped me make contacts at a lot of universities,
including at the university which just hired me; I'm certain it was helpful.
You should ask all of us this question again in a year or two; it takes a while
for these sorts of contacts to pay off.
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Complementary Program 2011-12
Name: Thomas Mettler
Year of Ph.D: 2010
Institution of Ph.D.: University of Fribourg, Switzerland
Dissertation title: On the Weyl metrisability problem and related topics
Ph.D. advisor: Norbert Hungerbhler

Mettler, Thomas

Institution prior to obtaining the MSRI PD fellowship: University of
California at Berkeley, USA
Position at that institution: Postdoc
Mentor: Robert Bryant
Institution where you are going after the MSRI PD fellowship:
University of Oxford, UK
Position: Postdoc
Anticipated length: 2 years
Mentor: Nigel Hitchin
Mentor while at MSRI: Robert Bryant
Note: Fellow’s comments can be found in the Complementary Program
Report in the Appendix Section of this Annual Report.

Name: Fatemeh Mohammadi
Year of Ph.D: 2009
Institution of Ph.D.: Amirkabir University of Technology, Tehran, Iran
Dissertation title: On the edge ideals of graphs
Ph.D. advisor: Dariush Kiani
Institution prior to obtaining the MSRI PD fellowship: MSRI
Position at that institution: Research member
Mohammadi,
Fatemeh

Institution where you are going after the MSRI PD fellowship: PhilippsUniversitt Marburg
Position: Humboldt Research Fellow
Anticipated length: 2 years
Mentor: Volkmar Welker
Mentor while at MSRI: Hélène Barcelo
Note: Fellow’s comments can be found in the Complementary Program
Report in the Appendix Section of this Annual Report.
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3.2

Postdoctoral Fellow Placement List

Family Name
Ahlberg
Ambrus
Azzam
Bettinelli
Chhita
Ding
Drenning
Fang

First Name
Daniel
Gergely
Jonas
Jeremie
Sunil
Jian
Shawn
Ming

Pre-MSRI Institution Group
Foreign
Foreign
Group I Private
Foreign
Foreign
Group I Private
Group I Private
Group I Public

Post-MSRI Institution Group
Foreign
Foreign
Group I Public
Foreign
Foreign
Group I Private
Industry
Foreign

Gorin
Israel
Kargin
Le Donne
Levit
Mettler
Meyerson
Mkrtchyan
Mohammadi
Nelson

Vadim
Arie
Vladislav
Enrico
Anna
Thomas
William
Sevak
Fatemeh
Jelani

Foreign
Group I Private
Foreign
Foreign
Foreign
Group I Public
Foreign
Group I Private
Foreign
Group I Private

Group I Private
Group I Private
Foreign
Foreign
Foreign
Foreign
Foreign
Group I Private
Foreign
Group I Private

Home Institution Name
IMPA, Rio de Janeiro
Hungarian Academy of Sciences (MTA)
University of Washington
Universite de Paris XI (Paris-Sud)
Royal Institute of Technology (KTH)
Stanford University
University of Chicago
University of Minnesota
Institute for Information Transmission
Problems of Russian Academy of Sciences
New York University, Courant Institute
University of Cambridge
ETH Zurich
The University of British Columbia
University of California at Berkeley
University of Helsinki
Rice University
Ferdowsi University of Mashhad
Massachusetts Institute of Technology

Nowak
Panova
Peng
Shkolnikov
Sousi
Srivastava
Thompson
Wang
Wang
Wang
Williams
Yin
Young

Piotr
Greta
Irine
Mykhaylo
Perla
Nikhil
Russ
Lu
Yi
Zhiren
Marshall
Qian
Benjamin

Group II
Group I Public
Foreign
Group I Private
Foreign
Group I Private
Group II
Group I Private
Group I Private
Group I Private
Group I Public
Group I Private
Foreign

Foreign
Group I Public
Foreign
Group I Public
Foreign
Group I Private
Group II
Group I Private
Group I Private
Group I Private
Group I Public
Group I Private
Group I Public

Texas A&M University
University of California
Technion---Israel Institute of Technology
Stanford University
Emmanuel College, University of Cambridge
Yale University
Texas A & M University
Massachusetts Institute of Technology
Princeton University
Yale University
University of Illinois at Chicago
University of Chicago
Royal Institute of Technology (KTH)

Placement Institution Name
IMPA, Rio de Janeiro
University of British Columbia
University of Washington-Seattle
CNRS, Universite de Paris XI (Paris-Sud)
KTH, Sweden
University of Chicago
Virtu Financial
Xiamen University, China
Massachusetts Institute of Technology
New York University, Courant Institute
University of Cambridge
Université Paris-Sud 11, Orsay
University of British Columbia
University of Oxford
Helsingin yliopisto
Carnegie Mellon University
Philipps-Universitt Marburg
Harvard University
University of Warsaw and Insitute of
Mathematics of the Polish Academy of Sciences
University of California, Los Angeles
The Technion
University of California, Berkeley
University of Cambridge
Princeton University
Texas A&M University
Johns Hopkins University
Stanford University
Yale University
University of Illinois at Chicago
University of Chicago
University of Oregon

2011–12 Postdocs’ Home Institution
(based on AMS Groupings)
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Highlights
Of the 12 postdocs who came from Group I Private Insitutions, eight are currently at Group I
Private Institutions. The others are divided among Group I Public Institutions and Industry.
Of the four postdocs who came from Group I Public Institutions, two are currently at Group I
Public Institutions, and two are at Foreign Institutions.
Of the 13 postdocs who came from Foreign Institutions, 10 returned to Foreign Institutions.

3.3 Postdoctoral Fellow Participant Summary

Programs
Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12
Total # of Distinct Members
1

# of
Members
15
14
2
31

# of
Citizens
& Perm.
Res.
6
1
0
7

# of
# of
% Female
% Minorities1
40.0%
4 26.7%
1
7.1%
3 21.4%
0
0.0%
1 50.0%
0

%
16.7%
0.0%
0.0%

22.6%

14.3%

8

25.8%

1

US
Home
Instituti
on
11
6
1
18

%
73.3%
42.9%
50.0%
58.1%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.
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3.4 Postdoctoral Fellow Demographic Data
Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities

#

31
22
8
1

#

% (No
Decl.)*

%

73.33%

71.0%

26.67%

25.8%

% (No
Decl.)*

%

0.00%

0.0%

33.33%

29.0%

3.70%

3.2%

0.00%

0.0%

0.00%

0.0%

62.96%

54.8%

Unavailable Information
Minorities

1

Citizenships

#

%

7
24
0
31

22.6%

Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

58.06%

Year of Ph.D

#

%

20
3
8
0
0
0
0
0
0
0
31

64.5%

1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

29.0%

Black

12.9%
Whi te

Decline to St ate
Ethnicities

42%
58%

0.0%

2011 & Later

1990-1994

54.8%

0.0%
100.0%

18

1995-1999

3.2%

77.4%

Home Inst. in US

2000-2004

Asian

14.3%

Perm Residents

2005-2009

Female

0.0%

22.6%

2010

73%

12.9%

7
0

US Citizen

Male

3.2%

0
9
1
0
0
17
4
0

Native American

27%

100.0%

Home Inst. in US

Home Inst. NOT in US

9.7%
25.8%
0.0%

2011 & Lat er

0.0%

26%

0.0%
0.0%
0.0%

2010

10%

64%

2005-2009

0.0%
0.0%

100.0%

*Statistic Calculation based on all participants that did not decline.

Programs
Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12
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2011–12 Postdoctoral Fellows Home Institution Classified by States
*Regions based on US Census classification

State

#

%

2007 Census
Population

16.7%

36.6%

South

3

AL

-

0.0%

1.5%

AR

-

0.0%

0.9%

DE

-

0.0%

0.3%

DC

-

0.0%

0.2%

FL

-

0.0%

6.1%

GA

-

0.0%

3.2%

KY

-

0.0%

1.4%

LA

-

0.0%

1.4%

MD

-

0.0%

1.9%

MS

-

0.0%

1.0%

NC

-

0.0%

3.0%

OK

-

0.0%

1.2%

SC

-

0.0%

1.5%

TN

-

0.0%

2.0%

TX

3

16.7%

7.9%

VA

-

0.0%

2.6%

WV

-

0.0%

0.6%

West

5

27.8%

23.2%

AK

-

0.0%

0.2%

AZ

-

0.0%

2.1%

HI

-

0.0%

0.4%

ID

-

0.0%

0.5%

MT

-

0.0%

0.3%

CA

4

22.2%

12.1%

CO

-

0.0%

1.6%

NV

-

0.0%

0.9%

NM

-

0.0%

0.7%

OR

-

0.0%

1.2%

UT

-

0.0%

0.9%

WA

1

5.6%

2.1%

WY

-

0.0%

0.2%

Midwest

4

22.2%

22.0%

IL

3

16.7%

4.3%

IN

-

0.0%

2.1%

IA

-

0.0%

1.0%

KS

-

0.0%

0.9%
3.3%

MI

-

0.0%

MN

1

5.6%

1.7%

MO

-

0.0%

1.9%

ND

-

0.0%

0.2%

NE

-

0.0%

0.6%

OH

-

0.0%

3.8%

SD

-

0.0%

0.3%

WI

-

0.0%

1.9%

Northeast

6

33.3%

18.1%
1.2%

CT

1

5.6%

ME

-

0.0%

0.4%

MA

2

11.1%

2.1%

NH

-

0.0%

0.4%

NJ

2

11.1%

2.9%

NY

1

5.6%

6.4%

PA

-

0.0%

4.1%

RI

-

0.0%

0.4%

VT

-

0.0%

0.2%

Other

-

0.0%

0%

PR

-

0.0%

0%

Other

-

0.0%

0%

Total

18

100%

100%

Northeast
33%
Midwest
22%

South
17%
West
28%
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2011–12 Postdoctoral Fellows Home Institution Classified by Countries
*Regions based on United Nations classification

Americas

20

North America
South America

Canada
United States
Brazil

Asia

1
18
1

Americas
65%

2

South-Central Asia Iran, Islamic Republic of1
Western Asia
Israel
1

Europe

9

Eastern Europe
Northern Europe

Western Europe
Grand Total

Hungary
Russia
England
Finland
Sweden
France
Switzerland

1
1
2
1
2
1
1

Europe
29%
Asia
6%

31
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3.5 Postdoctoral Research Member Placement List
Family Name
Varju
Amini
Bradonjic
McSweeney
Younjin

First Name
Peter
Hamed
Milan
John
Kim

Pre-MSRI Institution Group
Group I Private
Foreign
Industry
Non-group
Group I Public

Post-MSRI Institution Group
Foreign
Foreign
Industry
Non-group
Foreign

Home Institution Name
Princeton University
Ecole Normale Superieure, Paris
Bell Labs, Alcatel-Lucent
Concordia University
University of Illinois at Urbana-Champaign

Placement Institution Name
University of Cambridge
Swiss Federal Institute of Technology, Lausanne (EPFL)
Bell Labs, Alcatel-Lucent
Rose-Hulman Institute of Technology
Korea Advanced Institute of Scientist and Technology (KAIST)

3.6 Postdoctoral Research Member Summary
Programs
Quantitative Geometry
Random Spatial Processes

# of
Members
1
4

Total # of Distinct Members
1

5

# of
Citizens
& Perm.
Res.
0
1
1

# of
# of
% Female
% Minorities1
0.0%
0 0.0%
0
25.0%
1 25.0%
0

US Home
% Institution
0.0%
0
0.0%
2

%
0.0%
50.0%

20.0%

0.0%

40.0%

1

20.0%

-

2

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.

4. Graduate Program
In 2011–12, 507 graduate students visited MSRI to participate in our workshops (303 graduate
students), summer graduate schools (178 graduate students), and programs (26 graduate
students). While the majority of the graduate students who visit MSRI had been invited to take
part in one of our workshops or summer graduate schools, a smaller number of graduate students
were invited as ‘Program Associates’ in our semester- and year-long scientific programs.

4.1 Summer Graduate Schools (SGS)
Every summer, MSRI organizes several summer graduate schools (usually two weeks each),
most of which are held at MSRI. Attending one of these schools can be a very motivating and
exciting experience for a student; participants have often said that it was the first experience
where they felt like real mathematicians, interacting with other students and mathematicians in
their field.
Graduate students from MSRI Academic Sponsoring Institutions or from Department of
Mathematics at U.S. Universities are eligible for summer schools. For each institution, MSRI
provides support for two students per summer and for a third student if at least one of the
students is female or from a group that is underrepresented in the mathematical sciences. MSRI
covers travel and local expenses with the maximal allowance for travel reimbursement being
$550 for students from U.S. and Canadian universities (depending on the point of origin), and
$700 for students from other sponsoring institutions.
The application procedure is as follows: The summer graduate schools and the open enrollment
period for the summer of year n+1 are announced in October of year n. Graduate students must
be nominated by their Director of Graduate Studies during the enrollment period. MSRI accepts
nominees on a first-come first-served basis up to the limits of the capacity of each workshop,
which is around 40 for workshops that are held at MSRI. If the chosen workshop is already full,
the students are either kept on a waiting list or the nominating institution may make nominations
to other workshops until its workshop quota is reached.
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The following is a list of the six Summer Graduate Schools that took place during the 2011
summer. Altogether 28 lecturers and 178 graduate students participated in these workshops. Of
those graduate students, 29% were female. See the table in section 4.2 for detailed demographic
data.
For a complete report on each SGS, please refer to the Appendix.
SGS 1: Commutative Algebra
June 6, 2011 to June 17, 2011
Organized by Daniel Erman (Stanford University), Irena Swanson* (Reed College), and Amelia
Taylor (Colorado College)
SGS 2: The Dirichlet Space: Connections between Operator Theory, Function Theory, and
Complex Analysis
June 20, 2011 to July 1, 2011
Organized by Nicola Arcozzi (Universita\' di Bologna), Richard Rochberg (Washington
University), Eric T Sawyer (McMaster University), Brett D Wick* (Georgia Institute of
Technology)
SGS 3: IAS-PCMI Summer School on Moduli Spaces of Riemann Surfaces
Location: Salt Lake City, Utah
July 3, 2011 to July 23, 2011
Organized by Benson Farb (University of Chicago), Richard Hain (Duke University), and
Eduard Looijenga (University of Utrecht, Netherlands)
SGS 4: Geometric Measure Theory and Applications
July 11, 2011 to July 22, 2011
Organized by Camillo De Lellis (Universität Zürich), Tatiana Toro* (University of Washington)
SGS 5: Toric Varieties
Location: Cortona, Italy
July 18, 2011 to July 29, 2011
Organized by David Cox* (Amherst College), Hal Schenck (University of Illinois), Giorgio
Patrizio (Università di Firenze, Italy), and Sandro Verra (Università di Roma Tre, Italy)
SGS 6: Cluster Algebras and Cluster Combinatorics
August 1, 2011 to August 12, 2011
Organized by Gregg Musiker (University of Minnesota), Lauren Williams* (University of
California, Berkeley)
SGS 7: Séminaire de Mathématiques Supérieures 2011. Metric Measure Spaces: Geometric
and Analytic Aspects
Location: Montreal, Canada
June 27, 2011 to July 8, 2011
Organized by Galia Dafni* (Concordia University, Montreal), Robert McCann (University of
Toronto), and Alina Stancu (Concordia University, Montreal)
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4.2 Summer Graduate School Data

Summer Graduate Schools
Commutative Algebra
The Dirichlet Space: Connections between Operator Theory, Function Theory, and Complex Analysis
IAS-PCMI Summer School on Moduli Spaces of Riemann Surfaces
Geometric Measure Theory and Applications
Toric Varieties in Cortona, Italy
Cluster Algebras and Cluster Combinatorics
Seminaire de Mathematiques Superieures 2011. Metric Measure Spaces: Geometric and Analytic Aspects.
Total # of Distinct Participants
1

# of
Participants
43
35
5
34
7
45
9
178

# of
Citizens
& Perm.
Res.
25
9
0
14
4
25
2
79

%
58.1%
25.7%
0.0%
41.2%
57.1%
55.6%
22.2%
44.4%

# of
Female
19
10
3
5
2
11
2
52

# of
% Minorities1
44.2%
1
28.6%
0
60.0%
0
14.7%
0
28.6%
0
24.4%
3
22.2%
0
29.2%

4

US Home
% Institution
4.0%
43
0.0%
27
0.0%
5
0.0%
25
0.0%
7
13.0%
39
0.0%
8
5.4%

154

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.
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%
100.0%
77.1%
100.0%
73.5%
100.0%
86.7%
88.9%
86.5%

2011–12 Summer Graduate Schools Demographic Summary

Gender
# of Distinct Participants
Male
Female
Decline to State Gender

#

178
123
52
3

% (No
Decl.)*

%
100.0%

70.29%

69.1%

29.71%

29.2%

70%
Male

1.7%

Female

30%

Ethnicities
Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities
Unavailable Information
Minorities

Citizenships

#

0
48
1
15
0
104
14
0
4

% (No
Decl.)*

%

0.00%

0.0%

28.57%

27.0%

0.60%

0.6%

8.93%

8.4%

0.00%

0.0%

61.90%

58.4%

%

100.0%

Perm Residents

74
5

100.0%

Home Inst. in US

154

86.52%

Unavailable information
# of Distinct Participants
US Citizen

Hispanic

57%

8% White
Decline to State
Ethnicities

5.4%

44.4%

Foreign

1%

0.0%

#

Black

26%

7.9%

79
99
0
178

US Citizen & Perm. Residents

Asian

8%

55.6%
0.0%

93.7%

87%
13%

Home Inst. in US

Home Inst. NOT in
US

*Statistic Calculation based on all participants that did not decline.

Summer Graduate Schools
Commutative Algebra
The Dirichlet Space: Connections between Operator Theory, Function Theory, and Complex Analysis
IAS-PCMI Summer School on Moduli Spaces of Riemann Surfaces
Geometric Measure Theory and Applications
Toric Varieties in Cortona, Italy
Cluster Algebras and Cluster Combinatorics
Seminaire de Mathematiques Superieures 2011. Metric Measure Spaces: Geometric and Analytic Aspects.

74

2011–12 Summer Graduate Schools Home Institution Classified by States
*Regions based on US Census classification
2007
Census
State
Population
#
%
South

42

27.3%

36.6%

AL

-

0.0%

AR

1

0.6%

1.5%
0.9%

DE

-

0.0%

0.3%

DC

-

0.0%

0.2%

FL

2

1.3%

6.1%

GA

8

5.2%

3.2%

KY

3

1.9%

1.4%
1.4%

LA

6

3.9%

MD

2

1.3%

1.9%

MS

-

0.0%

1.0%

NC

6

3.9%

3.0%

OK

2

1.3%

1.2%

SC

1

0.6%

1.5%

TN

3

1.9%

2.0%

TX

5

3.2%

7.9%

VA

3

1.9%

2.6%

WV

-

0.0%

0.6%

49

31.8%

23.2%

AK

-

0.0%

0.2%

AZ

1

0.6%

2.1%

HI

-

0.0%

0.4%

ID

-

0.0%

0.5%

West

MT

-

0.0%

0.3%

CA

31

20.1%

12.1%

CO

2

1.3%

1.6%

NV

-

0.0%

0.9%

NM

2

1.3%

0.7%

OR

4

2.6%

1.2%

UT

1

0.6%

0.9%

WA

7

4.5%

2.1%

WY

1

0.6%

0.2%

44

28.6%

22.0%

Midwest
IL

7

4.5%

4.3%

IN

9

5.8%

2.1%

IA

-

0.0%

1.0%

KS

4

2.6%

0.9%

MI

7

4.5%

3.3%

MN

3

1.9%

1.7%

MO

4

2.6%

1.9%

ND

-

0.0%

0.2%

NE

5

3.2%

0.6%

OH

4

2.6%

3.8%

SD

-

0.0%

0.3%

WI

1

0.6%

1.9%

19

12.3%

18.1%

Northeast
CT

3

1.9%

1.2%

ME

-

0.0%

0.4%

MA

8

5.2%

2.1%

NH

-

0.0%

0.4%

NJ

1

0.6%

2.9%

NY

5

3.2%

6.4%

PA

2

1.3%

4.1%

RI

-

0.0%

0.4%

VT

-

0.0%

0.2%

Other

-

0.0%

0%

PR

-

0.0%

0%

Other

-

0.0%

0%

Total

154

100%

100%

12%

27%

29%

South
West

32%

Midwest
Northeast
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2011–12 Summer Graduate Schools Home Institution Classified by Countries
*Regions based on United Nations classification

Americas

166

Central America
North America

Mexico
Canada
United States
Colombia

South America

2
7
154
3

Asia

5

East Asia

China
Korea, Republic of

2
2

West Asia

Israel

1

Europe

6

Southern Europe
Western Europe

Italy
France
Germany
Switzerland

3
1
1
1
1

Unavailable information
Grand Total

178

Americas

93%
Asia
Europe

1%

Unavailable
information

3%

3%
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4.3 Program Associates
Program Associates benefit greatly from the opportunity to interact with leaders of a field and
postdoctoral fellows, gaining intense exposure to current ideas and trends in their area of
specialization. While MSRI does not have the financial resources to fund the Program
Associates, they are closely supervised and essentially benefit from all members’ privileges.
They are provided with an access card to the building which allows them to use the premises at
any time. They receive a bus pass, and a library and sports facilities access pass. There were 26
graduate students who resided at MSRI for an extended period of time during the academic year
2011-12. See the table in section 4.4 for a detailed description of the demographic data.

4.4

Program Associates Data
Participant List

Family Name
Avramidi
Chavez Dominguez
de Saxce
Heilman
Hensel
Li
Manin
Mcleod
Mercat
Ortega Castillo
Pattakos
Pedron
Smilga
Antunovic
Aymone
Beaton
Finn
Hamaker
Kassel
Lee
Neeman
Racz
Ramassamy
Sun
Tassy
Werness

First
Name
Grigori
Javier
Nicolas
Steven
Sebastian
Sean
Fedor
John
Paul
Sofia
Nikolaos
Mark
Ilia
Tonci
Marco
Nicholas
Caley
Zachary
Adrien
Alex
Joe
Miklos
Sanjay
Nike
Martin
Brent

Home Institution
University of Chicago
Texas A & M University
Universite de Paris XI (Paris-Sud)
New York University, Courant Institute
Max-Planck-Institut for Mathematik
New York University, Courant Institute
University of Chicago
University of Durham
Universite de Paris XI (Paris-Sud)
Texas A & M University
Michigan State University
Universitat Bonn
Ecole Normale Superieure
University of California
Institute of Pure and Applied Mathematics (IMPA)
University of Melbourne
University of Melbourne
Dartmouth College
Ecole Normale Superieure
University of Melbourne
University of California
University of California
Ecole Normale Superieure
Stanford University
Brown University
University of Chicago

Activity
Title
QG
QG
QG
QG
QG
QG
QG
QG
QG
QG
QG
QG
QG
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
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Program Associates Summary
Programs

# of PA
13
13
0

Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12
Total # of Distinct Program Associates
1

26

# of
Citizens
& Perm.
Res.
5
4
0
9

# of
% Female
38.5%
1
30.8%
1
0.0%
0

# of
% Minorities1
7.7%
0
7.7%
0
0.0%
0

%
0.0%
0.0%
0.0%

34.6%

7.7%

0.0%

2

-

US
Home
Instituti
on
7
7
0
14

%
53.8%
53.8%
0.0%
53.8%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.

2011–12 Program Associates Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities

#

26
23
2
1

#

% (No
Decl.)*

%

92.00%

88.5%

8.00%

7.7%

% (No
Decl.)*

%

0.00%

0.0%

9.52%

7.7%

Unavailable Information
Minorities

0

Citizenships

#

%

9
17
0
26

34.6%

Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

0.00%

0.0%

14.29%

11.5%

0.00%

0.0%

76.19%

61.5%

Asian

Black

61.5%

Hispanic

11.5%

19.2%

0.0%
0.0%

Female

92%

19.2%

White

0.0% 7.7%

Decline to State
Ethnicities

65.4%
0.0%
100.0%
34.6%

Perm Residents

9
0

Home Inst. in US

14

53.85%

US Citizen

Male

3.8%

0
2
0
3
0
16
5
0

Native American

8%

100.0%

0.0%

46%

Home Inst. in US

54%
Home Inst. NOT
in US

Programs
Quantitative Geometry
Random Spatial Processes
Complementary Program 2011-12
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2011–12 Program Associates Home Institution Classified by States
*Regions based on US Census classification

State

#

%

2007 Census
Population

14.3%

36.6%

South

2

AL

-

0.0%

1.5%

AR

-

0.0%

0.9%

DE

-

0.0%

0.3%

DC

-

0.0%

0.2%

FL

-

0.0%

6.1%

GA

-

0.0%

3.2%

KY

-

0.0%

1.4%

LA

-

0.0%

1.4%

MD

-

0.0%

1.9%

MS

-

0.0%

1.0%

NC

-

0.0%

3.0%

OK

-

0.0%

1.2%

SC

-

0.0%

1.5%

TN

-

0.0%

2.0%

TX

2

14.3%

7.9%

VA

-

0.0%

2.6%

WV

-

0.0%

0.6%

West

4

28.6%

23.2%

AK

-

0.0%

0.2%

AZ

-

0.0%

2.1%

HI

-

0.0%

0.4%

ID

-

0.0%

0.5%

MT

-

0.0%

0.3%

CA

4

28.6%

12.1%

CO

-

0.0%

1.6%

NV

-

0.0%

0.9%

NM

-

0.0%

0.7%

OR

-

0.0%

1.2%

UT

-

0.0%

0.9%
2.1%

WA

-

0.0%

WY

-

0.0%

0.2%

Midwest

4

28.6%

22.0%
4.3%

IL

3

21.4%

IN

-

0.0%

2.1%

IA

-

0.0%

1.0%

KS

-

0.0%

0.9%

MI

1

7.1%

3.3%

MN

-

0.0%

1.7%

MO

-

0.0%

1.9%

ND

-

0.0%

0.2%

NE

-

0.0%

0.6%

OH

-

0.0%

3.8%
0.3%

SD

-

0.0%

WI

-

0.0%

1.9%

Northeast

4

28.6%

18.1%

CT

-

0.0%

1.2%

ME

-

0.0%

0.4%

MA

-

0.0%

2.1%

NH

1

7.1%

0.4%

NJ

-

0.0%

2.9%

NY

2

14.3%

6.4%

PA

-

0.0%

4.1%

RI

1

7.1%

0.4%

VT

-

0.0%

0.2%

Other

-

0.0%

0%

PR

-

0.0%

0%

Other

-

0.0%

0%

Total

14

100%

100%

Northeast
29%
Midwest
29%

South
14%

West
28%

79

2011–12 Program Associates Home Institution Classified by Countries
*Regions based on United Nations classification

Americas

15

North America

United States

14

South America

Brazil

1

Northern Europe
Western Europe

England
France

1
5

Germany

2

Australia

3
3

11%

Europe

Americas

8

Oceania

Australia & NZ
Grand Total

Europe

31%
58%

Oceania

26
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4.5

Graduate Student List
(Participants who attended 2011–12 workshops, excluding Summer Graduate Schools)
(See e-mail attached file)

4.6

Graduate Student Data
(Participants who attended 2011–12 workshops, excluding Summer Graduate Schools)

Workshops
12 Scientific Workshops
Connections for Women in Quantitative Geometry
Introductory Workshop on Quantitative Geometry
Probabilistic Reasoning in Quantitative Geometry
Embedding Problems in Banach Spaces and Group Theory
Quantitative Geometry in Computer Science
Connections for Women: Discrete Lattice Models in Mathematics, Physics, and Computing
Introductory Workshop: Lattice Models and Combinatorics
Percolation and Interacting Systems
Statistical Mechanics and Conformal Invariance
Random Walks and Random Media
Chern Centennial Conference
Hot Topics: Thin Groups and Super-strong Approximation
All 12 Workshops Total

# of
# of Citizens
Graduate & Perm.
Students
Res.

# of

# of
% Female

% Minorities

1

US
Home
Instituti
on
%

3
13
2
2
8
8
13
8
10
8
11
2
88

42.9%
72.2%
16.7%
16.7%
53.3%
44.4%
40.6%
34.8%
38.5%
27.6%
23.9%
25.0%
35.8%

1
2
3
1
2
8
7
3
3
2
8
1
41

14.3%
11.1%
25.0%
8.3%
13.3%
44.4%
21.9%
13.0%
11.5%
6.9%
17.4%
12.5%
16.7%

0 0.0%
0 0.0%
0 0.0%
0 0.0%
1 14.3%
1 12.5%
1 7.7%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
3.7%
3

1 Scientific Activity Directed at Underrepresented Groups in Mathematics
Spring Opportunities
1 Workshop Total

29
29

23
23

79.3%
79.3%

20
20

69.0%
69.0%

15 75.0%
15 75.0%

29 100.0%
29 100.0%

3 Education & Outreach Workshops
Summer Institute for the Professional Development of Middle School Teachers 2011 (Wu Summer Institute)
Critical Issues in Mathematics Education 2012: Teacher education in view of the Common Core
Circle on the Road Spring 2012
All 3 Workshops Total

2
16
10
28

2 100.0%
15 93.8%
7 70.0%
24
85.7%

2 100.0%
11 68.8%
4 40.0%
17
60.7%

1 50.0%
1 8.3%
0 0.0%
2 10.0%

2 100.0%
15
93.8%
8
80.0%
25
89.3%

All 16 Workshops Total
1

303

135

44.6%

78

25.7%

20

16.4%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.
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5
15
8
7
12
11
24
17
18
17
35
5
174

%

7
18
12
12
15
18
32
23
26
29
46
8
246

228

71.4%
83.3%
66.7%
58.3%
80.0%
61.1%
75.0%
73.9%
69.2%
58.6%
76.1%
62.5%
70.7%

75.2%

5. Undergraduate Program (MSRI-UP)
5.1 Description of Undergraduate Program
Please note: MSRI-UP is funded by an independent NSF grant. The report was filed
independently to the NSF in February, thus there is no report attached in Section 12-Appendix.
Research Topic: Enumerative Combinatorics
Date: June 16, 2012 to July 29, 2012
Organizers: Ivelisse Rubio, Duane Cooper, Ricardo Cortez*, Herbert Medina, Suzanne Weekes
The MSRI-UP summer program is designed for undergraduate students who have completed two
years of university-level mathematics courses and would like to conduct research in the
mathematical sciences. Due to funding restrictions, only U.S. citizens and permanent residents
are eligible to apply and the program cannot accept foreign students regardless of funding. The
academic portion of the 2012 program will be led by Dr. Matthias Beck.
General Description
During the summer, each of the 18 student participants:








participated in the mathematics research program under the direction of Dr. Beck
completed a research project done in collaboration with other MSRI-UP students
gave a presentation and write a technical report on his/her research project
attended a series of colloquium talks given by leading researches in their fields
attended workshops aimed at developing skills and techniques needed for research
careers in the mathematical sciences and
learned techniques that will maximize a student's likelihood of admissions to graduate
programs as well as the likelihood of winning fellowships
received a $3100 stipend, lodging, meals and round trip travel to Berkeley, CA.

After the summer, each student:




had an opportunity to attend a national mathematics or science conference where students
will present their research
was part of a network of mentors that will provide continuous advice in the long term as
the student makes progress in his/her studies
was contacted regarding future research opportunities

The main objective of the MSRI-UP is to identify talented students, especially those from
underrepresented groups, who are interested in mathematics and make available to them
meaningful research opportunities, the necessary skills and knowledge to participate in
successful collaborations, and a community of academic peers and mentors who can advise,
encourage and support them through a successful graduate program.
The objective is designed to contribute significantly toward meeting the program goal of
increasing the number of graduate degrees in the mathematical sciences, especially doctorates,
earned by U.S. citizens and permanent residents by cultivating heretofore untapped mathematical
talent within the U.S. Black, Hispanic/Latino and Native American communities.
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During the first two weeks of MSRI-UP, in preparation for their research, students will be
introduced to several topics in enumerative combinatorics, including Möbius functions, partiallyordered sets, polyhedra, lattice-point enumeration, hyperplane arrangements, and various graph
polynomials. During the remainder of the program, the students will work in teams on research
projects. Below we give examples of two research projects.
Project I: Graceful Labellings
A graceful labelling of a graph G=(V,E) is an assignment of the vertices with distinct labels from
1 to |V| such that the absolute values of the differences of labels of adjacent vertices are the
numbers 1 to |E|. A major conjecture in graph theory suggests that every tree has a graceful
labelling. Study a less restrictive problem: namely, given a integer paramenter k, how many
weakly graceful labellings are there of size k? Here a weakly graceful labelling of size k means
that we assign (not necessarily distinct) labels from 1 to k in such a way that the absolute values
of the differences of labels of adjacent vertices are distinct. This problem can be tackled from the
viepoint of inside-out polytopes.
Project II: Ehrhart Series Decompositions for Rational Polytopes
The Ehrhart polynomial of a lattice polytope P (the convex hull of a finite number of points in
Z^d) counts the number of integer lattice points in integer dilates of P. The Ehrhart series is the
generating function of the Ehrhart polynomial (and thus encodes the same information). Ehrhart's
theorem says that if P is a lattice polytope then its Ehrhart series is of the form h(z)/(1-z)^{d+1}
for some polynomial h(z). Alan Stapledon http://arxiv.org/abs/0904.3035 used a decomposition
of h(z) into two palindromic polynomials and proved inequalities for their coefficients, which in
turn implied (known, famous) inequalities on the coefficients of h(z). If P is rational (i.e., a
convex hull of points in Q^d) then its Ehrhart series can be written as h(z)/(1-z^p)^{d+1} for
some p. Find and study a Stapledon-like decomposition of h(z) in this rational case. A first
pointer could be Matthew Fiset and Alexander Kasprzyk's paper [Electronic Journal of
Combinatorics 15(1), 2008, Note 18].
Short Biographies of the 2012 MSRI-UP organizers:
Ivelisse M. Rubio was born and raised in Puerto Rico. She received her B.S. and M.S. in
Mathematics from the University of Puerto Rico-Río Piedras and her Ph.D. in Applied
Mathematics from Cornell University. In 1998, she co-founded the NSF-REU Summer Institute
in Mathematics for Undergraduates (SIMU) at the UPR-Humacao. Ive is currently a Professor in
the Computer Science Department at the UPR-Rio Piedras. Her research interests are finite
fields and applications to error-correcting codes.
Duane Cooper was raised in Atlanta, Georgia, where he remained for college, receiving his BS
in mathematics from Morehouse College and his MS in electrical engineering from Georgia
Tech in 1983. He received the PhD in Applied Mathematics from the University of California,
Berkeley, in 1993. He is an Associate Professor of Mathematics at Morehouse College. It was
during his graduate years that he found his calling in education, the result of a variety of
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experiences teaching elementary, high school, and college students. Thus, he sought and received
a postdoctoral appointment in both the Center for Mathematics Education and the Department of
Mathematics at the University of Maryland, where he served for several years on the faculty
before returning to Morehouse in 2002. His current research interests are in the mathematics of
voting and representation, with particular interests in election procedures that allow for fair
representation. In addition, he has experience and maintains interest in mathematics student and
teacher development.
Ricardo Cortez is a Professor in the Mathematics Department and Director of the Center for
Computational Science at Tulane University in New Orleans. He received BS degrees in
mathematics (1986) and mechanical engineering (1988) from Arizona State University and his
PhD degree in applied mathematics from the University of California, Berkeley in 1995.
Ricardo’s research is in computational fluid dynamics and numerical analysis.
Ricardo serves on the Editorial Board of the American Mathematical Monthly, was co-Chair of
the SIAM annual meeting in 2006, and has co-organized several mathematics conferences in the
USA and abroad. Since 1990, Ricardo has been active in efforts to increase the number of
underrepresented groups in mathematics. He is a member of the Society for Advancement of
Chicanos and Native Americans in Science (SACNAS), where he organizes events for its annual
conference and has organized several Diversity Workshops at the SIAM conferences. Ricardo
has served since 2004 on MSRI’s Human Resources Advisory Committee (HRAC) and became
the HRAC Chair in 2007 and Co-Chair in 2009.
Herbert A. Medina is a Professor of Mathematics at Loyola Marymount University. He
completed his undergraduate studies at UCLA and Ph.D. at UC Berkeley. He is an analyst and
has done work in Hilbert space operators (of a certain type) and some theoretical aspects of
wavelets. He has also dabbled in other elementary math topics. Professor Medina has been
involved in many undergraduate summer programs, including five summers as co-director of an
REU at the University of Puerto Rico-Humacao.
Suzanne Weekes is the Associate Professor and Associate Head of the Department of
Mathematical Sciences at Worcester Polytechnic Institute (WPI) in Massachusetts. She received
her PhD in Mathematics and Scientific Computing from the University of Michigan. At WPI, she
is also the Director of the Center for Industrial Mathematics and Statistics CIMS. Prof. Weekes
has been senior personnel, co-PI, or PI in the NSF-funded REU Program in Industrial
Mathematics and Statistics at WPI for the last 11 years DMS 0097469, DMS 0353816, DMS
0649127, and DMS1004795. In this program, mathematics undergraduates do research on
problems that come straight from the various sectors of industry, and are of direct importance to
the industrial partners and impact research and development at these companies. Her research
interests are in numerical methods for PDES, spatio-temporal composites, fluid flow, and
industrial mathematics and modeling.
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Brief Report
1.
OVERVIEW OF ACTIVITIES 2012–13
1.1 Major Programs and their Associated Workshops
Note: The description of each activity is provided to MSRI by the organizers prior to the
beginning of each activity; therefore, the verbs are in future tense. In the list of
organizers of each activity, an asterisk (*) denotes lead organizer(s).
Program 1: Commutative Algebra
August 20, 2012 to May 24, 2013
Organized by David Eisenbud* (University of California, Berkeley), Srikanth Iyengar
(University of Nebraska), Ezra Miller (Duke University), Anurag Singh (University of
Utah), and Karen Smith (University of Michigan)
Commutative algebra was born in the 19th century from algebraic geometry, invariant
theory, and number theory. Today it is a mature field with activity on many fronts.
The year-long program will highlight exciting recent developments in core areas such as
free resolutions, homological and representation theoretic aspects, Rees algebras and
integral closure, tight closure and singularities, and birational geometry. In addition, it
will feature the important links to other areas such as algebraic topology, combinatorics,
mathematical physics, noncommutative geometry, representation theory, singularity
theory, and statistics. The program will reflect the wealth of interconnections suggested
by these fields, and will introduce young researchers to these diverse areas.
New connections will be fostered through collaboration with the concurrent MSRI
programs in Cluster Algebras (Fall 2012) and Noncommutative Algebraic Geometry and
Representation Theory (Spring 2013).
Workshops associated with the Commutative Algebra Program:
Workshop 1: Connections For Women: Joint Workshop on Commutative Algebra
and Cluster Algebras
August 22, 2012 to August 24, 2012
Organized by Claudia Polini (University of Notre Dame), Idun Reiten (Norwegian
University of Science and Technology), Karen Smith (University of Michigan), and
Lauren Williams* (University of California, Berkeley)
This workshop will present basic notions from Commutative Algebra and Cluster
Algebras, with a particular focus on providing background material. Additionally, the
workshop aims to encourage and facilitate the exchange of ideas between researchers in
Commutative Algebra and researchers in Cluster Algebras.
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Workshop 2: Joint Introductory Workshop: Cluster Algebras and Commutative
Algebra
August 27, 2012 to September 7, 2012
Organized by David Eisenbud* (University of California, Berkeley), Bernhard Keller
(Universit´e Paris VII, France), Karen Smith (University of Michigan), and Alexander
Vainshtein* (University of Haifa, Israel)
This workshop will take place at the opening of the MSRI special programs on
Commutative Algebra and on Cluster Algebras. It will feature lecture series at different
levels, to appeal to a wide variety of participants. There will be minicourses on the basics
of cluster algebras, and others developing particular aspects of cluster algebras and
commutative algebra.
Workshop 3: Combinatorial Commutative Algebra and Applications
December 3, 2012 to December 7, 2012
Organized by Winfried Bruns (Universität Osnabrück), Alicia Dickenstein (University of
Buenos Aires, Argentina), Takayuki Hibi (Osaka University), Allen Knutson* (Cornell
University), and Bernd Sturmfels (University of California, Berkeley)
This workshop on Combinatorial Commutative Algebra aims to bring together
researchers studying toric algebra and degenerations, simplicial objects such as monomial
ideals and Stanley-Reisner rings, and their connections to tropical geometry, algebraic
statistics, Hilbert schemes, D-modules, and hypergeometric functions.
Workshop 4: Representation Theory, Homological Algebra, and Free Resolutions
February 11, 2013 to February 15, 2013
Organized by Luchezar Avramov (University of Nebraska), David Eisenbud (University
of California, Berkeley), and Irena Peeva* (Cornell University))
Workshop 5: The Commutative Algebra of Singularities in Birational Geometry:
Multiplier Ideals, Jets, Valuations, and Positive Characteristic Methods
May 6, 2013 to May 10, 2013
Organized by Craig Huneke* (Kansas University), Yujiro Kawamata (University of
Tokyo), Mircea Mustata (University of Michigan), Karen Smith (University of Michigan),
and Kei-ichi Watanabe (Nihon University)
The workshop will examine the interplay between measures of singularities coming both
from characteristic p methods of commutative algebra, and invariants of singularities
coming from birational algebraic geometry. There is a long history of this interaction
which arises via the "reduction to characteristic p" procedure. It is only in the last few
years, however, that very concrete objects from both areas, namely generalized test ideals
from commutative algebra and multiplier ideals from birational geometry, have been
shown to be intimately connected. This workshop will explore this connection, as well as
other topics used to study singularities such as jets schemes and valuations.
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Program 2: Cluster Algebras
August 20, 2012 to December 21, 2012
Organized by Sergey Fomin (University of Michigan), Bernhard Keller (Université Paris
Diderot - Paris 7, France), Bernard Leclerc (Université de Caen Basse-Normandie,
France), Alexander Vainshtein* (University of Haifa, Israel), and Lauren Williams
(University of California, Berkeley)
Cluster algebras were conceived in the Spring of 2000 as a tool for studying dual
canonical bases and total positivity in semisimple Lie groups. They are constructively
defined commutative algebras with a distinguished set of generators (cluster variables)
grouped into overlapping subsets (clusters) of fixed cardinality. Both the generators and
the relations among them are not given from the outset, but are produced by an iterative
process of successive mutations. Although this procedure appears counter-intuitive at
first, it turns out to encode a surprisingly widespread range of phenomena, which might
explain the explosive development of the subject in recent years.
Cluster algebras provide a unifying algebraic/combinatorial framework for a wide variety
of phenomena in settings as diverse as quiver representations, Teichmueller theory,
invariant theory, tropical calculus, Poisson geometry, Lie theory, and polyhedral
combinatorics.
Workshops associated with the Cluster Algebras Program:
Workshop 1: Connections For Women: Joint Workshop on Commutative Algebra
and Cluster Algebras
August 22, 2012 to August 24, 2012
Organized by Claudia Polini (University of Notre Dame), Idun Reiten (Norwegian
University of Science and Technology), Karen Smith (University of Michigan), and
Lauren Williams* (University of California, Berkeley)
This workshop will present basic notions from Commutative Algebra and Cluster
Algebras, with a particular focus on providing background material. Additionally, the
workshop aims to encourage and facilitate the exchange of ideas between researchers in
Commutative Algebra and researchers in Cluster Algebras.
Workshop 2: Joint Introductory Workshop: Cluster Algebras and Commutative
Algebra
August 27, 2012 to September 7, 2012
Organized by David Eisenbud* (University of California, Berkeley), Bernhard Keller
(Universit´e Paris VII, France), Karen Smith (University of Michigan), and Alexander
Vainshtein* (University of Haifa, Israel)
This workshop will take place at the opening of the MSRI special programs on
Commutative Algebra and on Cluster Algebras. It will feature lecture series at different
levels, to appeal to a wide variety of participants. There will be minicourses on the basics
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of cluster algebras, and others developing particular aspects of cluster algebras and
commutative algebra.
Workshop 3: Cluster Algebras in Combinatorics, Algebra, and Geometry
October 29, 2012 to November 2, 2012
Organized by Claire Amiot (Université de Strasbourg), Sergey Fomin (University of
Michigan), Bernard Leclerc (Université de Caen), and Andrei Zelevinsky* (Northeastern
University)
Cluster algebras provide a unifying algebraic/combinatorial framework for a wide variety
of phenomena in settings as diverse as quiver representations, Teichmuller theory,
Poisson geometry, Lie theory, discrete integrable systems, and polyhedral combinatorics.
The workshop aims at presenting a broad view of the state-of-the-art understanding of the
role of cluster algebras in all these areas, and their interactions with each other.
Program 3: Noncommutative Algebraic Geometry and Representation Theory
January 14, 2013 to May 24, 2013
Organized by Mike Artin (Massachusetts Institute of Technology), Viktor Ginzburg
(University of Chicago), Catharina Stroppel (Universität Bonn , Germany), Toby
Stafford* (University of Manchester, United Kingdom), Michel Van den Bergh
(Universiteit Hasselt, Belgium), and Efim Zelmanov (University of California, San
Diego)
Over the last few decades noncommutative algebraic geometry (in its many forms) has
become increasingly important, both within noncommutative algebra/representation
theory, as well as having significant applications to algebraic geometry and other
neighbouring areas. The goal of this program is to explore and expand upon these
subjects and their interactions. Topics of particular interest include noncommutative
projective algebraic geometry, noncommutative resolutions of (commutative or
noncommutative) singularities,Calabi-Yau algebras, deformation theory and Poisson
structures, as well as the interplay of these subjects with the algebras appearing in
representation theory--like enveloping algebras, symplectic reflection algebras and the
many guises of Hecke algebras.
Workshops associated with the Noncommutative Algebraic Geometry and Representation
Theory Program:
Workshop 1: Connections for Women: Noncommutative Algebraic Geometry and
Representation Theory
January 24, 2013 to January 25, 2013
Organized by Georgia Benkart (University of Wisconsin), Ellen Kirkman* (Wake Forest
University), and Susan Sierra (Princeton University & University of Edinburgh)
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The Connections for Women workshop associated to the MSRI program in
noncommutative algebraic geometry and representation theory is intended to bring
together women who are working in these areas in all stages of their careers.
As the first event in the semester, this workshop will feature a "tapas menu" of current
research and open questions: light but intriguing tastes, designed to encourage further
exploration and interest. Talks will be aimed at a fairly general audience and will cover
diverse topics within the theme of the program. In addition, there will be a poster session
for graduate students and recent PhD recipients and a panel discussion on career issues,
as well as free time for informal discussion.
Workshop 2: Introductory Workshop: Noncommutative Algebraic Geometry and
Representation Theory
January 28, 2013 to February 1, 2013
Organized by Michael Artin (Massachusetts Institute of Technology - MIT), Michel Van
den Bergh* (Vrije Universiteit Brussel), and Toby Stafford (University of Manchester)
This workshop will provide several short lecture series consisting two or three lectures
each to introduce postdocs, graduate students and non-experts to some of the major
themes of the conference. While the precise topics may change to reflect developments in
the area, it is likely that we will run mini-series in the following subjects:
Noncommutative algebraic geometry; D-Module Theory; Derived Categories;
Noncommutative Resolutions of Singularities; Deformation-Quantization; Symplectic
Reflection Algebras; Growth Functions of Infinite Dimensional Algebras.
Workshop 3: Interactions between Noncommutative Algebra, Representation
Theory, and Algebraic Geometry
April 8, 2013 to April 12, 2013
Organized by Victor Ginzburg (University of Chicago), Iain Gordon (University of
Edinburgh, UK), Markus Reineke (Bergische Universität Wuppertal, Germany),
Catharina Stroppel* (University of Bonn, Germany), and James Zhang (University of
Washington)
In recent years there have been increasing interactions between noncommutative
algebra/representation theory on the one hand and algebraic geometry on the other. This
workshop would aim to examine these interactions and, as importantly, to encourage the
interactions between the three areas. The precise topics will become more precise nearer
the time, but will certainly include:
Noncommutative algebraic geometry; Noncommutative resolutions of singularities and
Calabi-Yau algebras; Symplectic reflection and related algebras; D-module theory;
Deformation-quantization
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Program 4: Complementary Program
August 20, 2012 to May 24, 2013
MSRI had a small Complementary Program comprised of four researchers, Valerio
Capraro (Université de Neuchâtel), Carolyn Dean (Manchester University), Peter
Selinger (Dalhousie University), and Eric Zaslow (Northwestern University).
1.2 Scientific Activities Directed at Underrepresented Groups in Mathematics
Undergraduate Program: MSRI-UP 2012: Enumerative Combinatorics
In an effort to report all of the activities occurred in one summer at MSRI, we are
including the MSRI-UP 2012 in this Interim Report. This activity was already reported
in the 2011–12 NSF Annual Report. Please refer to the 2011–12 NSF Annual Report
from MSRI for more details of this activity.
Workshop 1: Mathematics Institutes' Modern Math Workshop at SACNAS
Location: Seattle, Washington
October 10, 2012 to October 11, 2012
Organized by NIMBioS and Jeff Brock (ICERM), Ricardo Cortez (Tulane University),
Ruth Crane (ICERM), Suzanne Lenhart (University of Tennessee and NIMBioS), Ivelisse
Rubio (University of Puerto Rico, Computer Science), Kelly Sturner (NIMBioS)
Overview The eight NSF mathematics institutes and NIMBioS are pleased to offer three
concurrent sessions immediately preceding the SACNAS annual meeting – one for
graduate students and recent PhDs, and two for undergraduate students – to invigorate the
research careers of minority mathematicians and mathematics faculty at minority-serving
institutions. The "Modern Math Workshop" is one of the workshops in the Mathematical
Sciences Collaborative Diversity Initiative. See the full schedule here. This workshop
will highlight presentations on topics drawn from the institutes' upcoming programs, a
keynote speaker, and an informative panel presentation on the 2013-14 programs and
workshops. The two undergraduate sessions (applicants will choose one) are appropriate
for students of any major interested in learning how mathematics contributes to our
understanding of various scientific topics. Activities will include lectures and group
work.
All sessions will begin with lunch on Wed. Oct. 10 and include an evening reception. The
sessions will continue on Thursday morning and will end at 12:30 pm prior to the
SACNAS conference lunch. All participants will come together for a keynote lecture and
panel discussion.
Modern Math Workshop: The workshop features presentations by eight speakers, one
on behalf of each institute. Speakers are typically chosen from among the organizers of
upcoming programs at those institutes and will give an accessible presentation on
exciting and current research topics associated with the upcoming institute programs. In
addition there will be an informational panel of institute representatives, which will
describe upcoming programs and other opportunities offered by the institutes and how to
participate in them. Also, representatives from sponsoring agencies will present.
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Undergraduate Minicourses in Mathematics: Two minicourses for an undergraduate
audience will be offered during the Modern Math Workshop. Undergraduate applicants
will choose one.




Mini-Course 1: Sage software workshop. Dr. William Stein, professor of
mathematics at the University of Washington, Seattle, started Sage in 2005 and
continues to direct this project. Sage is a freely available and freely modifiable
mathematics software. Sage has become a very popular alternative to expensive
commercial software such as Magma, Maple, Matlab and Mathematica. Students
and faculty can plot and perform all sorts of calculations from calculus to number
theory.
Mini-Course 2: Inferring gene regulatory networks: an algebraic geometry systems biology connection, presented by Dr. Brandilyn Stigler, professor of
mathematics at Southern Methodist University, Dallas, TX. Gene regulatory
networks are ubiquitous in molecular systems biology and contribute to the
control of major biological processes including metabolism and development.
Given the abundance of gene data sets, the ability to reconstruct the regulatory
network underlying the data has become one of the prime objectives in systems
biology research. We will introduce various methods for inferring the structure of
gene regulatory networks. These methods use techniques from algebraic geometry
to build models of polynomial dynamical systems, which provide a rich backdrop
within which to perform network analyses. We will demonstrate the use of the
methods with a Macaulay 2 based web application.

Keynote Speaker: Mariel Vazquez, Associate Professor of Mathematics, San Francisco
State University
Workshop 2: Blackwell-Tapia Conference 2012
Location: ICERM
November 9, 2012 to November 10, 2012
Organized by ICERM and Alejandro Aceves (Southern Methodist University), Edray
Goins (Purdue University), Trachette Jackson (University of Michigan), Juan Meza
(University of California at Merced), Jill Pipher (ICERM), Bjorn Sandstede (ICERM)
This is the seventh in a series of biennial conferences honoring David Blackwell and
Richard Tapia, two seminal figures who inspired a generation of African-American,
Native American and Latino/Latina students to pursue careers in mathematics. Carrying
forward their work, this one and a half day conference will





Recognize and showcase mathematical excellence by minority researchers
Recognize and disseminate successful efforts to address under-representation
Inform students and mathematicians about career opportunities in mathematics,
especially outside academia
Provide networking opportunities for mathematical researchers at all points in
the higher education/career trajectory
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The conference includes a mix of activities including scientific talks, poster
presentations, panel discussions, ample opportunities for discussion and interaction, and
the awarding of the 2012 Blackwell-Tapia Prize.
This event is supported in part by a grant from the Alfred P. Sloan Foundation.
1.3 Summer Graduate Schools 2012
SGS 1: Noncommutative Algebraic Geometry
June 18, 2012 to June 29, 2012
Organized by Dan Rogalski* (University of California, San Diego), Travis Schedler
(Massachusetts Institute of Technology), and Michael Wemyss (The University of
Edinburgh, United Kingdom)
This workshop will introduce some of the major themes of the MSRI program
"Interactions between Noncommutative Algebra, Representation Theory, and Algebraic
Geometry" to be held in the spring of 2013. There will be four mini-courses on the topics
of noncommutative projective geometry, deformation theory, noncommutative
resolutions of singularities, and symplectic reflection algebras. As well as providing
theoretical background, the workshop will aim to equip participants with some intuition
for the many open problems in this area through worked examples and experimental
computer calculations.
SGS 2: Mathematical General Relativity
July 9, 2012 to July 20, 2012
Organized by Justin Corvino* (Lafayette College) and Pengzi Miao (University of
Miami)
Mathematical general relativity is the study of mathematical problems related to
Einstein's theory of gravitation. There are interesting connections between the physical
theory and problems in differential geometry and partial differential equations.
The purpose of the workshop is to introduce graduate students to some fundamental
aspects of mathematical general relativity, with particular emphasis on the geometry of
the Einstein constraint equations and the Positive Mass Theorem. These topics will
comprise a component of the upcoming semester program at MSRI in Fall 2013.
There will be mini-courses, as well as several research lectures. Students are expected to
have had courses in graduate real analysis and Riemannian geometry, while a course in
graduate-level partial differential equations is recommended.
SGS 3: Model Theory
July 23, 2012 to August 3, 2012
Organized by David Marker* (University of Illinois, Chicago), Thomas Scanlon
(University of California, Berkeley), and Carol Wood (Wesleyan University)
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The workshop will consist of two minicourses, together with a selection of topical
lectures.
In the model theory course, o-minimality, and specifically the concrete example of the
semi-algebraic sets of real numbers will provide the setting in which we introduce
various fundamental results from model theory.
The algebraic dynamics course will allow the introduction of concepts and proof
techniques from number theory and algebraic geometryin the context of applications
involving model theory.
Toward the end of the workshop, the two minicourses will converge on the Pila-Wilkie
theorem concerning points on analytic varieties, a result crucial in recent applications of
o-minimality to diophantine geometry.
SGS 4: Seminaire de Mathematiques Superieures 2012: Probabilistic Combinatorics
Location: Montreal, Canada
June 25, 2012 to July 6, 2012
Organized by Louigi Addario-Berry* (McGill University), Luc Devroye (McGill
University), and Bruce Reed (McGill University)
One of the cornerstones of the probabilistic approach to solving combinatorial problems
is the following guiding principle: information about global structure can be obtained
through local analysis. This principle is ubiquitous in probabilistic combinatorics. It
arises in problems ranging from graph colouring, to Markov chain mixing times, to
Szemerédi's regularity lemma and its applications, to the theory of influences. The 2012
Séminaire de Mathématiques Supérieures brings together experts in probabilistic
combinatorics from around the world, to explain cutting edge research which in one way
or another exhibits this principle.
SGS 5: IAS/PCMI Summer 2012: Geometric Group Theory
Location: Park City, Utah
July 1, 2012 to July 21, 2012
Organized by Mladen Bestvina (University of Utah), Michah Sageev (Technion – Israel
Institute of Technology), and Karen Vogtmann (Cornell University)
This workshop takes place at the Institute for Advanced Study – Park City Mathematics
Institute and is reported independently by the organizers.
The Graduate Summer School bridges the gap between a general graduate education in
mathematics and the specific preparation necessary to do research on problems of current
interest. In general, these students will have completed their first year, and in some cases,
may already be working on a thesis. While a majority of the participants will be graduate
students, some postdoctoral scholars and researchers may also be interested in attending.
We strongly recommend that graduate students have already had the equivalent of
rigorous first year graduate-level courses in topology, algebra and analysis.
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The main activity of the Graduate Summer School will be a set of intensive short lectures
offered by leaders in the field, designed to introduce students to exciting, current research
in mathematics. These lectures will not duplicate standard courses available elsewhere.
Each course will consist of lectures with problem sessions. Course assistants will be
available for each lecture series. The participants of the Graduate Summer School meet
three times each day for lectures, with one or two problem sessions scheduled each day as
well.
1.4 Other Scientific Workshops
Workshop 1: Pacific Rim Mathematical Association (PRIMA) Congress 2013
Location: Shanghai Jiao Tong University, China
June 24, 2013 to June 28, 2013
Organized by Alejandro Adem (University of British Columbia, Canada), Federico
Ardila (San Francisco State University, USA), Marston Conder (University of Auckland,
New Zealand), David Eisenbud (UC Berkeley, USA), Yasha Eliashberg (Stanford
University, USA), Nassif Ghoussoub (University of British Columbia, Canada), Tony
Guttmann (University of Melbourne, Australia), Le Minh Ha (Vietnam National
University, Vietnam), Shi Jin (Shanghai Jiao Tong University and University of
Wisconsin-Madison, China/USA), Alejandro Jofre (Universidad de Chile, Chile), Yujiro
Kawamata (University of Tokyo, Japan), JongHae Keum (Korea Institute for Advanced
Study, Korea), Doug Lind (University of Washington, USA), Kyewon Koh Park (Ajou
University, Korea), Shige Peng (Shandong University, China), Jose Seade (Universidad
Nacional Autónoma de México, México), Gang Tian (Princeton University and Peking
University, USA/China), and Tatiana Toro (University of Washington, USA)
The Second Pacific Rim Mathematical Association (PRIMA) Congress will be held at
Shanghai Jiao Tong University in China, on June 24-28, 2013.
PRIMA is an association of mathematical sciences institutes, departments and societies
from around the Pacific Rim, established in 2005 with the aim of promoting and
facilitating the development of the mathematical sciences throughout the Pacific Rim
region.
Workshop 2: Bay Area Differential Geometry Seminar (BADGS) 2012–13
Location: Berkeley, Santa Cruz and Stanford, California
June 2, 2012, October 6, 2012 and March 9, 2013
Organized by David Bao (San Francisco State University), Robert Bryant (Mathematical
Sciences Research Institute), Joel Hass (University of California, Davis), David
Hoffman* (Stanford University), Rafe Mazzeo (Stanford University), and Richard
Montgomery (University of California, Santa Cruz)
The Bay Area Differential Geometry Seminar meets three times per year and is a one-day
seminar on recent developments in differential geometry and geometric analysis, broadly
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interpreted. Typically, it runs from mid-morning until late afternoon with three to four
speakers. Lunch will be available at MSRI (participants will be asked to make a donation
to help defray their lunch expenses), and the final talk will be followed by dinner.
Workshop 3: Hot Topics: Surface subgroups and cube complexes
March 18, 2013 to March 22, 2013
Organized by Ian Agol* (University of California, Berkeley), Danny Calegari (University
of Chicago), Ursula Hamenstädt (University Bonn), Vlad Markovic (California Institute
of Technology)
Recently there has been substantial progress in our understanding of the related questions
of which hyperbolic groups are cubulated on the one hand, and which contain a surface
subgroup on the other. The most spectacular combination of these two ideas has been in
3-manifold topology, which has seen the resolution of many long-standing conjectures. In
turn, the resolution of these conjectures has led to a new point of view in geometric group
theory, and the introduction of powerful new tools and structures. The goal of this
conference will be to explore the further potential of these new tools and perspectives,
and to encourage communication between researchers working in various related fields.
1.5 Education & Outreach Workshops
Workshop 1: Bay Area Circle for Teachers (BACT) Summer 2012
June 18, 2012 to June 22, 2012
Organized by Sage Moore and BACT Director
The core of the summer workshop will consist of the morning and afternoon sessions
held from Monday through Friday. This time will be devoted to discovery, problem
solving, and interactive learning. During the earlier part of the week teachers will gain
experience with a variety of problem solving techniques such as symmetry, mathematical
patterns, and parity. Subsequent sessions will focus on particular topics such as geometry,
sequences, counting, and number theory. Traditionally relegated to the high school
curriculum or beyond, these topics actually provide a natural starting point for exploring
and appreciating interesting mathematics at the middle school level. All the sessions will
be led by exceptional educators and mathematicians from the San Francisco Bay area.
We are grateful to the Firedoll, Simons and Bechtel Foundations as well as MSRI for
supporting our summer instructors.
A major theme throughout the week will be finding creative answers to the question of
how to incorporate a problem-solving approach to math education into the existing
curriculum. To this end leaders will supply participants with handouts or short modules
based on the material covered during their sessions. They will also work with teachers to
share ideas for enlivening any math class and to develop lesson plans. Focused
discussions will be held regularly to determine what obstacles exist to incorporating this
style of teaching into the present curriculum, what resources would be most helpful to
teachers, and other related topics.
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Workshop 2: Bay Area Circle for Teachers (BACT) Winter 2013
January 26, 2013
Organized by Sage Moore and BACT Director
The aim of the Circle for Teachers is to equip educators with an effective problemsolving approach to teaching mathematics. This style of learning is based on the math
circle environment that has proven to be successful for students around the world. The
program will immerse a group of interested middle and high school math teachers in
engaging mathematics and expose them to a dynamic style of classroom presentation.
Participants will come away with a variety of resources, lesson modules, and a renewed
sense of appreciation for the fascinating world of mathematics. Teacher will also be
eligible for contnuing education credit, professional development units or college course
credits. A major theme throughout the program will be creatively answering the question
of how to incorporate a problem-solving approach to math education into the existing
curriculum. To this end, leaders will supply participants with handouts or short modules
based on the material covered during their sessions. They will also work with teachers to
share ideas for enlivening any math class and to develop lesson plans. Focused
discussions will be held regularly to determine what obstacles exist to incorporating this
style of teaching into the present curriculum, what resources would be most helpful to
teachers, and other related topics.
For more information, please visit the Bay Area Circle for Teachers Winter Workshop
2013 page at: http://bact.mathcircles.org/winter_2013
Workshop 3: Mathematics Professional Development Institute 2012 (Wu Summer
Institute)
July 9, 2012 to July 27, 2012
Organized by Hung-Hsi Wu (University of California, Berkeley)
This is a three-week institute on the mathematics of grades 6-8 in direct response to the
recent adoption of the Common Core Mathematics Standards (CCMS) by California.
Workshop 4: UC Berkeley Julia Robinson Mathematics Festival
January 27, 2013
The UC Berkeley Julia Robinson Mathematics Festival will be held in the Chevron
Auditorium of the International House from 8:30 - 11:30 am.
Workshop 5: Circle on the Road Spring 2013
Location: University of Puerto Rico, Mayaguez
March 8, 2013 to March 10, 2013
Organized by Amanda Serenevy (Riverbend Community Math Center), Dave Auckly
(Kansas State University), Jonathan Farley (Research Institute for Mathematics), Hector
Rosario (University of Puerto Rico, Mayaguez), Mark Saul (John Templeton
Foundation), Diana White (University of Colorado Denver)
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This workshop will bring together new and experienced leaders of math circles for
students and teachers. We welcome anyone who is interested in learning more about math
circles, especially teachers. Workshop activities will include discussions, presentations,
and a mathematics festival.
Participants will begin collaborating before the workshop to develop sample math circle
sessions that they will present during the festival. These activities will be collaboratively
evaluated and refined during the workshop.
Workshop 6: Critical Issues in Mathematics Education 2013: Assessment of
Mathematcial Proficiencies in the Age of the Common Core
April 3, 2013 to April 5, 2013
Organized by Mark Thames* (University of Michigan), Kristin Umland* (University of
New Mexico), Noah Heller (Math for America) and Alan Schoenfeld (University of
California, Berkeley)
This workshop will explore the fundamental problems of trying to assess students'
mathematical proficiency, seeking to take a more comprehensive perspective on what it is
to learn, know, and use mathematics. The advent of the Common Core State Standards
both increases the demand and broadens the conception of what it is to be mathematically
skillful, and opens new opportunities and challenges to improving our ability to assess
what students understand and can do.
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2. 2012-13 PROGRAM AND WORKSHOP PARTICIPANT SUMMARY
Time

Activity Type

Whole Year 2012-13

Scientific Program

08/22/12 to 08/24/12

Programmatic Workshop

08/27/12 to 09/07/12

Programmatic Workshop

12/03/12 to 12/07/12

Programmatic Workshop

02/11/13 to 02/15/13

Programmatic Workshop

05/06/13 to 05/10/13

Programmatic Workshop

Fall 2012

Scientific Program

08/22/12 to 08/24/12

Programmatic Workshop

08/27/12 to 09/07/12

Programmatic Workshop

10/29/12 to 11/02/12

Programmatic Workshop

Activity Title

Commutative Algebra
Joint Connections for Women: Cluster
Algebras and Communtative Algebra
Joint Introductory Workshop: Cluster
Algebras and Communtative Algebra
Combinatorial Commutative Algebra and
Applications
Representation Theory, Homological
Algebra, and Free Resolutions
Multiplier Ideals, Jets, Valuations, and
Positive Characteristic Methods

Cluster Algebras
Joint Connections for Women: Cluster
Algebras and Communtative Algebra
Joint Introductory Workshop: Cluster
Algebras and Communtative Algebra
Cluster Algebras in Combinatorics, Algebra,
and Geometry

No. of Participants

111

MSRI Postdocs

PD/RMs

Christine Berkesch (NSA),
Emilie Dufresne, Alexander
Fink, Daniel Hernandez, Manoj
Neelakandhan Kummini,
Jason McCullough, Daniel
Murfet, Claudiu Raicu, Steven
Eleanor Faber, Florian Geiss,
Sam, Gregory Stevenson,
Matteo Varbaro, Emily Witt, Yi Thomas Kahle, Paolo Mantero,
Alexandra Seceleanu
Zhang, Wenliang Zhang

104
150
125
168
125

48

Bruce Fontaine, Max Glick
(NSA), Pierre-Guy Plamondon,
Fan Qin, Dylan Rupel, Sarah
Scherotzke, Kaisa Taipale

N/A

104
150
90
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Time

Activity Type

Activity Title

No. of Participants

MSRI Postdocs

PD/RMs

74

Kenneth Chan, Maria
Chlouveraki, Andrew Morrison,
Jeremy Pecharich, Alice
Rizzardo, Ian Shipman (NSF),
Theodore Stadnik Jr., AdamChristiaan van Roosmalen,
Chelsea Walton (NSF),
Alexander Young (NSF)

Michael Ehrig

Spring 2013

Scientific Program

01/24/13 to 01/25/13

Programmatic Workshop

01/28/13 to 02/01/13

Programmatic Workshop

04/08/13 to 04/12/13

Programmatic Workshop

Noncommutative Algebraic Geometry and
Representation Theory
Connections for Women: Noncommutative
Algebraic Geometry and Representation
Theory
Introductory Workshop: Noncommutative
Algebraic Geometry and Representation
Theory
Interactions between Noncommutative
Algebra, Representation Theory, and
Algebraic Geometry

Whole Year 2012-13

Scientific Program

Complementary Program 2012-13

4

MSRI-UP 2012: Enumerative Combinatorics

18

Modern Math Workshop (SACNAS)

off site

Blackwell-Tapia Conference

off site

11/09/12 to 11/10/12

Scientific Activities Directed at
Underrepresented Groups in
Mathematics
Scientific Activities Directed at
Underrepresented Groups in
Mathematics
Scientific Activities Directed at
Underrepresented Groups in
Mathematics

06/18/12 to 06/29/12
07/09/12 to 07/20/12
07/23/12 to 08/03/12

Summer Graduate School (2012)
Summer Graduate School (2012)
Summer Graduate School (2012)

06/25/12 to 07/06/12

Summer Graduate School (2012)

07/01/12 to 07/21/12

Summer Graduate School (2012)

06/16/12 to 07/29/12
10/10/12 to 10/11/2012

Noncommutative Algebraic Geometry
(MSRI)
Mathematical General Relativity (MSRI)
Model Theory (MSRI)
Seminaire de Mathematiques Superieures
2012: Probabilistic Combinatorics
IAS/PCMI Summer 2012: Geometric Group
Theory

74
118
124

53
45
40
18
17
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Time

Activity Type

06/24/13 to 06/28/13

Other Scientific Workshop

03/18/13 to 03/22/13

Other Scientific Workshop

6/2/2012

Other Scientific Workshop

10/6/2012

Other Scientific Workshop

3/9/2013

Other Scientific Workshop

06/18/12 to 06/22/12
1/26/2013

Education & Outreach Workshop
Education & Outreach Workshop

07/09/12 to 07/27/12

Education & Outreach Workshop

1/27/2013
03/08/13 to 03/10/13

Education & Outreach Workshop
Education & Outreach Workshop

04/03/13 to 04/05/13

Education & Outreach Workshop

Activity Title
Pacific Rim Mathematical Association
(PRIMA) Congress 2013
Hot Topics: Surface subgroups and cube
complexes
Bay Area Differential Geometry Seminar
(BADGS) Summer 2012
Bay Area Differential Geometry Seminar
(BADGS) Fall 2012
Bay Area Differential Geometry Seminar
(BADGS) Spring 2013

No. of Participants

Bay Area Circle for Teachers Summer 2012
Bay Area Circle for Teachers Winter 2013
Mathematics Professional Development
Institute 2012 (Wu Summer Institute)
UC Berkeley Julia Robinson Mathematics
Festival
Circle on the Road Spring 2013
Critical Issues in Mathematics Education
2013: Assessment of Mathematical
Proficiencies in the Age of the Common
Core

off site
off site

MSRI Postdocs

PD/RMs

55
62
off site
off site
off site

28
off site
49

150

100

7. Appendix – Final Reports
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Quantitative Geometry
August 15, 2011 to December 16, 2011
MSRI, Berkeley, CA, USA

Organizers:
Keith Ball (University College London, United Kingdom)
Emmanuel Breuillard (Université Paris-Sud 11, France)
Jeff Cheeger (New York University, Courant Institute)
Marianna Csornyei (University College London, United Kingdom)
Mikhail Gromov (Courant Institute and Institut des Hautes Études Scientifiques, France)
Bruce Kleiner (New York University, Courant Institute)
Vincent Lafforgue (Université Pierre et Marie Curie, France)
Manor Mendel (The Open University of Israel)
Assaf Naor* (New York University, Courant Institute)
Yuval Peres (Microsoft Research Laboratories)
Terence Tao (University of California, Los Angeles)
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Quantitative Geometry
Keith Ball

1

Introduction

The Quantitative Geometry program was devoted to the investigation of geometric
questions in which quantitative or asymptotic considerations are intrinsic to the
formulation of the problems being studied. Such questions arise naturally in a wide
range of mathematical disciplines, with significant relevance both to the internal
development of the respective fields and to applications in areas such as theoretical
computer science.
Examples of areas covered by the program were: geometric group theory, the
theory of Lipschitz functions (for example Lipschitz extension problems and quantitative differentiation), large scale and coarse geometry, embeddings of metric spaces
and their applications to algorithm design, geometric aspects of harmonic analysis
and probability theory, quantitative aspects of linear and non-linear Banach space
theory, quantitative aspects of geometric measure theory and the study of metric
invariants arising from embedding theory and Riemannian geometry.
While the program brought together researchers from a very wide range of mathematical disciplines it was extremely successful in persuading them to talk to one
another and present their work in language that was accessible to all participants.
One of the key elements in this process was the educational seminar in which each
speaker was asked to present an overview of some topic in very elementary language,
focussing on the key ideas rather than the most recent or most elaborate results.
Perhaps the most inspiring feature of the program was the energy of the postdoctoral fellows and their willingness to approach senior colleagues even in areas quite
far from their own and engage them in mathematical conversations. The organizers
would like to take credit for having created an environment in which the young
people felt confident enough to do this but it is probably truer to say that the pro1
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gram was rather fortunate to have appointed some very talented and determined
postdocs.

2

Research developments

The program members were very productive, listing around 120 articles completed
or begun during the program. There were several striking developments.
Emmanuel Breuillard worked on the structure of approximate groups and he,
Ben Green and Terence Tao have produced a major article on the subject. An
approximate subgroup A of a group is a set with the property that if we form all
combinations of pairs of elements from the set then the resulting family is not much
larger than A itself: it can be covered by few translates of A say. The structure of
approximate groups is closely related to the combinatorial issues arising in Szemeredi
type theorems such as the famous result of Green and Tao on the existence of
arbitrarily long arithmetic progressions of primes. Among other things Breuillard,
Green and Tao have established structure theorems for approximate subgroups of
matrix groups. Here is a brief summary of this exciting work in Breuillard’s own
words:
“One of the founding results of Geometric Group Theory is Gromov’s Polynomial
Growth Theorem, which characterizes finitely generated groups with polynomial
growth as virtually nilpotent groups. The joint work with Ben Green and Terry Tao
on approximate groups is an attempt to obtain a quantitative version of Gromov’s
theorem in which one no longer looks at an entire group growing polynomially, but
only at a fixed ball of large radius in a Cayley graph assuming only a polynomial
bound on the size of that ball. We tackle this problem in the slightly more general
context of approximate groups. These are finite subsets of a group that are almost
closed under multiplication in the sense that the set of products can be covered by
only a few left translates of the original set. This notion has its origins in the field of
additive combinatorics, where one of the key theorems is Freiman’s theorem, dating
back to the 60s, which characterizes approximate subgroups of the group of additive
integers as large subsets of multidimensional arithmetic progressions of bounded
dimension. Our main result is a structure theorem similar to Freiman’s but for approximate subgroups of an arbitrary (not necessarily commutative) group. It turns
out that there is a strong analogy between approximate groups and locally com-
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pact (local) groups. Our result and the techniques used in its proof are intimately
related to the solution to Hilbert 5th problem and the proof of the Gleason-YamabeMontgomery-Zippin structure theorem for locally compact groups, which we had to
reformulate and adapt to our setting. There are several applications to geometry,
the most significant being a proof of a conjecture of Gromov on action of discrete
groups on doubling metric spaces (generalized Margulis Lemma), and a new proof
of a recent theorem of Kapovitch and Wilking about fundamental groups of Ricci
almost non-negatively curved manifolds.”
Tobias Colding found a new monotonicity formula for the behaviour of certain
integrals of harmonic functions over level sets on Riemannian manifolds with positive
Ricci curvature. The formula has consequences for the uniqueness of tangent cones
of Einstein metrics. Suppose that u > 0 is harmonic on a pointed neighborhood in
a Riemannian manifold. By analogy with the function |x| on Rn for which |x|2−n is
harmonic, we define b by b2−n = u and a functional A by
Z
1−n
A(r) = r
|∇b|3 .
b=r

The new principle states that A is monotone nonincreasing on a manifold with
positive Ricci curvature. If u is normalized so that it has the same asymptotics near
the pole as the Green’s function |x|2−n on Euclidean space near the origin, then
one can prove the sharp gradient estimate |∇b| ≤ 1 on such manifolds. As in the
Li-Yau gradient estimate for the heat equation, if equality holds at one point on the
manifold, then the manifold is a flat Euclidean space and u is the Green’s function.
The quantity A and its properties were used by Colding and Minicozzi to show
the uniqueness of blow-ups and blow-downs for Einstein metrics: a key question for
understanding the regularity of geometric PDE’s.
Manor Mendel and Assaf Naor (both organizers) proved the following theorem,
called the ultrametric skeleton theorem. For every ε ∈ (0, 1) there exists Cε ∈
(0, ∞) with the following property. If (X, d) is a compact metric space and µ is a
Borel probability measure then there exists a compact subset S ⊆ X and a Borel
probability measure supported on S such that (S, d) embeds into an ultrametric
space with distortion O(1/ε) and
∀(x, r) ∈ X × [0, ∞),

ν(B(x, r)) ≤ (µ(B(x, Cε r))1−ε .

Here B(x, r) = {y ∈ X : d(x, y) ≤ r} is the closed ball of radius r centered at
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x. Recall that an ultrametric space (U, ρ) is a metric space satisfying the strengthened triangle inequality ρ(a, b) ≤ max{ρ(a, c), ρ(b, c)} for all a, b, c ∈ U . Ultrametric
spaces have a simple tree-like structure, and in particular they admit an isometric
embedding into Hilbert space. The subset S produced by the ultrametric skeleton
theorem can be shown to be both “large” and “spread out”, yet it is close to being an
ultrametric. Since ultrametrics embed isometrically into Hilbert space, this implies
the optimal solution of two nonlinear problems related to the classical Dvoretzky
theorem: the finite nonlinear Dvoretzky problem of Bourgain, Figiel and Milman
(1986) and the Hausdorff dimensional nonlinear Dvoretzky problem of Tao (2006).
As such, it has various applications in online algorithms (lower bounds for the kserver problem), data structures (approximate distance oracles), and metric geometry (solution of Urbanski’s problem on Lipschitz cube images of compact spaces
with large Hausdorff dimension). The ultrametric skeleton theorem also yields a
new proof of Talagrand’s majorizing measure theorem.
Chris Connell and Irene Peng (one of the postdocs on the program) worked on
the Rapid Decay (RD) Property for uniform lattices in semisimple Lie groups. For
a locally compact abelian group, the dual group is canonically isomorphic to the
group itself. This is the usual premise of harmonic analysis, for which results and
techniques such as Pontryagin duality have had enormous impact in mathematics
and the physical sciences. It is natural to hope for an extension of this theory to
the setting of a (non-compact) non-abelian topological group. However the lack of
a reasonable topology on its irreducible unitary representations forces one to study
its reduced group C ∗ -algebra. In this setting a crucial question is whether the group
satisfies the (RD) property. This property guarantees that random walks on the
group have low return probability and according to Lafforgues thesis, lattices (of
Lie groups) with RD satisfy the Baum-Connes conjecture. The current status is
that a proof for cocompact lattices of a semisimple Lie group is being checked.

3
3.1

Workshops
Connections for Women in Quantitative Geometry

The workshop featured 4 series of 2 lectures each, with the following lecturers and
titles:
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Almut Burchard Symmetrization in analysis
Marianna Csörnyei Tangents to null sets and sets of positive measure
Ursula Hamenstädt Metric distortion in groups
Eva Kopecká Products of projections
The lectures were made very accessible to a broad audience and were well attended by program participants as well as the female applicants to the specific workshop. The lecture topics covered several of the diverse but interrelated fields represented at the program and exhibited the links between these areas. Most notably,
Burchard pointed out a striking similarity between the choice of symmetrization
direction in her lectures and the choice of projection direction in Kopecká’s.

3.2

Introductory Workshop on Quantitative Geometry

The Quantitative Geometry program was inherently interdisciplinary so it was important for the introductory workshop to include talks by leading experts, serving
as an introduction to the wide variety of problems which depend on quantitative geometric reasoning. We believe that this workshop was a resounding success. World
leading experts in a variety of disciplines made considerable efforts to present clear
introductions to exciting results and research directions. The topics covered in this
workshop included every area mentioned in the introduction with talks by, among
others, Tobias Colding, Shmuel Weinberger, Daniel Kane, Oded Regev, Tatiana
Toro, Alessio Figalli, Van Vu, Bruce Kleiner, Yves Benoist Larry Guth, Stefen
Wenger, Emmanuel Breuillard and Pierre Pansu.

3.3

Probabilistic Reasoning in Quantitative Geometry

The phrase “Probabilistic Reasoning in Quantitative Geometry” refers to the use of
probabilistic techniques to prove geometric theorems that do not a priori have any
probabilistic content. Some of the best known examples are random constructions
of geometric objects (as in Dvoretzky’s theorem, the Johnson-Lindenstrauss lemma,
and the use of random graphs) but probabilistic invariants also have direct uses for
example sums of independent random variables and martingales in the local theory
of Banach spaces or Markov chains in metric geometry. Probabilistic tools have also
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appeared in group theory and are widely used in harmonic analysis. The MSRI workshop devoted to these topics brought together a diverse group of researchers whose
work relies on probabilistic reasoning in a geometric context. Speakers included
Thomas Hytönen, Keith Ball, Russel Lyons, Gideon Schechtman, Gilles Pisier, Almut Burchard, RachelWard, Elchanan Mossel, Balint Virag, Emmanuel Breuillard
and Anders Karlsson.

3.4

Embedding Problems in Banach Spaces and Group Theory

This workshop was devoted to various kinds of embeddings of metric spaces into
Banach spaces, including biLipschitz embeddings, uniform embeddings, and coarse
em- beddings, as well as linear embeddings of infinite dimensional spaces into low
dimensional spaces. These topics are of interest to functional analysts, geometers,
geometric group theorists, and theoretical computer scientists (because of applications to the design of al- gorithms). At this Workshop, there was an emphasis on the
relevance to geometric group theory as well as an exploration into the use of metric differentiation theory to effect embeddings. Speakers included John Roe, Mark
Sapir, Yuval Peres, Mikhail Ostrovskii, Gouliang Yu, Bruce Kleiner, Jeff Cheeger,
Eva Kopecká, Olivier Guédon, Michael Dore, Olga Maleva, Nirina Randrianarivony,
Romain Tessera, Dennis Dreesen and Sean Li.

3.5

Quantitative Geometry in Computer Science

Geometric problems which are inherently quantitative occur in various aspects of
theoretical computer science, including
1. Algorithmic tasks for geometric questions such as clustering and proximity
data structures.
2. Geometric methods in the design of approximation algorithms for combinatorial optimization problems, including the analysis of semidefinite programs
and embedding methods.
3. Geometric questions arising from computational complexity, particularly in
hardness of approximation. These include isoperimetric and Fourier analytic
problems.

6

This workshop aimed to present recent progress in these directions. It included
two series of 3-lecture tutorials:
• Nikhil Srivastava gave a series of talks on a recent breakthrough by Batson,
Spielman, and himself on approximating the spectrum of graphs by sparse
graphs. This new result has already found many applications in Computer
Science as well as in matrix theory, and metric geometry.
• Oded Regev discussed information theoretic techniques in Geometry, culminating in a recent (relatively) simple unified proof of theorems of BrinkmanCharikar and Andoni-Charikar-Neiman-Nguyen concerning the non-existence
of dimension reduction in `1 .
Besides the tutorials, there were individual lectures by among others Mihai Patrascu, Shubhangi Saraf, Ryan ODonnell, Jonathan Kelner, James Lee, Santosh
Vempala and Ken Clarkson.

4

Organizational structure

In addition to the 4 workshops the program ran several seminars each week: a program seminar, the postdoc seminar, the graduate student seminar as well as an occasional educational seminar. There were around 50 talks in all duringthe program.
Each of the postdoctoral fellows spoke at the postdoc seminar: the standard being
extremely high. The educational seminar was intended to provide program members
with elementary introductions to topics outside their expertise and thereby take advantage of the varied backgrounds of the participants. The talks were by Gideon
Schechtman, Keith Ball, Adam Klivans and Ursula Hamenstädt.

5

Postdoctoral fellows

The quality of postdoctoral fellows on the program was excellent and they came
from a variety of backgrounds: harmonic analysis, geometric group theory, topology,
computer science, random walks on groups and Banach space theory. The wide
variety of disciplines represented on the program made possible a particular approach
to mentoring. The organizers deliberately chose mentors in such a way that although
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each postdoc would be close enough in topic to be able to talk easily with his/her
mentor, each would nevertheless be exposed to a somewhat different influence from
that of his/her PhD supervisor. For example, Srivastava, who works in computer
science was mentored by Schechtman who came originally from Banach space theory.
Nowak whose PhD was in metric groups was mentored by Weinberger. In each case
the postdoc made a point of remarking how useful this new viewpoint was.
The postdocs took a very active part in the program: almost all attended lunch
every day and were keen to talk to many different senior participants. Between
them they wrote an average of one article per person during their stay at MSRI but
several expect to complete further projects that developed at the Institute.

6

Graduate student mentoring and activities

There were 10 graduate students attending the program. In each case their supervisors were present for the entire period so there were no difficulties about mentoring.
More importantly several of the students actively approached other senior members
of the program to discuss problems with them. They all gave positive responses
concerning what they gained from attending the program.

7

Diversity

Roughly 20% of the members participating in the program were female but the
proportion among the postdoctoral fellows was higher: around 28%. The progam
also included two Hispanic members and one African-American.

8

Outreach

Six program members gave one or more classes at the Berkeley Math Circle for
high school (and in some cases younger) pupils. W. Meyerson and Z. Wang gave
preparation classes for maths competitions, A. Abrams spoke on geometric series, S.
Weinberger on walks on graphs, K. Ball on Euler’s series and J. Nelson on efficient
ways to multiply on a computer.

8

9

Nugget

The most important feature of the program is that it brought together researchers
in widely different fields with a common theme. In particular, the program was
attended by computer scientists working on the theory of algorithms and by mathematicians studying geometric structures. The point here is that data sets arising
in computer science frequently come equipped with a geometric structure which is
very complicated. If one wants to examine the data set it is necessary to understand
this geometry. One way to do this is to embed the data in some very simple and
well understood geometry such as the geometry of our usual 3-dimensional space.
Such embeddings are often only approximate but they nevertheless give us a tool
to locate interesting features of the data. A perfect example of this is the work of
Mendel and Naor carried out during the program, which showed that given any metric geometry (any geometry in which we can measure length) it is possible to find a
large part of the data which has a simple tree-like structure, which is consequently
very easy to search. Moreover, the sense in which the tree is large can be selected
in advance according to any weighting on the data: so if some parts of the data are
more important, we can guarantee that they will be sampled by the tree.
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Here are additional details on the NSF Postdoctoral Fellows for each program.

Quantitative Geometry
Name: Gergely Ambrus
Year of Ph.D: 2009
Institution of Ph.D.: University College London
Dissertation title: Analytic and Probabilistic Problems in
Discrete Geometry
Ph.D. advisor: Keith M. Ball and Imre Baranay

Ambrus, Gergely

Institution prior to obtaining the MSRI PD fellowship:
Alfred Renyi Institute of Mathematics, Hungarian Academy of Sciences
Position at that institution: Research Fellow
Institution after the MSRI PD fellowship: University of British
Columbia
Position: Visiting Assistant Professor
Anticipated length: 3 months
Mentor: Jozsef Solymosi
Mentor while at MSRI: Eva Kopecka
Fellow’s Comments:
At MSRI, I have finished a paper concerning the Chebyshev constants of
the unit circle, see below. I also worked on the higher dimensional
variant of the diminishing segment process, where I determined the
asymptotic speed of convergence. Another problem that I devoted time to
was the question of determining the Gaussian vector with a fixed trace of
the covariance matrix which is extremal with respect to the l^p norm. I
managed to settle the l^infinity-case. During the time spent at MSRI, I
also came up with in intuitive model which explains the asymptotics of
the maximum number of points being in convex position among n
random points in a convex planar disc. Learning about several new topics
was also highly beneficial: these topics include metric embeddings,
monotone transportation, information theory, problems regarding unit
vectors (e.g. the SIC-POVM problem), and many more.
My experience at MSRI was highly beneficial. The excellent academic
atmosphere is perfectly matched by the stunning location. There were
plenty of opportunities to meet and work with outstanding professionals,
and to start collaborations which will hopefully last for long. The
connections established at MSRI serve as a strong basis for finding future
positions as well.
Article in press:
G. Ambrus, K. M. Ball, T. Erdelyi, Chebyshev constants for the unit
circle, 1-11. Submitted to Bulletin of the London Mathematical Society.
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Name: Jonas Azzam
Year of Ph.D: 2011
Institution of Ph.D.: UCLA
Dissertation title: Two applications of beta-number techniques
Ph.D. advisor: John Garnett, Raanan Schul
Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Graduate Student
Azzam, Jonas

Institution after the MSRI PD fellowship: University of WashingtonSeattle
Position: Acting Assistant Professor (postdoc)
Anticipated length: 2 1/2 years
Mentor: Tatiana Toro
Mentor while at MSRI: Marianna Csornyei
Fellow’s Comments:
While at MSRI I completed two projects. One was a paper with another
former graduate student at UCLA that we started earlier in the year and
finished while I was at MSRI, Bounded Mean Oscillation and the
Uniqueness of Active Scalar Equations. Another paper was written with
Raanan Schul, A Carleson packing condition for metric differentials.
In addition, I worked with Marianna Csornyei and Marshall Williams on a
project that did not get solved but remains an open problem that we will
continue to work on.
While serving as a good environment to get much of this work done, I also
benefitted just by being in a community of mathematicians with similar
interests, and I learned about several different fields and subjects
tangentially and directly related to my own problems.
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Name: Arie Israel
Year of Ph.D: 2011
Institution of Ph.D.: Princeton University
Dissertation title: A bounded linear extension operator for
L^{2,p}(R^2)
Ph.D. advisor: Charles L. Fefferman

Israel, Arie

Institution prior to and after the MSRI PD fellowship:
Courant Institute, NYU*
Position: NSF Math Sciences Postdoc Research Fellow
Mentor: Assaf Naor

Mentor while at MSRI: Michael Christ
Fellow’s Comments:
At MSRI I learned about embedding theory, which is an exciting field
that I would like to research. I started working on a problem that Assaf
suggested for me. I took the opportunity to discuss mathematics with
other graduate students, postdocs and professors, and gave a talk on my
research in the postdoc seminar. I had also entered MSRI with several
projects related to my Ph.D. research. Over my months in Berkeley I
finished one paper and collaborated with a colleague on another project,
that is now near completion.
Overall, I think that the relaxed environment suited me well, and I
appreciated the opportunity to discuss mathematics and learn from my
colleagues. I don't know if the program will help me to find a position it's too early to tell.
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Name: Enrico Le Donne
Year of Ph.D: 2009
Institution of Ph.D.: Yale University
Dissertation title: BiLipschitz Homogeneous Geodesic Structures on
Manifolds
Ph.D. advisor: Bruce Kleiner

Le Donne, Enrico

Institution prior to obtaining the MSRI PD fellowship: ETH Zurich
Position at that institution: Postdoc
Mentor: Urs Lang
Institution after the MSRI PD fellowship: Université Paris-Sud 11,
Orsay
Position: Postdoc
Anticipated length: 6 months
Mentor: Emmanuel Breuillard
Mentor while at MSRI: Emmanuel Breuillard
Fellow’s Comments:
I collaborated with Emmanuel Breuillard on asymptotic volume growth
estimates in discrete nilpotent groups. I discussed a lot with Shmeul
Weinberger. I prepared my job applications for tenure track positions. I
started projects with some visitors such as Tatiana Toro and Alessio
Figalli. I finished a paper of mine called Properties of isometrically
homogeneous curves. I wrote a paper with C. Bellettini, with the title,
Regularity of sets with constant horizontal normal in the Engel group. I
started the following papers:
Euclidean rectiability of spheres in the first Heisenberg group endowed
with a leftinvariant subFinsler distance and applications,
M•obius homogeneous spaces, with M. Bonk, and
On abnormal subRiemannian geodesics in free nilpotent groups, with G.
Leonardi, R. Monti, and D. Vittone.

I found my experience at MSRI beneficial and though it did not directly
help me find a position, I got some help in preparing my job applications.
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Name: William Meyerson
Year of Ph.D: 2011
Institution of Ph.D.: UCLA
Dissertation title: Lipschitz and biLipschitz Maps on Carnot Groups
Ph.D. advisor: John Garnett

Meyerson, William

Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Graduate Student/TA/Fellow/Lecturer
Mentor: John Garnett
Institution after the MSRI PD fellowship: Helsingin Yliopisto
Position: Tutkijatohtori [Postdoc]
Anticipated length: 7-8 months
Mentor: Pertti Mattila
Mentor while at MSRI: Alexander Volberg
Fellow’s Comments:
My research focused on finding quasiconformal maps between the Grushin
plane (and related objects) and Euclidean space. It has led to the paper
"The Grushin Plane and Quasiconformal Jacobians" which has since been
submitted to Comptes Rendus Mathematiques.

I would say that my experience at MSRI was very helpful because
discussions there inspired me to answer questions that I otherwise would
never have been able to solve. As for the last question, I won't know for
sure until this job cycle ends!
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Name: Jelani Nelson
Year of Ph.D: 2011
Institution of Ph.D.: Massachusetts Institute of Technology
Dissertation title: Sketching and streaming high-dimensional vectors
Ph.D. advisor: Erik D. Demaine and Piotr Indyk

Nelson, Jelani

Institution prior to obtaining the MSRI PD fellowship:
Massachusetts Institute of Technology
Position at that institution: Graduate Student
Institutions after the MSRI PD fellowship: Princeton University, Institute
for Advanced Study, Harvard University
Position: Postdoc, Postdoc, Assistant Professor in Computer Science
Anticipated length: 9 months, 9 months, tenure-track
Mentor while at MSRI: Adam Klivans
Fellow’s Comments:
Research work not yet leading to publication with Pisier (visited
MSRI), and with Satish Rao and Virginia Vassilevska Williams (UC
Berkeley).
It was beneficial. I met many researchers whose areas of interest overlap
with mine, and/or whose techniques in their areas seem relevant to my own
work in computer science. I was exposed to many ideas that are not wellknown but potentially useful in theoretical computer science.
I had already accepted a fulltime position before going to MSRI, so it did
not help me find a position.
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Name: Piotr Nowak
Year of Ph.D: 2008
Institution of Ph.D.: Vanderbilt University
Dissertation title: Property A as metric amenability and its applications to
geometry
Ph.D. advisor: Guoliang Yu

Nowak, Piotr

Institution prior to obtaining the MSRI PD fellowship:
Texas A&M University
Position at that institution: Visiting Assistant Professor (3 year Postdoc)
Mentor: Rostislav I. Grigorchuk and William B. Johnson

Institution after the MSRI PD fellowship: University of Warsaw and
Insitute of Mathematics of the Polish Academy of Sciences
Position: Assistant Professor (at both institutions)
Anticipated length: tenure track
Mentor while at MSRI: William Johnson
Fellow’s Comments:
I worked on a research project with Shmuel Weinberger. This resulted in a
joint result on aperiodic tilings of 3-dimensional geometries. The preprint
is posted at http://arxiv.org/abs/1201.0919. I also worked on a book
manuscript, "Large Scale Geometry" co-authored with Guoliang Yu. The
book will soon be published by the European Mathematical Society. I also
discussed projects with Florent Baudier and Bill Johnson and started a
project with Cornelia Drutu, that I hope will yield result in the future.
It was a wonderful experience, e.g. it gave me a chance to collaborate with
Shmuel Weinberger, which I wouldn't have otherwise. Also the seminars,
workshops were extremely beneficial, with great lineups of speakers.
Finally, I was able to meet many people in the field, since many of them
came to MSRI at least for a while.
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Name: Irine Peng
Year of Ph.D: 2008
Institution of Ph.D.: University of Chicago
Dissertation title: Coarse geometry of some solvable groups
Ph.D. advisor: Alex Eskin

Peng, Irine

Institution prior to obtaining the MSRI PD fellowship: Indiana
University
Position at that institution: Zorn Postdoctoral Fellow
Mentor: David Fisher
Institutions after the MSRI PD fellowship: The Technion, followed by
POSTECH (Pohang Institute of Technion, Pohang, South Korea)
Position: Postdoctoral Fellow at Technion and Assistant Professor at
POSTECH
Anticipated length: 1.5 year max at Technion, tenure track at POSTECH
Mentor while at MSRI: Shmuel Weinberger
Fellow’s Comments:
No new publications were made during my stay at MSRI. The bulk of my
energy was spent on a conjecture made in the 80's, that cocompact lattices
in semisimple lie groups have property RD. I benefited greatly from the
very many experts in the relevant areas during the fall program and felt that
a significant progress was made. At this stage I believe I am near the final
stages of figuring out all the pieces of the proof.
Yes, the experience at MSRI was very beneficial, mostly due to the
presence of people that had familiarities with the aspects that I needed for
my work. I did not apply for positions this hiring season, but I believe my
fellowship at MSRI helped the realization of an offer from POSTECH.
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Name: Nikhil Srivastava
Year of Ph.D: 2010
Institution of Ph.D.: Yale University
Dissertation title: Spectral Sparsification and Restricted Invertibility
Ph.D. advisor: Daniel Spielman

Srivastava, Nikhil

Institution prior to obtaining the MSRI PD fellowship: Institute for
Advanced Study
Position at that institution: Member, School of Math
Institution after the MSRI PD fellowship: Princeton University
Position: Post doc, Computer Science department
Anticipated length: 6 months
Mentor while at MSRI: Gideon Schechtman
Fellow’s Comments:
At MSRI I worked on (1) higher-order Cheeger inequalities for graphs,
building on the recent work of Oveis Gharan and Trevisan (2) computing
maximum matchings quickly in bipartite graphs; specifically, on some kind
of graph sparsification routine which reduces the number of edges in a
graph while preserving the size of the largest matching (3) Improved
concentration bounds for sums of random matrices. All of this is work in
progress and has not been completed; however I did submit one paper 'On
Contact Points for Convex Bodies' for publication while I was at MSRI.
Overall I found the semester to be excellent, especially the workshops and
interaction with my mentor, Gideon Schechtman, which broadened my
understanding of the probability and convex geometry substantially (I
come from a computer science background).
I don't necessarily think it helped me find a position, since I already had
one before I got there.
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Name: Russ Thompson
Year of Ph.D: 2011
Institution of Ph.D.: Cornell University
Dissertation title: Random walks and subgroup geometry
Ph.D. advisor: Laurent Saloff-Coste

Thompson,
Russ Michael

Institution prior to obtaining the MSRI PD fellowship: Cornell
University
Position at that institution: Graduate Student
Institution after the MSRI PD fellowship: Texas A&M University
Position: Visiting Assistant Professor
Anticipated length: 2.5 years
Mentor while at MSRI: Emmanuel Breuillard
Fellow’s Comments:
Work: I worked on topics related to Baumslag's metabelian group,
especially tilings, compression, and the rate of escape. This was with
Andrzej Zuk and Sean Li.
I also worked on biased random walks on groups, which was inspired by a
question of Russ Lyons during one of the workshops.
Publications: none as yet
My experience was beneficial. I learned a great deal of math and got to
meet a lot of people that I wouldn't have met otherwise or would have much
longer to meet. I was also at a point where I needed to start several new
projects and MSRI provided a nice relaxed atmosphere in which to do that.
It's too early to tell if it will help me find a position, but my guess is yes.
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Name: Lu Wang
Year of Ph.D: 2011
Institution of Ph.D.: Massachusetts Institute of Technology
Dissertation title: Self-shrinkers of Mean Curvature Flow and Harmonic
Map Heat Flow with Rough Boundary Data
Ph.D. advisor: Tobias Holck Colding

Wang, Lu

Institution prior to obtaining the MSRI PD fellowship:
Massachusetts Institute of Technology
Position at that institution: Graduate Student
Mentor: Tobias Holck Colding

Institution after the MSRI PD fellowship: Johns Hopkins University
Position: J.J. Sylvester Assistant Professor
Anticipated length: 2.5 years
Mentor: William P. Minicozzi II
Mentor while at MSRI: John Lott
Fellow’s Comments:
I continued my study on the uniqueness of self-shrinkers under mean
curvature flow and give a partial affirmative answer to Ilmanen's cylinder
rigidity conjecture. I have two papers:
Uniqueness of Self-similar Shrinkers with Asymptotically Conical Ends,
submitted;
Uniqueness of Self-similar Shrinkers with Asymptotically Cylindrical Ends,
preprint.
Yes, I got benefits from the stay at MSRI and it should help me find
positions in the future.
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Name: Yi Wang
Year of Ph.D: 2011
Institution of Ph.D.: Princeton University
Dissertation title: Some geometric inequalities
Ph.D. advisor: Sun-Yung Alice Chang

Wang, Yi

Institution prior to obtaining the MSRI PD fellowship:
Princeton University
Position at that institution: Graduate Student
Mentor: Sun-Yung Alice Chang
Institution after the MSRI PD fellowship: Stanford University
Position: Szego Assistant Professor
Anticipated length: 3 years
Mentor while at MSRI: Tobias Colding
Fellow’s Comments:
I finished writing my paper "A subelliptic Bourgain-Brezis inequality"
and began to work on a problem for geometric inequalities of asymptotic
hyperbolic manifolds. In the program, I mostly enjoyed discussing with
people who work on metric geometry, geometric function theory. I
believe it will benefit me to work on geometric inequalities with "rough"
curvature conditions in future.
Yes. I benefit from talking to people working on different geometric
problems. In particular, I manage to pick up some backgrounds in metric
geometry, which I would find much more difficult and spend much more
time to do, if not being able to talk to experts here at msri.
I found my position before joining MSRI for the special program. But I
believe the experience is helpful in many other ways, and will benefit my
job application in future.
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Name: Zhiren Wang
Year of Ph.D: 2011
Institution of Ph.D.: Princeton Univ.
Dissertation title: On higher rank commutative actions by toral
automorphisms
Ph.D. advisor: Elon Lindenstrauss

Wang, Zhiren

Institution prior to obtaining the MSRI PD fellowship: Princeton
Univ.
Position at that institution: Student
Mentor: Elon Lindenstrauss

Institution where you are going after the MSRI PD fellowship: Yale
Univ.
Position: Post-doc fellow
Anticipated length: 2.5 yrs
Mentor: Gregory Margulis
Mentor while at MSRI: Yves Benoist
Fellow’s Comments:
During my stay at MSRI, I wrote one preprint "Remarks on Euclidean
Minima" joint with Uri Shapira. I learned from my mentor at MSRI,
Prof. Yves Benoist, the theory of stationary measures on homogeneous
spaces that he recently developed with Jean-Francois Quint. I also
benefited from the large number of seminars and workshops held at
MSRI, particularly from those out of my own research field.
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Name: Marshall Williams
Year of Ph.D: 2010
Institution of Ph.D.: University of Michigan
Dissertation title: Metric Currents and Differentiable Structures
Ph.D. advisor: Juha Heinonen, Mario Bonk

Williams, Marshall

Institution prior to obtaining the MSRI PD fellowship:
University of Illinois at Chicago
Position at that institution: not available
Institution after the MSRI PD fellowship: University of Illinois at
Chicago
Position: not available
Mentor while at MSRI: Marianna Csornyei
Main Collaborators (* designates new collaborators):
Mariana Csornyei*
Jonas Azzam*
Paper:
Title: Definitions of quasiregularity in metric spaces
Co-Authors: None
Manuscript Status: rough/draft
Comments: The title is tentative.
Fellow’s Comments:
The ability to discuss mathematics with such a large group of people
with common interests was extremely beneficial. I also found that the
advice of my mentor regarding preparation of talks and other things to be
very helpful.Overall, this was a very productive and exciting semester; it
was a pleasure to work here, and would be an equal pleasure to return
sometime.
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Name: Qian Yin
Year of Ph.D: 2011
Institution of Ph.D.: The University of Michigan
Dissertation title: Lattes maps and combinatorial expansion
Ph.D. advisor: Professor Mario Bonk

Yin, Qian

Institution prior to obtaining the MSRI PD fellowship:
The University of Michigan
Position at that institution: Graduate student
Mentor: Professor Mario Bonk
Institution after the MSRI PD fellowship: The University of Chicago
Position: L.E. Dickson Instructor
Anticipated length: 3 years
Mentor while at MSRI: Ursula Hamenstaedt
Fellow’s Comments:
I worked with Prof. Ursula Hamenstädt on the growth rate of iterated
monodromy group.
It was a rewarding experience in MSRI. I am sure that the experience in
MSRI is helpful for me to find a position in the future.
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Postdoc Pre/Post-MSRI Institution Group
Family Name
Ambrus
Azzam
Israel
Le Donne
Meyerson
Nelson

First Name
Gergely
Jonas
Arie
Enrico
William
Jelani

Pre-MSRI Institution Group
Foreign
Group I Private
Group I Private
Foreign
Foreign
Group I Private

Placement Institution Group
Foreign
Group I Public
Group I Private
Foreign
Foreign
Group I Private

Pre-MSRI Institution Name
Hungarian Academy of Sciences (MTA)
University of Washington
New York University, Courant Institute
ETH Zurich
University of Helsinki
Massachusetts Institute of Technology

Nowak
Peng
Srivastava
Thompson
Wang
Wang
Wang
Williams
Yin

Piotr
Irine
Nikhil
Russ
Lu
Yi
Zhiren
Marshall
Qian

Group II
Foreign
Group I Private
Group II
Group I Private
Group I Private
Group I Private
Group I Public
Group I Private

Foreign
Foreign
Group I Private
Group II
Group I Private
Group I Private
Group I Private
Group I Public
Group I Private

Texas A&M University
Technion---Israel Institute of Technology
Yale University
Texas A & M University
Massachusetts Institute of Technology
Princeton University
Yale University
University of Illinois at Chicago
University of Chicago

Placement Institution Name
University of British Columbia
University of Washington-Seattle
New York University, Courant Institute
Université Paris-Sud 11, Orsay
Helsingin yliopisto
Harvard University
University of Warsaw and
Insitute of Mathematics of the Polish
Academy of Sciences
The Technion
Princeton University
Texas A&M University
Johns Hopkins University
Stanford University
Yale University
University of Illinois at Chicago
University of Chicago

25

Quantitative Geometry Postdoctoral Fellows Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

#

15
11
4
0

Ethnicities

#

Native American

Unavailable Information

0
6
1
0
0
6
2
0

Minorities

1

Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

% (No
Decl.)*

%

73.33%

73.3%

26.67%

26.7%

% (No
Decl.)*

%

0.00%

0.0%

46.15%

40.0%

7.69%

6.7%

0.00%

0.0%

0.00%

0.0%

46.15%

40.0%

#

%

6
9
0
15

40.0%
0.0%
100.0%

73.33%

Year of Ph.D

#

%

2011 & Later

9
2
4
0
0
0
0
0
0
0
15

60.0%

1990-1994
1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

40.0%

Black

13.3%
White

Decline to State Ethnicities

60.0%

11

1995-1999

40.0%

16.7%

Home Inst. in US

2000-2004

Asian

0.0%

Perm Residents

2005-2009

Female

6.7%

13.3%

40.0%

2010

Male

73%

0.0%

6
0

US Citizen

27%

100.0%

27%
Home Inst. in US

73%

0.0%

Home Inst. NOT in US

13.3%
26.7%
0.0%

2011 & Later

0.0%

27%

0.0%
0.0%
0.0%

2010

13%

60%
2005-2009

0.0%
0.0%

100.0%

*Statistic Calculation based on all participants that did not decline.
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Quantitative Geometry Demographic Summary
Program Summary

Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Guests
Total # of Distinct Members
1

# of Distinct
Members
6
13
15
1
29
13
0
77

# of
Citizens &
Perm. Res.

%
7.8%
16.9%
19.5%
1.3%
37.7%
16.9%
0.0%

4
7
6
0
11
5
0
33

US
# of
%
Citizens Female
66.7%
3
1
53.8%
6
2
40.0%
6
4
0.0%
0
0
37.9%
9
6
38.5%
5
1
0.0%
0
0
42.9%
29
14

# of
%
Minorities1
16.7%
0
15.4%
0
26.7%
1
0.0%
0
20.7%
0
7.7%
0
0.0%
0
18.2%
1

%
0.0%
0.0%
16.7%
0.0%
0.0%
0.0%
0.0%
3.4%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.

Home Institute Grouping

Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Total
%

Group I Private Group I Public
3
0
2
4
7
2
0
0
1
3
4
1
17
10
22.1%
13.0%

US
Group II
Group III Group M Group B Non-Group
0
0
0
0
0
1
0
0
0
0
2
0
0
0
0
0
0
0
0
0
3
2
1
1
0
2
0
0
0
0
8
2
1
1
10.4%
2.6%
1.3%
1.3%
0.0%

Foreign

Total
3
6
6
13
4
15
1
1
18
29
6
13
38
77
49.4% 100.0%
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Quantitative Geometry Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities
Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities
Unavailable Information
Minorities

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

#

77
59
14
4

#

0
12
1
2
0
53
9
0
1

% (No
Decl.)*

%

80.82%

76.6%

19.18%

18.2%

% (No
Decl.)*

%

0.00%

0.0%

17.65%

15.6%

1.47%

1.3%

2.94%

2.6%

0.00%

0.0%

77.94%

68.8%
11.7%
0.0%
3.4%

#

%

33
44
0
77

42.9%

Home Inst. in US

39

50.65%

#

%

2011 & Later

13
4
24
14
7
4
3
4
4
0
77

16.9%

1995-1999
1990-1994
1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

Black

68.8%
Hispanic

15.6%
2.6%

White

11.7%

1.3%

Decline to State
Ethnicities

49%

51%

Home Inst. in US
Home Inst. NOT in
US

5.2%

Year of Ph.D

2000-2004

Asian

0.0%
100.0%
37.7%

2005-2009

Female

81%

57.1%

29
4

2010

Male

5.2%

Perm Residents

US Citizen

19%

100.0%

5.2%
31.2%
18.2%
9.1%
5.2%
3.9%
5.2%
5.2%

5%

4%

5% 5%

17%

2011 & Later

6%
9%

2010

2005-2009
2000-2004

18%

1995-1999

31%

1990-1994

0.0%

1985-1989

100.0%

1981-1984

*Statistic Calculation based on all participants that did not decline.

1980 & Earlier
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Introduction

The interplay between space and randomness is one of the central themes in modern probability and mathematical physics. For many mathematical and physical applications, one of
the main questions is whether local correlations between random variables induce long-range
interactions and formation of random or nonrandom macroscopic patterns. This leads to remarkably challenging mathematical problems, often with remarkably subtle answers. These
answers depend, for example, on the dimension of the space and whether parameters of the
interaction have been tuned to certain critical values.
Recent progress in understanding two-dimensional random systems at criticality is true
success story in physics and mathematics. A very powerful prediction of conformal invariance
made by Polyakov and the related representation theory of the Virasoro algebra has lead
to determination, on the physical level of rigor, of many critical exponents and other key
characteristics of 2-dimensional random systems at criticality. On the mathematical side,
Schramm’s SLE processes, which are conformally invariant probability laws on planar curves,
emerged as a key conceptual and technical tool.
In a spectacular sequence of developments, the work of Kenyon, Schramm, Lawler,
Werner, Smirnov, Sheffield, and others allowed to prove conformal invariance in several
key models, together with establishing SLE asymptotics and scaling dimensions.
The analysis of the corresponding lattice models, of the Schramm-Loewner Evolution and
its relatives, as well as related properties of the 2-dimensional Gaussian Free Field were some
of the core topics of our program. Simultaneously, many other directions in random spatial
processes were pursued. Among them many other combinatorial models and random point
processes, connections with random matrices and other determinantal processes, random
media, random walks in random environments, and many others, including random maps
(random surfaces).
Random maps offer a conceptually simple yet mathematically very rich model of a random
metric on an 2-dimensional surface. This is a very exciting area on the intersection of
combinatorics, random matrices, algebraic geometry and many other fields. Recently, it
has seen a remarkable progress due to new combinatorial insights, and those were naturally
among the focal points of the program.
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Research Developments

We list below some of the research advances made at MSRI during the semester. This list
is far from exhaustive, but rather intended to indicate the breadth, as well as the depth, of
the results obtained.
• A major open problem, due to Szegedy and Peled, was posed in the open problem
session by Peter Winkler. This was solved during the Semester by R. Basu and A. Sly
in their manuscript http://arxiv.org/abs/1204.2931. As noted in their abstract,
they develop a new multi-scale framework flexible enough to solve a number of problems
involving embedding random sequences into random sequences. Grimmett, Liggett and
Richthammer asked whether there exists an increasing M -Lipschitz embedding from
one i.i.d. Bernoulli sequences into an independent copy with positive probability. They
give a positive answer for large enough M . A closely related problem is to show that
two independent Poisson processes on R are roughly isometric. Their approach also
applies in this case answering a conjecture of Szegedy and of Peled.
• In the same area, visiting Professors Vladas Sidoravicius and Maria Eulalia Vares (and
co-authors), submitted a paper ”On the compatibility of binary sequences”
(http://arxiv.org/abs/1204.3197).
• Tom Alberts, Michael J. Kozdron and Gregory F. Lawler co-authored a paper
(see http://arxiv.org/abs/1207.3721) titled ”The Green’s function for the radial
Schramm-Loewner evolution”. This paper proves the existence of the Green’s function
for radial SLE(κ) for all κ < 8. As the authors note at the end of their paper, ”This
paper had its origin at the Random Spatial Processes program held at the Mathematical
Sciences Research Institute in Berkeley, CA, during Spring 2012. All three authors
benefitted from extended visits to MSRI.”
• In the open problem session, Tony Guttman posed a problem to determine an upper
bound on the critical exponent for self-avoiding walks. This problem was solved during
the semester; the solution is given in the appendix of the paper ”The critical fugacity
√
for surface adsorption of self-avoiding walks on the honeycomb lattice is 1 + 2”
by Nicholas R. Beaton, Mireille Bousquet-Melou, Jan de Gier, Hugo Duminil-Copin,
Anthony J. Guttman, arXiv:1109:0358v3.
• In http://arxiv.org/abs/1210.5236 postdoc Perla Sousi, together with her mentor
Peter Winkler, analyzed maximal hitting times of stationary and moving targets for
Markov chains. In particular, they prove that in the case of the d-dimensional torus
the maximum hitting time of moving targets is equal to the maximum hitting time of
stationary targets. On the other hand, they construct a transitive graph where these
two quantities are not equal, resolving an open question of Aldous and Fill on a ”cat
and mouse” game.
2

• Sousi and Winkler, together with Y. Babichenko, Y. Peres and R. Peretz, found a new
connection between a game of pursuit and evasion on graphs and planar Kakeya sets,
see http://arxiv.org/abs/1207.6389. In particular, this yields a concrete formula
for a random Kakeya set of zero area in terms of a Cauchy process.
• In http://arxiv.org/abs/1205.5596, Amir Dembo, Jian Ding and Fuchang Gao
determine the asymptotic probabilities for persistence of iterated partial sums.
• In http://arxiv.org/abs/1203.4858 Adrien Kassel, Richard Kenyon and Wei Wu
computed the distribution of the area of the uniform spanning unicycle (tree plus an
edge) in lattice approximations of planar domains.
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Organizational Structure

There were five workshops during the semester, and during these weeks the activity was
concentrated on the workshop program. There were a number of programs scheduled for the
other weeks.
Posdoctoral Seminar Series. On Wednesday mornings, a postdoctoral seminar was
scheduled. Because of the large number of younger researchers, there were generally two talks
scheduled followed by a pizza lunch. While the talks were by the young researchers, they
were attended by both junior and senior mathematicians. All long-term younger researchers
were given the opportunity to give talk.
Advanced Topics Course. As part of his duties as Chancellor Visiting Professor at
the University of California, Jim Propp gave an advanced topics course on dimer models and
related topics. This served as the primary long-term course for the program.
Research Seminars. There were regular research seminars on Tuesday (and sometimes
other times) which were given primarily by more senior researchers.
Open Problem Lunch. Peter Winkler ran an open-problem seminar at lunchtime on
Thursdays. The problems were archived and posted for future reference. Some of the open
problems were solved during the semester.
MSRI - Evans Lecture. There were seven Monday afternoon MSRI/Evans Lectures
given in Evans Hall by B. Young, V. Sidoravicius, G. Panova, M. Vares, P. Winkler, D.
Randall, and G. Lawler. These talks which focused on different topics of current interest
were followed by a discussion over pizza.
Chern-Simon Research Lectures. D. Bernard, a theoretical physicist, gave a three
talk mini-course on the Schramm-Loewner evolution (SLE) and its relation to critical phenomenon.
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Workshops and Conferences

There were 5 workshops during the semester.
1. Jan 12, 2012 to Jan 13, 2012 : Connections for Women: Discrete Lattice Models in
Mathematics, Physics, and Computing.
This 2-day workshop brought together researchers from discrete mathematics, probability theory, theoretical computer science and statistical physics to explore topics at
their interface. The focus was on combinatorial structures, probabilistic algorithms
and models that arise in the study of physical systems. This included the study of
phase transitions, probabilistic combinatorics, Markov chain Monte Carlo methods,
and random structures and randomized algorithms.
Since discrete lattice models stand at the interface of these fields, the workshop started
with background talks in each of the following three areas: Statistical and mathematical
physics; Combinatorics of lattice models; Sampling and computational issues. These
talks described the general framework and recent developments in the field and were
followed with shorter talks highlighting recent research in the area.
The workshop celebrated academic and gender diversity, bringing together women and
men at junior and senior levels of their careers from mathematics, physics and computer
science.
2. Jan 16, 2012 to Jan 20, 2012 : Introductory Workshop: Lattice Models and Combinatorics. Research at the interface of lattice statistical mechanics and combinatorial
problems of “large sets” has been and exciting and fruitful field in the last decade or so.
In this workshop we developed a broad spectrum of methods and applications, spanning the spectrum from theoretical developments to the numerical end. This covered
the behavior of lattice models at a macroscopic level (scaling limits at criticality and
their connection with SLE) and also at a microscopic level (combinatorial and algebraic
structures), as well as efficient enumeration techniques and Monte Carlo algorithms to
generate these objects.
3. Feb 20, 2012 to Feb 24, 2012 : Percolation and Interacting Systems.
Over the last ten years there has been spectacular progress in the understanding of
geometrical properties of random processes. Of particular importance in the study
of these complex random systems is the aspect of their phase transition (in the wide
sense of an abrupt change in macroscopic behavior caused by a small variation in
some parameter) and critical phenomena, whose applications range from physics, to
the performance of algorithms on networks, to the survival of a biological species.
Recent advances in the scope of rigorous scaling limits for discrete random systems,
most notably for 2D systems such as percolation and the Ising model via SLE, have
greatly contributed to the understanding of both the critical geometry of these systems
4

and the behavior of dynamical stochastic processes modeling their evolution. While
some of the techniques used in the analysis of these systems are model-specific, there
is a remarkable interplay between them. The deep connection between percolation and
interacting particle systems such as the Ising and Potts models has allowed one model
to successfully draw tools and rigorous theory from the other.
The aim of this workshop was to share and attempt to push forward the state-of-the-art
understanding of the geometry and dynamic evolution of these models, with a main
focus on percolation, the random cluster model, Ising and other interacting particle
systems on lattices.
4. Mar 26, 2012 to Mar 30, 2012 : Statistical Mechanics and Conformal Invariance.
Our understanding of the scaling limits of discrete statistical systems has shifted
in recent years from the physicists’ field-theoretical approaches to the more rigorous realm of probability theory and complex analysis. The aim of this workshop
was to combine both discrete and continuous approaches, as well as the statistical
physics/combinatorial and the probabilistic points of view. Topics included quantum
gravity, planar maps, discrete conformal analysis, SLE, and other statistical models
such as loop gases.
5. Apr 30, 2012 to May 4, 2012 : Random Walks and Random Media. The field of
random media has been the object of intensive mathematical research over the last
thirty years. It covers a variety of models, mainly from condensed matter physics,
physical chemistry, and geology, where one is interested in materials which have defects
or inhomogeneities. These features are taken into account by letting the medium be
random. It has been found that this randomness can cause very unexpected effects
in the large scale behavior of these models; on occasion these run contrary to the
prevailing intuition. A feature of this area, which it has in common with other areas
of statistical physics, is that what was initially thought to be just a simple toy model
has turned out to be a major mathematical challenge.
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Postdoctoral fellows

We had a strong group of postdocs who contributed greatly to the success of the program.
These were: Daniel Ahlberg, Milan Bradonjic, Sunil Chhita, Jian Ding, Shawn Drenning,
Ming Fang, Vadim Gorin, Slava Kargin, Anna Levit, Sevak Mkrtchyan, Greta Panova,
Mykhaylo Shkolnikov, Perla Sousi, Benjamin Young, and Kim Younjin.
Each was assigned a senior mentor, with whom they met regularly to discuss mathematics
and their career. The weekly postdoc talks were an opportunity for the postdocs to interact
and present their research to each other in a stress-free environment: the senior members
were not (at least not expressly) invited to these talks.
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• Daniel Ahlberg currently a postdoc at IMPA (Brazil).
Daniel worked closely with Vladas Sidoravicius and started new collaborations with
Elchanan Mossel and Michael Damron. He completed a draft of a paper with Damron
and Sidoravicius on inhomogeneous first-passage percolation, and a project with Sidoravicius and Tykesson on “Self-destructive percolation on non-amenable graphs”. He
also completed a preprint “A variance bound for partially-observed Boolean functions”.
• Milan Bradonjic currently at Bell labs.
In a short visit collaborated with Hamed Amini, another postdoc.
• Sunil Chhita currently a postdoc at the KTH, Sweden.
Chhita collaborated on a new project with Ben Young and Kurt Johansson, computing
various statistics and, in particular, the explicit inverse Kasteleyn matrix for the Aztec
Diamond graph. This resulted in a draft of two papers “Edge and Bulk Statistics of
Domino Tilings of the Aztec Diamond” and “Computing the inverse Kasteleyn matrix
for Aztec Diamonds”. This is a well-known problem and they discovered a very nice
method for finding the answer. This will hopefully answer many open questions about
tilings of the Aztec diamond and, more generally, the dimer model on finite domains.
With C. Boutillier he also collaborated on another project, “An anti-ferromagnetic
Ising model on a bounded domain”.
• Jian Ding currently a postdoc at Stanford University.
Ding worked with Dembo and Fuchang Gao on a preprint “Persistence of iterated
partial sums” now posted on the arXiv.
• Shawn Drenning currently a postdoc at UChicago
Drenning worked with Lawler on SLE and had discussions with Kennedy, Rohde and
Kozdron.
• Ming Fang postdoc at Xiamen university, China
worked with Ofer Zeitouni.
• Vadim Gorin postdoc at MIT
Vadim worked with many other people including Okounkov, Panova, Shkolnikov and
deGier. He was an important asset to the program. He in particular worked with
Greta Panova on symmetric polynomials and their applications to many of the standard
problems of statistical mechanics.
• Slava Kargin postdoc at University of Cambridge
Slava worked on a project involving sums of random projections.
6

• Anna Levit postdoc at UBC
Anna worked with Dembo and Vares while at MSRI. She works on introducing quantum
mechanics into probability and random graphs models.
• Sevak Mkrtchyan postdoc at Carnegie-Mellon
Sevak worked with Kenyon on a plane partition model generalizing the (now classical)
work of Okounkov-Reshetikhin. This is an area where some simple representation
theory interacts with combinatorics in an interesting way.
• Greta Panova Simons Fellow, UCLA
Panova worked with Gorin on a paper involving Schur functions, and a problem posed
by deGier. She was our local expert on the combinatorics of Schur functions and
the like. She discussed some problems with Kenyon on random sorting networks and
related topics.
• Mykhaylo Shkolnikov postdoc at Berkeley
Shkolnokov worked on convergence towards equilibrium in Markov chains and similar
models, and a project involving Brownian motion and SPDE for growth of surfaces.
• Perla Sousi postdoc at University of Cambridge
perla Sousi worked with Peter Winkler (her postdoc mentor) and Yuval Peres on a
game of pursuit and evasion on graphs. This resulted in a paper concerning connecting
this game to Kakeya sets (also joint with Y. Babichenko and R. Peretz). She also
collaborated with Winkler on a project involving stationary versus moving targets for
random walks on a graph.
• Benjamin Young Assistant Professor at University of Oregon
Young worked on a project with Chhita involving the inverse Kasteleyn matrix for the
Aztec diamond and similar graphs, and another with Propp on ”bounce reading”.
• Kim Younjin University of Illinois
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Grad students

The program hosted 12 graduate students1 coming from 3 different countries2 . Most of them
underline in their reports how they enjoyed talking to people they had not met so far, and,
in general, the friendly atmosphere and possibility of informal discussions. The seminars
1

Tonci Antunovic, Nick Beaton, Jérémie Bettinelli, Caley Finn, Zachary Roth Hamaker, Adrien Kassel,
Alexander Lee, Joe Neeman, Miklos Zoltan Racz, Sanjay Ramassamy, Nike Sun, Brent Werness
2
USA, Australia,France
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also seem to have been very beneficial to them, making them realize the various aspects of
the program topic, at the border of probability theory, statistical physics and combinatorics.
Most of them mention that they started new collaborations during the program.
Here is a list of prepublications to which the students contributed during the program.

References
[1] N. Beaton, M. Bousquet-Mélou, H. Duminil-Copin, J. de Gier and A. Guttmann, The
critical√fugacity for surface adsorption of self-avoiding walks on the honeycomb lattice
is 1 + 2, arXiv:1109.0358, 2012.
[2] A. Kassel, R. Kenyon, W. Wu, On the uniform cycle-rooted spanning tree in Z 2 ,
arXiv:1203.4858, 2012
[3] A. E. Price, J. de Gier, A. Guttmann and A. Lee, Off-critical parafermions and the
winding angle distribution of the O(n) model, arXiv:1203.2959, 2012
[4] E. Mossel, J. Neeman, Robust Dimension Free Isoperimetry in Gaussian Space,
arXiv:1202.4124, 2012
[5] E. Mossel, A. D. Procaccia, M. Z. Racz, A Smooth Transition from Powerlessness to
Absolute Power, arXiv:1205.2074, 2012
[6] A. Sly, N. Sun, The computational hardness of counting in two-spin models on d-regular
graphs, arXiv:1203.2602, 2012
[7] A. Dembo, N. Sun, Central limit theorem for biased random walk on multi-type GaltonWatson trees, arXiv:1011.4056 (revision 2012)
[8] J. Miller, N. Sun, D. B. Wilson, The Hausdorff dimension of the CLE gasket,
arXiv:1206.0725, 2012

7

Diversity

The program started with a workshop entitled Connections for women. 26 of the 68 participants were women, coming from a large variety of countries (including Egypt, China, Iran,
Punjab...). More than half the speakers (12 out of 19) were women. The workshop included
a very interesting and lively panel discussion about Women in Mathematics.
For the four later workshops, we had among speakers respectively 3, 1, 3 and 4 women.
Finally, 3 of the 7 Evans lectures were delivered by women participating to the program
(Panova, Vares, Randall).
Regarding long-term participants to the program, 12 of the 80 registered participants
were women.
8
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Synergistic Activities

Jim Propp organized a public event at MSRI entitled ”Wild Beauty: Postcards from Mathematical Worlds”. This was an exhibit of “mathematical art”, that is, interesting mathematical images contributed by MSRI members and arising from their research in various ways.
There was both a public lecture (by Propp) and a poster exhibit, including about 15-20
contributed posters.
Other events included participation of several members in the Berkeley Math Circle,
giving presentations to grade school students.

9

Nuggets and Breakthroughs

While it is hard to immediately gauge without significant hindsight what constitutes a
“breakthrough” in mathematics, we can at least describe briefly some of the nice results
which came out directly and rather immediately from the program.
Tony Guttmann submitted an open problem concerning the generating function for
”bridge”-type self-avoiding walks. The solution was found and is given in the appendix
of the paper arXiv:1109:0358v3 by Nicholas R. Beaton, Mireille Bousquet-Melou, Jan de
Gier, Hugo Duminil-Copin, Anthony J. Guttman.
Peter Winkler submitted an open problem, originally due to Balasz Szegedy and Ron
Peled, concerning whether two Poisson processes in R were quasi-isometric. The solution
to this problem was announced by three different groups pretty much independently and
simultaneously: by Basu and Sly (arXiv:1204.2931), by Vladas Sidoravicius, and Peter Gacs.
Adrien Kassel, Richard Kenyon and Wei Wu computed the distribution of the area of
the uniform spanning unicycle (tree plus an edge) on Z2 . See arXiv:1203.4858.
Sunil Chhita and Ben Young found an explicit formula for the inverse Kasteleyn matrix
for the Aztec diamond (manuscript in preparation).
Tom Alberts, Michael Kozdron, and Greg Lawler established the existence of the radial
Green’s function for SLE (manuscript in preparation).
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Random Spatial Processes
Name: Daniel Ahlberg
Year of Ph.D: 2011
Institution of Ph.D.: University of Gothenburg
Dissertation title: Asymptotics and dynamics in first-passage and
continuum percolation
Ph.D. advisor: Prof. Olle Häggström

Ahlberg, Daniel

Institution prior to obtaining the MSRI PD fellowship: IMPA, Rio de
Janeiro
Position at that institution: Visiting researcher
Mentor: Vladas Sidoravicius
Institution where you are going after the MSRI PD fellowship:
IMPA, Rio de Janeiro
Position: Postdoc
Anticipated length: Two years
Mentor: Vladas Sidoravicius
Mentor while at MSRI: Vladas Sidoravicius
Fellow’s Comments:
I found the time at MSRI very valuable for my personal development as
a researcher, and a good opportunity for me to get a better understanding
of what an academic career means. I do not think that my stay at MSRI
has had any particular influence in me obtaining another postdoc position
following the one held at MSRI. However, I expect the stay to be more
valuable for future purposes. Not only do I think the opportunity given to
make ties with other junior and senior researchers in the area will play a
role, but I also think that future employers will recognize the merit.
During the stay at MSRI I have continued some earlier projects, but also
taken part in developing an ambitious project that is possible to provide
work for a few years to come. The project has been developed together
with Vladas Sidoravicius and Johan Tykesson, and concerns percolation.
In particular it strives to provide very detailed information regarding
spatial structures surging therefrom, and their sensitivity to small
perturbations. At this point, we already have obtained partial information
regarding some central questions that we pose. These results will shortly
be submitted for publication. However, much work remains in order to
give satisfactory answers to all questions.
In addition to the above, another project joint with Vladas Sidoravicius
and Michael Damron was begun at the end of the program studies spatial
growth. This has been studied thoroughly in inhomogeneous
environments. In this study we are interested in the case when different
regions may have different characteristics. We already reached
interesting conclusions that are sufficient for an article. However, we are
likely to delay submission for a bit longer in order to see if we find any
additional results of interest.
This said, I have definitely been very pleased with my stay at MSRI.
Both personally as professionally.

Name: Jérémie Bettinelli
Year of Ph.D: 2011 (October 26)
Institution of Ph.D.: Université Paris Sud
Dissertation title: Scaling Limit of Arbitrary Genus Random Maps
Ph.D. advisor: Grégory Miermont

Bettinelli, Jeremie

Institution prior to obtaining the MSRI PD fellowship: Université
Paris Sud
Position at that institution: Ph.D. student
Mentor: Grégory Miermont
Institution where you are going after the MSRI PD fellowship:
CNRS at Institut Elie Cartan at the University of Lorraine in Nancy,
France
Position: Chargé de recherche
Anticipated length: tenure-track
Mentor while at MSRI: Curtis McMullen
Fellow’s Comments:
I followed the study started during my Ph.D. and found new axes of
reflection thanks to fruitfull discussions with other members (esp. S.
Rohde and C. McMullen). I also submitted a paper on bijective
approaches allowing to grow maps.
It was very beneficial to me. It happened at a very important time in my
career and allowed me to see new things between the end of my Ph.D.
and the beginning of my future position. As of wether it helped me find a
position, I cannot tell. It could only improve my résumé and I am sure it
has been taken into account by my recruiters.

Name: Sunil Chhita
Year of Ph.D: 2011
Institution of Ph.D.: Brown
Dissertation title: Scaling windows of Dimer Models
Ph.D. advisor: Professor Richard Kenyon

Chhita, Sunil

Institution prior to obtaining the MSRI PD fellowship: KTH, Sweden
Position at that institution: Postdoctoral Fellow
Mentor: Professor Kurt Johansson
Institution where you are going after the MSRI PD fellowship: Same
as above
Position: Same as above
Anticipated length: 1.5 years
Mentor while at MSRI: James Propp
Fellow’s Comments:
My work is based on domino tilings of the Aztec diamond, the dimer
model and the Ising model. While at MSRI, I continued an ongoing
project with Benjamin Young and Kurt Johansson which computes
certain asymptotics of domino tilings on the so-called Aztec diamond.
Benjamin Young and I also developed a new technique for computing
correlation functions of domino tilings on Aztec diamonds with a widerange of measures, such as double periodic weights. I also started a
project with Cedric Boutillier computing certain correlations of an antiferromagnetic Ising model at critical temperature.
Yes, my experience at MSRI was beneficial. One of the main benefits is
talking to other mathematicians in your own and related fields helping
you learn the field and find new problems to work on.
I believe it is too early to tell if my experience at MSRI will help me find
a position but most likely it will.

Name: Jian Ding
Year of Ph.D: 2011
Institution of Ph.D.: UC Berkeley
Dissertation title: Mixing times for Ising models and random walks
Ph.D. advisor: Yuval Peres
Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: Szego assistant professor
Ding, Jian

Institution where you are going after the MSRI PD fellowship:
University of Chicago
Anticipated length: tenure track
Mentor while at MSRI: Dana Randall
Fellow’s Comments:
1, a joint work with Dembo, Miller, Peres on the cover times and mixing
times for the lamplighter random walks on a 3D thin torus. In
preparation.
2, a joint work with Dembo and Gao on persistance probability for
integrated random walks. To appear in AIHP.
3, a joint work with Ofer Zeitouni on extreme values for two dimensional
discrete Gaussian free field. Manuscript almost ready to submit.
My experience at MSRI is very beneficial, and yes it helped a lot in my
career.

Name: Shawn Drenning
Year of Ph.D: 2011
Institution of Ph.D.: University of Chicago
Dissertation title: Excursion Reflected Motion and Loewner Equations
in Multiply Connected Domains
Ph.D. advisor: Greg Lawler

Drenning, Shawn

Institution prior to obtaining the MSRI PD fellowship: University of
Chicago
Position at that institution: graduate student
Mentor: Greg Lawler
Company where you are going after the MSRI PD fellowship: Virtu
Financial
Position: Trading Analyst
Anticipated length: permanent
Mentor while at MSRI: Alexander Volberg
Fellow’s Comments:
I finished a paper entitled "Excursion Reflected Brownian Motion."
Much of the research was done before I arrived, but I benefited a lot from
discussions with Steffen Rohde, Tom Kennedy, and Michael Kozdron
while at MSRI. I also spent a considerable amount of time learning
about SLE and beginning work with Greg Lawler on SLE in multiply
connected domains. I thought my experience at MSRI was extremely
beneficial. It was very nice to be able to meet many of the leading
researchers in my field in both formal and informal settings. I ultimately
chose to leave academia, but have no doubt that had I remained, the
connections I formed at MSRI would have helped me get a job down the
road.

Name: Ming Fang
Year of Ph.D: 2011
Institution of Ph.D.: University of Minnesota
Dissertation title: Studies on Branching Random Walks
Ph.D. advisor: Ofer Zeitouni
Institution prior to obtaining the MSRI PD fellowship: University of
Minnesota
Position at that institution: Ph.D Student
Fang, Ming

Institution where you are going after the MSRI PD fellowship:
Xiamen University, China
Position: Assistant Professor
Anticipated length: Tenure track
Mentor while at MSRI: Vladas Sidoravicius
Fellow’s Comments:
While I spent some time in preparing industrial jobs, I attended most of
the workshops and seminars, which broaden my horizon and gave me
some idea of how to do independent research, and I finished a project on
the Branching Random Walk with my PhD advisor Ofer Zeitouni.
MSRI was very beneficial. It helped me in finding my job. Financially, it
gave me a critical support in this bad economics. I am very grateful for
the extra time in job search that MSRI has provided. Mathematically, its
wonderful seminars and workshops really interested me in some new
areas beyond my PhD studies. I learned a lot of new topics, new ideas
and the way to do research independently.

Name: Vadim Gorin
Year of Ph.D.: 2011
Institution of Ph.D.: Moscow State University and University of Utrecht
Dissertation title: Random tilings and stochastic dynamics on the
Gelfand-Tsetlin graph (in Moscow); Random 3-D Young Diagrams and
Representation Theory (in Utrecht)
Ph.D. advisors: Grigory Olshanski, Boris Gurevich, Alexander Gnedin,
Erik P. van de Ban
Gorin, Vadim

Institution prior to obtaining the MSRI PD fellowship: Institute for
Information Transmission Problems of Russian Academy of Sciences
Position at that institution: Junior researcher
Institution where you are going after the MSRI PD fellowship:
Massachusetts Institute of Technology
Position: CLE Moore Instructor
Anticipated length: 3 years
Mentor: Alexei Borodin
Mentor while at MSRI: Andrei Okounkov
Fellow’s Comments:
First, I was working on two projects started before coming to MSRI.
One is joint with Alexander Gnedin and resulting article is already
uploaded to the arxiv and submitted to a journal. "Record-dependent
measures on the symmetric groups" arXiv:1202.3680
Another one is joint with Anatoly Verhsik, its working title is
"Representations of an infinite-dimensional matrix group over a finite
field"
Also I started 3 new projects with MSRI members or visitors.
"Asymptotics of symmetric polynomials with applications to statistical
mechanics and representation theory" (with Greta Panova)
"Observables of Macdonald processes" (with Alexei Borodin, Ivan
Corwin and Shamil Shakirov)
"Limits of Multilevel TASEP and similar processes" (with Mykhaylo
Shkolnokov)
During my stay at MSRI one article was published (it was already at the
final stage when I arrived)
Markov processes of infinitely many nonintersecting random walks
Alexei Borodin and Vadim Gorin
Probability Theory and Related fields, Online First™, 13 March 2012
My experience at MSRI was very beneficial, I got lots of new
information through conferences, I met some new people and made lots
of connections which might help me a lot in the future.
I found my next position before arriving at MSRI, so it was not related.

Name: Vladislav Kargin
Year of Ph.D: 2008
Institution of Ph.D.: New York University
Dissertation title: On Limit Theorems in Free Probability Theory
Ph.D. Advisor: Gerard Ben Arous

Kargin, Vladislav

Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: Szego Assistant Professor
Institution where you are going after the MSRI PD fellowship:
University of Cambridge
Anticipated length: 1 year
Mentor while at MSRI: Elchanan Mossel
Fellow’s Comments:
During my stay at MSRI I worked on the paper “An inequality for the
distance between densities of free convolutions” which was accepted for
publication in Annals of Probability.
In addition, I worked on the paper “On sum of two random projections”
which I presented at a postdoc seminar at MSRI and which is submitted for
publication. I have also worked on two more papers. One of them is about
the fluctuations of zeta function zeros in relationship with random matrix
theory. The second one is about analytical properties of the resolvent of the
sum of two random matrices. Both of them submitted for publication.
Was your experience at MSRI beneficial?
Yes, it was. It gave me an opportunity to focus on my research and it was
also very useful in order to broaden my horizon and understand what other
people are working on. The workshops and the regular scientific seminars
were extremely helpful in this respect by bringing many key participants
from both the USA and abroad. The postdoc seminar was helpful to
discuss the scientific issues in an informal atmosphere. The teas at 3pm
brought people together. I also found it helpful to be close to the
mathematics and statistics departments at the UC, Berkeley, and participate
in the seminars organized there.
Do you believe that it helped you find a position?
No. I've already had a position at the University of Cambridge when I
arrived to MSRI and from the beginning I anticipated to return to this
position after my term at MSRI.

Name: Anna Levit
Year of Ph.D: 2011
Institution of Ph.D.: The Technion – Israel Institute of Technology
Dissertation title: Stochastic Geometric Methods in Statistical Mechanics
Ph.D. advisor: Dmitry Ioffe

Levit, Anna

Institution prior to obtaining the MSRI PD fellowship: The University
of British Columbia
Position at that institution: postdoc
Mentor: David Brydges
Institution where you are going after the MSRI PD fellowship: The
University of British Colambia
Position: postdoc
Anticipated length: 2 years
Mentor: David Brydges
Mentor while at MSRI: Amir Dembo

Name: Sevak Mkrtchyan
Year of Ph.D.: 2009
Institution of Ph.D.: University of California, Berkeley
Dissertation title: Scaling limits of random skew plane partitions
Ph.D. advisor: Nicolai Reshetikhin

Mkrtchyan, Sevak

Institution prior to obtaining the MSRI PD fellowship: Rice University
Position at that institution: G.C. Evans Instructor of mathematics (a 3
year position)
Mentor: Alexander Bufetov
Institution where you are going after the MSRI PD fellowship:
Carnegie Mellon University
Anticipated length: 3 years
Mentor while at MSRI: Paul Zinn-Justin
Fellow’s Comments:
I worked on three projects while at MSRI.
The first was a project in asymptotic representation theory. While at MSRI
I revised the preprint of my paper titled "The entropy of Schur-Weyl
measures" and submitted for publication. The paper has now been accepted
for publication in Annales de l’Institut Henri Poincaré.

The aim of the second project, which revolves around a problem suggested
to me by Richard Kenyon at the beginning of the Random Spatial
Processes program. is to study scaling limits of random skew plane
partitions (3D Young diagrams) with respect to certain periodic weights.
While working on the project, I had many useful discussions with my
mentor Paul Zinn-Justin, Richard Kenyon and Vadim Gorin. I am still
working on this and some derivative projects, and expect to publish the
results in the near future. While working on this project I wrote a simulator
to sample skew plane partitions with various boundary conditions. The
simulator will soon be available on my website for others to use.
The third project was in the area of random matrices. In collaboration with
Alexander Bufetov and Alexander Soshnikov we proved that certain
classical beta-ensembles have the Asymptotic-Equidistribution Property
and proved a Central Limit Theorem for these measures. I visited Prof.
Soshnikov at UC Davis and also collaborated with him when he attended
several of the workshops during in Random Spatial Processes program.
Overall, the program was very fruitful and beneficial. The open problem
sessions were outstanding. I gained a lot from my daily interactions with
the experts gathered at MSRI, and I will continue to draw benefits from my
experience at MSRI for a long time to come. I am certain that being a postdoc at MSRI played a role in my getting a position for next year, and
undoubtedly the connections made during the program will prove very
useful during my next job search.

Name: Greta Panova
Year of Ph.D: 2011
Institution of Ph.D.: Harvard University
Dissertation title: Combinatorial applications of symmetric function
theory to certain classes of permutations and truncated tableaux
Ph.D. advisor: Richard P. Stanley (MIT)

Panova, Greta

Institution prior to obtaining the MSRI PD fellowship: UCLA
Position at that institution: Simons Postdoctoral Fellow
Mentor: Igor Pak
Institution where you are going after the MSRI PD fellowship: UCLA
Position: Simons Postdoctoral Fellow
Anticipated length: 2 more years
Mentor: Igor Pak
Mentor while at MSRI: Svante Linusson
Fellow’s Comments:
Completed and submitted the paper "Dyck tilings, linear extensions,
descents and inversions", joint work with J.S. Kim, K. Meszaros,
D.B.Wilson; In process: "Asymptotics of symmetric polynomials with
applications to statistical mechanics and representation theory", joint with
Vadim Gorin; Was involved in many different discussions and potential
projects with Ben Young, Vadim Gorin, Rick Kenyon, and many visitors
at MSRI.
My work revolved around combinatorial interpretation of various models,
in particular lozenge tilings of the hexagon, random sorting networks and
the double-dimer model.
The experience was beneficial in the sense that I learned a lot of new
mathematics, which I hope to use in the future to expand my research area.
I have not been looking for any positions this year, so the second question
is irrelevant in my case.

Name: Mykhaylo Shkolnikov
Year of Ph.D: 2012
Institution of Ph.D.: Stanford University
Dissertation title: Competing particle systems and their applications
Ph.D. advisor: Amir Dembo
Institution prior to obtaining the MSRI PD fellowship: Stanford
University
Position at that institution: PhD student
Shkolnikov, Mykhaylo Mentor: Amir Dembo
Institution where you are going after the MSRI PD fellowship:
UC Berkeley
Position: Postdoc
Anticipated length: 2 years
Mentor: David Aldous
Mentor while at MSRI: David Aldous
Fellow’s Comments:
I was working on joint projects and discussing my research on interacting
particle systems with David Aldous, Amir Dembo, Vadim Gorin and
Vladas Sidoravicius. During my time at MSRI I have submitted two papers
entitled "Some universal estimates for reversible Markov chains" and "On
a non-linear transformation between Brownian martingales".

Name: Perla Sousi
Year of Ph.D: 2011
Institution of Ph.D.: University of Cambridge
Dissertation title: Collisions and detection for random walks and
Brownian motion
Ph.D. advisor: James Norris

Sousi, Perla

Institution prior to obtaining the MSRI PD fellowship: Emmanuel
College, University of Cambridge
Position at that institution: Research fellow
Institution where you are going after the MSRI PD fellowship:
Emmanuel College, University of Cambridge
Position: Research fellow
Anticipated length: 3 years
Mentor while at MSRI: Peter Winkler
Fellow’s Comments:
While at MSRI I worked on two projects with my mentor Peter Winkler.
The first one which is also joint work with Yuval Peres, Ron Peretz and
Yakov Babichenko we constructed probabilistically optimal Kakeya sets in
two dimensions. In the second project we showed that mixing times are
equivalent to hitting times of moving targets for all Markov chains. We
also found a counterexample to an open question by David Aldous,
whether it's better to stay put or to move in a graph in order to avoid
detection.
My experience at MSRI was very beneficial. I met many people and it led
to two publications.

Name: Benjamin Young
Year of Ph.D: 2008
Institution of Ph.D.: University of British Columbia
Dissertation title: Counting Colored Boxes
Ph.D. advisor: Jim Bryan

Young, Benjamin

Institution prior to obtaining the MSRI PD fellowship: KTH Royal
Institute of technology
Position at that institution: Postdoc
Mentor: Kurt Johansson
Institution where you are going after the MSRI PD fellowship:
University of Oregon
Position: Assistant Professor
Anticipated length: Tenure track
Mentor while at MSRI: Richard Kenyon
Fellow’s Comments:
1) worked on a project with Jim Propp and Tom Roby, relating to promotion
and rowmotion on posets.
2) Ongoing project with Eric Nordenstam on experimental matrix inversion.
One publication to appear in FPSAC 2012 proceedings, together with a talk
to FPSAC conference: "Correlations of Novak Process"; full version in
preparation.
3) Ongoing work with Sunil Chhita on correlation functions of the Aztec
diamond.
4) A combinatorics problem coming from algebraic geometry.
5) I think the main benefit of the program was that I got to speak with many
colleagues whom I rarely see; also, I learned about many good problems to
work on. Most of these come from random sorting networks and random
tilings, as well as several combinatorics problems from other areas of
mathematics.
This is my second postdoc at MSRI. My first postdoc, in the random matrix
theory program in 2010, helped me make contacts at a lot of universities,
including at the university which just hired me; I'm certain it was helpful.
You should ask all of us this question again in a year or two; it takes a while
for these sorts of contacts to pay off.

Postdoc Pre/Post-MSRI Institution Group
Family Name
Ahlberg
Bettinelli
Chhita
Ding
Drenning
Fang

First Name
Daniel
Jeremie
Sunil
Jian
Shawn
Ming

Pre-MSRI Institution Group
Foreign
Foreign
Foreign
Group I Private
Group I Private
Group I Public

Placement Institution Group
Foreign
Foreign
Foreign
Group I Private
Industry
Foreign

Pre-MSRI Institution Name
IMPA, Rio de Janeiro, Brazil
Universite de Paris XI (Paris-Sud), France
KTH, Sweden
Stanford University
University of Chicago
University of Minnesota

Placement Institution Name
IMPA, Rio de Janeiro, Brazil
University of Lorraine, France
KTH, Sweden
University of Chicago
Virtu Financial
Xiamen University, China

Gorin
Kargin
Levit
Mkrtchyan
Panova
Shkolnikov
Sousi
Young

Vadim
Vladislav
Anna
Sevak
Greta
Mykhaylo
Perla
Benjamin

Foreign
Foreign
Foreign
Group I Private
Group I Public
Group I Private
Foreign
Foreign

Group I Private
Foreign
Foreign
Group I Private
Group I Public
Group I Public
Foreign
Group I Public

Institute for Information Transmission Problems
of Russian Academy of Sciences, Russia
University of Cambridge, England
The University of British Columbia, Canada
Rice University
University of California, Los Angeles
Stanford University
Emmanuel College, Cambridge, England
Royal Institute of Technology (KTH), Sweden

Massachusetts Institute of Technology
University of Cambridge, England
The University of British Columbia, Canada
Carnegie Mellon University
University of California, Los Angeles
University of California, Berkeley
University of Cambridge, England
University of Oregon

Random Spatial Processes Postdoctoral Fellows Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities

#

14
10
3
1

#

Unavailable Information

0
2
0
0
0
10
2
0

Minorities

0

Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

% (No
Decl.)*

%

76.92%

71.4%

23.08%

21.4%

% (No
Decl.)*

%

0.00%

0.0%

16.67%

14.3%

0.00%

0.0%

0.00%

0.0%

0.00%

0.0%

83.33%

71.4%

#

%

1
13
0
14

7.1%

#

%

11
0
3
0
0
0
0
0
0
0
14

78.6%

1980 & Earlier
Unavailable Info.
Total # of Distinct Members

43%
Home Inst. in US

57%

Home Inst. NOT in US

0.0%

2011 & Later

1981-1984

White

0.0%

Year of Ph.D

1985-1989

14.3%

Decline to State Ethnicities

100.0%

42.86%

1990-1994

14.3%

92.9%

6

1995-1999

71.4%

0.0%

Home Inst. in US

2000-2004

Asian

0.0%

Perm Residents

2005-2009

Female

77%

14.3%

7.1%

2010

Male

7.1%

1
0

US Citizen

23%

100.0%

0.0%
21.4%
0.0%
0.0%
0.0%

2011 & Later

21%

0.0%
2005-2009

0.0%
0.0%
0.0%

100.0%

*Statistic Calculation based on all participants that did not decline.

79%

Random Spatial Processes
Program Summary

Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Guests
Total # of Distinct Members
1

# of Distinct
Members
4
13
14
4
27
13
1
76

# of
Citizens &
Perm. Res.

%
5.3%
17.1%
18.4%
5.3%
35.5%
17.1%
1.3%

3
9
1
1
7
4
0
25

US
%
Citizens
75.0%
3
69.2%
6
7.1%
1
25.0%
1
25.9%
6
30.8%
4
0.0%
0
32.9%
21

# of
Female
1
2
3
1
4
1
0
12

# of
%
Minorities1
25.0%
0
15.4%
0
21.4%
0
25.0%
0
14.8%
0
7.7%
0
0.0%
0
15.8%
-

%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.

Home Institute Grouping
Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Guests
Total
%

Group I Private Group I Public
3
0
2
6
4
2
0
1
1
3
3
3
0
0
13
15
17.1%
19.7%

Group II
0
1
0
0
2
1
0
4
5.3%

Group III Group M Non-Group
0
0
0
0
0
0
0
0
0
0
0
1
0
1
1
0
0
0
0
0
0
1
2
0.0%
1.3%
2.6%

Total US
3
9
6
2
8
7
0
35
46.1%

Foreign

Total
1
4
4
13
8
14
2
4
19
27
6
13
1
1
41
76
53.9% 100.0%

Random Spatial Processes Demographic Summary

Gender
# of Distinct Members
Male
Female
Decline to State Gender

Ethnicities

#

76
62
12
2

#

Unavailable Information

0
6
0
1
0
58
11
0

Minorities

0

Native American
Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

Citizenships
US Citizen & Perm. Residents
Foreign
Unavailable information
# of Distinct Members

% (No
Decl.)*

%

83.78%

81.6%

16.22%

15.8%

% (No
Decl.)*

%

0.00%

0.0%

9.23%

7.9%

0.00%

0.0%

1.54%

1.3%

0.00%

0.0%

89.23%

76.3%

#

%

25
51
0
76

32.9%
0.0%

#

%

16
6
17
7
5
6
8
4
7
0
76

21.1%

1980 & Earlier
Unavailable Info.
Total # of Distinct Members

46%

Home Inst. in US

54%
Home Inst. NOT in
US

5.3%

2011 & Later

1981-1984

White

100.0%

Year of Ph.D

1985-1989

14.5%

67.1%

46.05%

1990-1994

Hispanic

Decline to State
Ethnicities

35

1995-1999

76.3%

1.3% 7.9%

Home Inst. in US

2000-2004

Asian

0.0%

27.6%

2005-2009

Female

84%

14.5%

21
4

2010

Male

2.6%

Perm Residents

US Citizen

16%

100.0%

7.9%
22.4%
9.2%

5%

6.6%
7.9%
10.5%
5.3%
0.0%

*Statistic Calculation based on all participants that did not decline.

2011 & Later
2010

9%

2005-2009

11%
8%

8%

2000-2004
1995-1999

9%

9.2%

100.0%

21%

22%

1990-1994
1985-1989

7%

1981-1984

1980 & Earlier

Complementary Program 2011–12
August 15, 2011 to May 18, 2012
MSRI, Berkeley, CA, USA

Postdoctoral Fellows:
Thomas Mettler (University of Fribourg, Switzerland)
Fatemeh Mohammadi (Amirkabir University of Technology, Tehran, Iran)

Your Name: Thomas Mettler
Year of Ph.D: 2010
Institution of Ph.D.: University of Fribourg, Switzerland
Dissertation title: On the Weyl metrisability problem and related topics
Ph.D. advisor: Norbert Hungerbhler
Institution prior to obtaining the MSRI PD fellowship: University of California at Berkeley, USA
Position at that institution: Postdoc
Mentor: Robert Bryant
Institution where you are going after the MSRI PD fellowship: University
of Oxford, UK
Position: Postdoc
Anticipated length: 2 years.
Mentor: Nigel Hitchin
During my time at MSRI I have finished two articles and started a collaboration with Jonathan Dahl from UC Berkeley.
In the first article entitled ”Reduction of beta-integrable 2-Segre structures”
it is shown that over a 2n-manifold M equipped with a β-integrable 2-Segre
structure S, there exists a quasiholomorphic fibre bundle ρ : XS → M with
fibre CP1 \ RP1 . I prove that ρ-sections having holomorphic image are in
one-to-one correspondence with reductions of S to torsion-free S 1 ·GL(n, R)structures on M . Consequently every β-integrable 2-Segre structure can
locally be reduced to a torsion-free S 1 · GL(n, R)-structure. In the hon+2 ),
mogeneous case on the oriented 2-plane Grassmannian M = G+
2 (R
the reductions are in one-to-one correspondence with the smooth quadrics
Q ⊂ CPn+1 without real points. This article was submitted to Communications in Analysis and Geometry.
The second article is entitled ”Local embeddability of real analytic path
geometries”. An almost complex structure J on a 4-manifold X may be
described in terms of a rank 2 vector bundle ΛJ ⊂ Λ2 T X ∗ . We call a pair
of line subbundles L1 , L2 of Λ2 T X ∗ a splitting of J if ΛJ = L1 ⊕ L2 . A
hypersurface M ⊂ X satisfying a nondegeneracy condition inherits a CRstructure from J and a path geometry from the splitting (L1 , L2 ). Using
the Cartan-Kähler theorem we show that locally every real analytic path
geometry is induced by an embedding into C2 equipped with the splitting
generated by the real and imaginary part of dz 1 ∧ dz 2 . As a corollary
we obtain the well-known fact that every 3-dimensional nondegenerate real
1

2

analytic CR-structure is locally induced by an embedding into C2 . This
article appeared in Differential Geometry and its Applications 30 (2012),
no. 2, 222-226.
In the collaboration with Jonathan Dahl we study short-time existence and
the soliton equation for curvature flows on Riemannian 3-manifolds which
are quadratic in the curvature.
My experience at MSRI was very beneficial. I could discuss my research
questions with my mentor Robert Bryant which was very helpful. In addition
I could profit from research members being present at MSRI, the many
seminars at MSRI, and the Department of Mathematics of UC Berkeley.
My MSRI postdoctoral fellowship was certainly helpful for my applications
for a new postdoc position. Moreover my mentor Robert Bryant established
a contact to Nigel Hitchin from the University of Oxford.

Report from Postdoctoral Fellow

Fatemeh Mohammadi

June 2012

Ph.D Information:
Institution of Ph.D.: Amirkabir University of Technology, Tehran, Iran
Thesis Title: On the edge ideals of graphs
Year of Ph.D: Sep 2009
Ph.D. advisor: Dariush Kiani
Positions:
July 2012 - September 2014: Humboldt Research Fellowship, Philipps-Universitt Marburg, Mentor: Volkmar Welker.
September 2011 - June 2012: Postdoctoral Fellowship MSRI, Mentor: Hélène Barcelo.
2011 Jun: Visit to Professor Hibi at Osaka university, Osaka, Japan.
October 2010 - March 2011: Research member at MSRI, Berkeley, CA, USA.
Fall 2009 - Fall 2010: Junior associate researcher at IPM, Institute for Studies in Theoretical Physics and
Mathematics, Tehran, Iran.
Fall 2009 - Fall 2010: Instructor at Ferdowsi University of Mashhad, Mashhad, Iran.

Fall 2011
I submitted two papers for publication - one with coauthors viviana Ene, Jürgen Herzog and Takayuki Hibi,
another with Somayeh Moradi, and one with Leila Sharifan. I also regularly attended a class by Bernd
Sturmfels of UC Berkeley, on Algebraic curves, and the weekly seminars at UC Berkeley in combinatorics,
algebraic statistics, discrete mathematics, representation theory and and commutative algebra.

Spring 2012
I submitted two papers for publication as the only author. While I was working on the last one, the
problem involving determinantal ideals, I found out that there is some connection with matroid theory,
hyperplane arrangement, and algebraic statistic. Hence I learned some new ideas involving matroid theory,
and algebraic statistic which led to an ongoing project. I worked on a few problems and ideas to study
the determinantal ideals from combinatorial point of view. I also attended a class by Matt Baker on NonArchimedean Geometry. I collaborated with Farbod Shokrieh, a visiting graduate student of Matt Baker,
which led to some new ideas on the algebraic project involving chip firing game which require further
exploration. This led to an ongoing collaboration through email involving minimal free resolution of ideals
associated to sandpile ideals.
I had regular weekly meetings with Hélène Barcelo in which we worked on a few problems and ideas
in algebraic topology and combinatorial commutative algebra. While the experience did not lead to a
publication, I learned some new ideas in algebraic topology, and it helped me a lot to increase my knowledge
of the subject. I also learned a lot from people in the random spatial processes program. I attended many
talks during the program particularly those related to sandpile models, spanning trees, and etc.

1

Complementary Program 2011-12
Name: Thomas Mettler
Year of Ph.D: 2010
Institution of Ph.D.: University of Fribourg, Switzerland
Dissertation title: On the Weyl metrisability problem and related topics
Ph.D. advisor: Norbert Hungerbhler

Mettler, Thomas

Institution prior to obtaining the MSRI PD fellowship: University of
California at Berkeley, USA
Position at that institution: Postdoc
Mentor: Robert Bryant
Institution where you are going after the MSRI PD fellowship:
University of Oxford, UK
Position: Postdoc
Anticipated length: 2 years
Mentor: Nigel Hitchin
Mentor while at MSRI: Robert Bryant
Note: Fellow’s comments can be found in the Complementary Program
Report in the Appendix Section of this Annual Report.

Name: Fatemeh Mohammadi
Year of Ph.D: 2009
Institution of Ph.D.: Amirkabir University of Technology, Tehran, Iran
Dissertation title: On the edge ideals of graphs
Ph.D. advisor: Dariush Kiani
Institution prior to obtaining the MSRI PD fellowship: MSRI
Position at that institution: Research member
Mohammadi,
Fatemeh

Institution where you are going after the MSRI PD fellowship: PhilippsUniversitt Marburg
Position: Humboldt Research Fellow
Anticipated length: 2 years
Mentor: Volkmar Welker
Mentor while at MSRI: Hélène Barcelo
Note: Fellow’s comments can be found in the Complementary Program
Report in the Appendix Section of this Annual Report.

Postdoc Pre/Post-MSRI Institution Group
Family Name First Name Pre-MSRI Institution Group
Mettler
Thomas
Group I Public
Mohammadi Fatemeh
Foreign

Placement Institution Group
Foreign
Foreign

Pre-MSRI Institution Name
University of California at Berkeley
Ferdowsi University of Mashhad

Placement Institution Name
University of Oxford
Philipps-Universitt Marburg

Complementary Program 2011-12 Postdoctoral Fellows Demographic Summary

Gender

#

# of Distinct Members

Decline to State Gender

2
1
1
0

Ethnicities

#

Native American

Unavailable Information

0
1
0
0
0
1
0
0

Minorities

0

Male
Female

Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

% (No
Decl.)*

%
100.0%

50.00%

50.0%

50.00%

50.0%

50%

50%
Male

0.0%

% (No
Decl.)*

%

0.00%

0.0%

50.00%

50.0%

0.00%

0.0%

0.00%

0.0%

0.00%

0.0%

50.00%

50.0%

Female

Asian

50.0%
50.0%

0.0%
0.0%
White

0.0%

Citizenships

#

%

US Citizen & Perm. Residents

0
2
0
2

0.0%

Foreign
Unavailable information
# of Distinct Members

100.0%
0.0%
100.0%
0.0%

Perm Residents

0
0

Home Inst. in US

1

50.00%

Year of Ph.D

#

%

2011 & Later

0
1
1
0
0
0
0
0
0
0
2

0.0%

US Citizen

2010
2005-2009
2000-2004
1995-1999
1990-1994
1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

50%

50%

Home Inst. in US
Home Inst. NOT in US

0.0%

50.0%
50.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

100.0%

*Statistic Calculation based on all participants that did not decline.

2010

50%

50%
2005-2009

Complementary Program 2011-12
Program Summary

Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Guests
Total # of Distinct Members
1

# of Distinct
Members
0
0
2
0
3
0
0
5

# of
Citizens &
Perm. Res.

%
0.0%
0.0%
40.0%
0.0%
60.0%
0.0%
0.0%

0
0
0
0
2
0
0
2

US
# of
%
Citizens Female
0.0%
0
0
0.0%
0
0
0.0%
0
1
0.0%
0
0
66.7%
2
2
0.0%
0
0
0.0%
0
0
40.0%
2
3

%
0.0%
0.0%
50.0%
0.0%
66.7%
0.0%
0.0%
60.0%

# of
Minorities1
0
0
0
0
0
0
0
-

%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Minorities are US citizen who declare themselves American Indian, Black, Hispanic, or Pacific Islander. Minority percentage is calculated by dividing the number of Minorities by the total number of US citizens.

Home Institute Grouping

Role
Organizers
Research Professors
Postdoctoral Fellows
PD/RM
Research Members
Program Associates
Total
%

Group I Private Group I Public
0
0
0
0
0
1
0
0
0
0
0
0
1
0.0%
20.0%

US
Group II
Group III Group M Group B Non-Group
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
0
0
1
1
20.0%
0.0%
0.0%
0.0%
20.0%

Foreign

Total
0
0
0
0
1
2
0
0
1
3
0
0
2
5
40.0% 100.0%

Complementary Program 2011-12 Demographic Summary

Gender

#

# of Distinct Members

Decline to State Gender

5
2
3
0

Ethnicities

#

Native American

Unavailable Information

0
1
0
0
0
4
0
0

Minorities

0

Male
Female

Asian
Black
Hispanic
Pacific
White
Decline to State Ethnicities

% (No
Decl.)*

%
100.0%

40.00%

40.0%

60.00%

60.0%

% (No
Decl.)*

%

0.00%

0.0%

20.00%

20.0%

0.00%

0.0%

0.00%

0.0%

0.00%

0.0%

80.00%

80.0%

#

%
40.0%

40.0%

Home Inst. in US

3

60.00%

Year of Ph.D

#

%

2011 & Later

0
1
1
0
1
1
0
1
0
0
5

0.0%

2005-2009
2000-2004
1995-1999
1990-1994
1985-1989
1981-1984
1980 & Earlier
Unavailable Info.
Total # of Distinct Members

White

0.0%
100.0%

2
0

2010

Asian

20.0%

60.0%

Perm Residents

US Citizen

80.0%

0.0%

2
3
0
5

# of Distinct Members

Female

0.0%

US Citizen & Perm. Residents
Unavailable information

Male

60%

0.0%

Citizenships
Foreign

40%

40%

Home Inst. in US

60%

0.0%

Home Inst. NOT in
US

20.0%
20.0%
0.0%
20.0%

20%

20.0%
0.0%
20.0%
0.0%
0.0%

100.0%

*Statistic Calculation based on all participants that did not decline.

20%

2010
2005-2009

20%

20%
20%

1995-1999

1990-1994
1981-1984

Connections for Women:
Quantitative Geometry
Aug 18, 2011 to Aug 19, 2011
MSRI, Berkeley, CA, USA

Organizers:
Keith Ball (University College London)
Eva Kopecka (Mathematical Institute, Prague)
Assaf Naor (Courant Institute)
Yuval Peres (Microsoft Research)
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Connections for Women: Quantitative Geometry, August 18 to 19, 2011 at MSRI, Berkeley, CA USA

Report on the Connections for Women Workshop
of the Quantitative Geometry Programme.
Keith Ball, Eva Kopecká, Assaf Naor and Yuval Peres
18-19 August, 2011
The workshop featured 4 series of 2 lectures each, with the following lecturers
and titles:
Almut Burchard Symmetrization in analysis
Marianna Csörnyei Tangents to null sets and sets of positive measure
Ursula Hamenstädt Metric distortion in groups
Eva Kopecká Products of projections
The lectures were made very accessible to a broad audience and were wellattended by program participants as well as the female applicants to the specific
workshop. The lecture topics covered several of the diverse but interrelated fields
represented at the program and exhibited the links between these areas. Most notably, Burchard pointed out a striking similarity between the choice of symmetrization direction in her lectures and the choice of projection direction in Kopecká’s.
Burchard gave a particularly clear explanation of the ways in which classical and
modern symmetrization can be used to prove geometric inequalities and described
recent work on the rate of convergence of these symmetrization processes to the
limiting object (usually a ball).
Csörnyei described her remarkable work with Preiss and others showing that sets
of measure zero in the plane automatically exhibit characteristics that you would
expect from collections of curves in that you can assign an essentially unique tangent
direction at each point of the set and mentioned recent work with Jones, extending
the results to higher dimensions.
1
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Hamenstädt explained how the distortion (or lack of it) involved in embedding a
subgroup can be used to understand the “size” of the group. She gave an example
of a new proof of a theorem of Handel and Mosher on undistorted subgroups in the
outer automorphism groups of free groups. The argument uses topological methods
to build paths within the subgroup by considering the group’s action on systems of
spheres in a carefully chosen manifold: thus creating topological generators for the
group.
Kopecká gave a very accessible introduction to the problem of tracking sequences
of projections. Given a finite family of orthogonal projections on Hilbert space, is it
true that if one selects a sequence (P1 , P2 , . . .) from the family (with repetition) and
a point x in the space then the sequence (P1 x, P2 P1 x, P3 P2 P3 x, . . .) must converge.
She explained a proof for the case in which the projections have finite rank, using
the existence of separating functions with Lipschitz derivatives; and that for general
projections, the question astonishingly is still open.
All 4 lecture series picked up the theme of the program: that many geometric
problems that had hitherto been solved or studied in an abstract way can be made
quantitative or algorithmic, and that this is being done increasingly because of an
impetus from mathematical computer science. The responses from participants were
uniformly positive. One participant summed up the feeling: “The lectures were very
interesting, and extraordinarily clear and insightful.”

2
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Connections for Women: Quantitative Geometry, August 18 to 19, 2011 at MSRI, Berkeley, CA USA

Lecturers
First Name
Almut
Marianna
Ursula
Eva

Last Name
Burchard
Csornyei
Hamenstaedt
Kopecka

Institution
University of Toronto
University College London
Rheinische Friedrich-Wilhelms-Universität Bonn

Institute of Mathematics

Organizers
Keith
Assaf

First Name

Ball
Naor

Last Name
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Institution
University College London
New York University

Connections for Women: Quantitative Geometry, August 18 to 19, 2011 at MSRI, Berkeley, CA USA

Connections for Women: Quantitative Geometry
August 18, 2011 to August 19, 2011
Schedule
Thursday, August 18, 2011
9:25AM - 9:40AM
9:40AM - 10:40AM
10:40AM - 11:10AM
11:10AM - 12:10PM

MSRI, Simons Auditorium
MSRI, Simons Auditorium
MSRI, Atrium
MSRI, Simons Auditorium

Welcome to MSRI
Eva Kopecka
Tea
Ursula Hamenstaedt

12:10PM - 2:00PM
2:00PM - 3:00PM

MSRI, Atrium
MSRI, Simons Auditorium

Lunch
Almut Burchard

3:00PM - 3:30PM
3:30PM - 4:30PM

MSRI, Atrium
MSRI, Simons Auditorium

Tea
Marianna Csornyei

4:30PM - 5:30PM
6:30PM - 8:30PM

MSRI, Commons
MSRI

Panel Discussion
Dinner at Taste of the Himalayas

Products of Projections I
Metric Distortion in
Groups I
Symmetrization in
Analysis I
Tangents of Null Sets and of
Sets of Positive Measure

Friday, August 19, 2011
9:30AM - 10:30AM

MSRI, Simons Auditorium

Almut Burchard

10:30AM - 11:00AM
11:00AM - 12:00PM

MSRI, Atrium
MSRI, Simons Auditorium

Tea
Marianna Csornyei

12:00PM - 2:00PM
2:00PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 4:30PM

MSRI, Atrium
MSRI, Simons Auditorium
MSRI, Atrium
MSRI, Simons Auditorium

Lunch
Eva Kopecka
Tea
Ursula Hamenstaedt
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Symmetrization in
Analysis II
Tangents of Null Sets and of
Sets of Positive Measure
Products of Projections II
Metric Distortion in Groups II

Connections for Women: Quantitative Geometry, August 18 to 19, 2011 at MSRI, Berkeley, CA USA

Confirmed Participants
First Name
Fernando
Aaron
Grigori
Jonas
Keith
Almut
Stanley
Javier
Marianna
Tushar
Stanislav
Moon
David
Kei
Ursula
Steven
guanghao
Carlos
William
Sharada
Adam
Eva
Enrico
Sean
John
Atish
Assaf
Piotr
Sofia
Anthony
Regina
Russ
Tetsu
Peter
Uli
David
Lu
Yi

Last Name
Abiac Alesanco
Abrams
Avramidi
Azzam
Ball
Burchard
Chang
Chavez Dominguez
Csornyei
Das
Dubrovskiy
Duchin
Fisher
Funano
Hamenstaedt
Heilman
hong
Jimenez
Johnson
Kalanidhi
Klivans
Kopecka
Le Donne
Li
Lott
Mitra
Naor
Nowak
Ortega Castillo
Quas
Rotman
Thompson
Toyoda
Varju
Wagner
Wallmann
Wang
Wang

Current Institution
Universidad Pública de Navarra
MSRI - Mathematical Sciences Research Institute

University of Chicago
University of Washington
University College London
University of Toronto
Wellesley College
Texas A & M University
University College London
University of North Texas
Northeastern University
Tufts University
Indiana University
Kyoto University
Rheinische Friedrich-Wilhelms-Universität Bonn

New York University, Courant Institute
MSRI - Mathematical Sciences Research Institute

University of Sevilla
Texas A&M University
Bank of America
University of Texas
Institute of Mathematics
MSRI - Mathematical Sciences Research Institute

New York University, Courant Institute
University of California
University of South Florida
New York University
MSRI - Mathematical Sciences Research Institute

Texas A & M University
University of Victoria
University of Toronto
MSRI - Mathematical Sciences Research Institute

Nagoya University
MSRI - Mathematical Sciences Research Institute

ETH Zürich
MSRI - Mathematical Sciences Research Institute
MSRI - Mathematical Sciences Research Institute
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Confirmed Participants
First Name
Stefan
Kevin
Marshall
Xiangdong
Qian
Robert

Last Name
Wenger
Wildrick
Williams
Xie
Yin
Young

Current Institution
Université de Fribourg
Universität Bern
MSRI - Mathematical Sciences Research Institute

Georgia Southern University
MSRI - Mathematical Sciences Research Institute

University of Toronto
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Officially Registered Participant Information
Participants

45

Gender
Male
Female
Declined to state

64.44%
24.44%
11.11%

45
29
11
5

46.67%
28.89%
6.67%
0.00%
0.00%
0.00%
0.00%
17.78%

45
21
13
3
0
0
0
0
8

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Mixed
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

17 Responses out of 45 participants: 38% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

9

53%

partially

7

41%

no

1

6%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

13

76%

Satisfactory

4

24%

Below satisfactory

0

0%

no opinion

0

0%

15

88%

Satisfactory

2

12%

Below satisfactory

0

0%

no opinion

0

0%

Was there adequate time between lectures for discussion?
Above satisfactory

Page 10 of 15
Additional comments on the topic presentation and organization
The lectures were very interesting, and extraordinarily clear and insightful

More background and reference

material made available online would help.
Connections for Women: Quantitative Geometry, August 18 to 19, 2011 at MSRI, Berkeley, CA USA

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

11

65%

partially

6

35%

no

0

0%

yes

12

71%

partially

5

29%

no

0

0%

yes

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
16

94%

partially

1

6%

no

0

0%

Additional comments on your personal assessment
Of the four talks, one was far from my own work, yet very interesting. These talks will open new directions for me to
explore.

Wonderful experience - left wanting more lectures!
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Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

6%

16

94%

1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

6%

16

94%

1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

6%

16

94%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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Not satisfactoryAbove satisfactory
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6%

3

3

18%

4

9

53%

5 - Above satisfactory

4

24%
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Additional comments on the venue
At tea there is generally only cake and very little healthy food. All else is perfect here.
a unique spirit. very conducive for discussion.

The place has

Simply Fantastic!

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the overall experience for
future participants.

Number of daily responses
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Connections for Women: Quantitative Geometry
August 18-19, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization



The lectures were very interesting, and extraordinarily clear and insightful
More background and reference material made available online would help.

Additional comments on your personal assessment
 Of the four talks, one was far from my own work, yet very interesting. These talks will open new
directions for me to explore.
 Wonderful experience - left wanting more lectures!

Additional comments on the venue





At tea there is generally only cake and very little healthy food. All else is perfect here.
The place has a unique spirit. very conducive for discussion.
Simply Fantastic!

Page 15 of 15

Introductory Workshop:
Quantitative Geometry
Aug 22, 2011 to Aug 26, 2011
MSRI, Berkeley, CA, USA

Organizers:
Keith Ball (University College London)
Eva Kopecka (Mathematical Institute, Prague)
Assaf Naor (Courant Institute)
Yuval Peres (Microsoft Research)
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Report on: “Introductory Workshop on
Quantitative Geometry”

The Quantitative Geometry MSRI program is inherently interdisciplinary, in
fact, it is devoted to a mathematical methodology rather than a specific mathematical discipline. As such, it was important for the introductory workshop to include
talks by leading experts, serving as an introduction to the wide variety of problems
which depend on quantitative geometric reasoning. We believe the this workshop
was a resounding success. World leading experts in a variety of disciplines made
considerable efforts to present clears introduction to exciting results and research
directions. The topics covered in this workshop included: geometric group theory,
the theory of Lipschitz functions, large scale and coarse geometry, Riemannian geometry, random matrices, classical and quantum complexity theory, embeddings
of metric spaces, quantitative aspects of Banach space theory, geometric measure
theory and isoperimetry. We list below a selection of the scientific highlights of
this workshop.
• Tobias Colding gave an incredibly clear introduction to the theory of geometric flows, focusing mainly on mean curvature flow. His presentation
included highlights of major results and challenges related to the classification of the possible behavior of such flows.
• Shmuel Weinberger discussed tantalizing links between geometric topology, algebraic topology, and complexity/decidability problems.
• Daniel Kane presented a detailed introduction to the theory of polynomial
threshold functions from the perspective of their sensitivity to noise. This
area has important applications to complexity theory and learning theory.
• Oded Regev gave a very clear introduction to geometric and analytic aspects of quantum information theory, including a detailed explanation of
1
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the relevance of Grothendieck’s inequality (due the work of Tsirelson in the
1980s), semidefinite programming, unique games, and operator spaces.
• Tatiana Toro presented an historical account of Preiss’ theory of tangent
measures and their applications in geometric measure theory and harmonic
analysis.
• Alessio Figalli gave an excellent introduction to the theory of optimal transportation and its applications to geometric inequalities, including his recent
work on stability estimates in isoperimetric problems.
• Van Vu surveyed recent progress on the eigenvalue distribution of random
matrices. The proofs in this theory are based on a variety of quantitative
geometric considerations.
• Bruce Kleiner explained modern differentiability theory for Lipschitz functions and its relations to bi-Lipschitz embeddings into Banach spaces.
• Yves Benoist presented his breakthrough work on the classification of closed
invariant subsets on finite volume homogeneous spaces. This work is based
on delicate estimates for rare events that occur in certain geometric random
walks.
• Larry Guth and Stefen Wenger each gave a talk on various aspects of isoperimetric problems related to filling inequalities. These talks served as a clear
and detailed introduction to this important area of Rimeannian geometry
and geometric measure theory.
• Emmanuel Breuillard presented his work with Green and Tao on the classification of approximate subgroups of general groups, based on a quantitative
versions of the solution of Hilbert’s fifth problem and recent breakthrough
work of Hrushovski.
• Pierre Pansu gave a very lucid introduction the theory of L p cohomology,
and its applications.

2

3 of 17

Introductory Workshop: Quantitative Geometry, August 22 to 26, 2011 at MSRI, Berkeley, CA USA

Lecturers
First Name

Last Name

Yves
Emmanuel
Almut
Tobias
Alessio
Larry

Benoist
Breuillard
Burchard
Colding
Figalli
Guth

Ursula
William
Daniel
Bruce
Eva
Emanuel
Pierre

Hamenstaedt
Johnson
Kane
KLEINER
Kopecka
Milman
Pansu

Oded
Tatiana
van
Shmuel
Stefan
Andrzej

Regev
Toro
vu
Weinberger
Wenger
Zuk

Institution
Centre National de la Recherche
Scientifique (CNRS)
Université de Paris XI (Paris-Sud)
University of Toronto
Massachusetts Institute of Technology
University of Texas
Institute for Advanced Study
Rheinische Friedrich-WilhelmsUniversität Bonn
Texas A&M University
Harvard University
New York University, Courant Institute
Institute of Mathematics
Technion--Israel Institute of Technology
Université de Paris XI (Paris-Sud)
CNRS, ENS, Paris, France and Tel
Aviv University
University of Washington
Yale University
University of Chicago
University of Illinois
Université de Paris VII (Denis Diderot)

Organizers
First Name

Last Name

Keith

Ball

Assaf

Naor

Institution
UCL
New York University
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Introductory Workshop: Quantitative Geometry
August 22, 2011 to August 26, 2011
Schedule

Monday, August 22, 2011
9:25AM - 9:40AM
9:40AM - 10:40AM

Simons Auditorium
Simons Auditorium

Welcome
Shmuel Weinberger

10:40AM - 11:10AM Atrium
11:10AM - 12:10PM Simons Auditorium

Tea
Danial Kane

12:10PM - 2:00PM
2:00PM - 3:00PM

Atrium
Simons Auditorium

Lunch
Bruce Kleiner

3:00PM - 3:30PM
3:30PM - 4:30PM

Atrium
Simons Auditorium

Tea
Alessio Figalli

The Unreasonable Effectiveness of
Algebraic Topology
Noise Sensitivity of Polynomial Threshold
Functions
Differentiability and Bilipschitz Embedding
in Banach Spaces
Optimal Transport and Applications to
Functional Inequalities

Tuesday, August 23, 2011
9:30AM - 10:30AM Simons Auditorium
10:30AM - 11:00AM Atrium
11:00AM - 12:00PM Simons Auditorium

Tatiana Toro
Tea
Van Vu

12:00PM - 2:00PM
2:00PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 4:30PM

Atrium
Simons Auditorium
Atrium
Simons Auditorium

Lunch
Yves Benoist
Tea
Larry Guth

4:30PM - 6:30PM

Atrium

Reception

Tangent Measures and Applications
Progress and Problems in the Theory of
Random Matrices
Invariant Subsets on Homogeneous Spaces
Contraction of Areas and Homotopy Types
of Mappings

Wednesday, August 24, 2011
9:30AM - 10:30AM

Simons Auditorium

10:30AM - 11:00AM Atrium

Emmanuel Breuillard

Approximate Groups and Hilbert 5th
Problem

Tea

Thursday, August 25, 2011
9:30AM - 10:30AM Simons Auditorium
10:30AM - 11:00AM Atrium
11:00AM - 12:00PM Simons Auditorium

Pierre Pansu
Tea
William Johnson

12:00PM - 2:00PM
2:00PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 4:30PM

Lunch
Oded Regev
Tea
Ursula Hamenstaedt

Atrium
Simons Auditorium
Atrium
Simons Auditorium

TBA
Commutators of Operators on Banach
Spaces
Games with Entanglement
Contracting Geodesics

Friday, August 26, 2011
9:30AM - 10:30AM Simons Auditorium
10:30AM - 11:00AM Atrium
11:00AM - 12:00PM Simons Auditorium

Andrzej Zuk
Tea
Stefan Wenger

12:00PM - 2:00PM
2:00PM - 3:00PM

Atrium
Simons Auditorium

Lunch
Tobias Colding

3:00PM - 3:30PM

Atrium

Tea
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L2 Betti Numbers of Closed Manifolds
Isoperimetric Filling Problems and Large
Scale Geometry
Singularities and Dynamics of Mean
Curvature Flow
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Invited Participants
First Name
Fernando

Last Name
Abiac Alesanco

Aaron
Gergely
Jose
Grigori
Jonas
Keith
Matt

Abrams
Ambrus
Ansorena
Avramidi
Azzam
Ball
Bernard

Yves
Jacob
Emmanuel
Almut
Stanley
Javier
Michael
Tobias
Marianna
Daniel
Jonathan
Tushar
Guy
Dominic
Stanislav
Tullia
Alessio
David
Conor
Kei
Jasun
Larry

Benoist
Bernstein
Breuillard
Burchard
Chang
Chavez Dominguez
Christ
Colding
Csornyei
Dadush
Dahl
Das
David
Dotterrer
Dubrovskiy
Dymarz
Figalli
Fisher
Frailey
Funano
Gong
Guth

Ursula
Steven

Hamenstaedt
Heilman

guanghao
Arie
Henry
Carlos
William
Jerry
Daniel

hong
Israel
Jacobs
Jimenez
Johnson
Kaminker
Kane

Current Institution
Universidad Pública de Navarra
MSRI - Mathematical Sciences Research
Institute
Hungarian Academy of Sciences (MTA)
Universidad de La Rioja
University of Chicago
University of Washington
UCL
University of California, Berkeley
Centre National de la Recherche
Scientifique (CNRS)
Stanford University
Université de Paris XI (Paris-Sud)
University of Toronto
Wellesley College
Texas A & M University
UC Berkeley Math Faculty
Massachusetts Institute of Technology
University College London
Georgia Institute of Technology
University of California
University of North Texas
University of California
University of Toronto
Northeastern University
Yale University
University of Texas
Indiana University
Yale University
Kyoto University
University of Pittsburgh
Institute for Advanced Study
Rheinische Friedrich-Wilhelms-Universität
Bonn
New York University, Courant Institute
MSRI - Mathematical Sciences Research
Institute
New York University, Courant Institute
California Institute of Technology
University of Sevilla
Texas A&M University
University of California, Davis
Harvard University
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Invited Participants
First Name
Kyle
Bruce
Adam
Hassane
Eva
Robert

Last Name
Kinneberg
KLEINER
Klivans
Kone
Kopecka
Korsan

Enrico
Sean
John
John
Dustin
William
Atish
Elchanan
Alexander
Assaf
Alexey
Joe

Le Donne
Li
Lott
Mackay
Mayeda
Meyerson
Mitra
Mossel
Nabutovsky
Naor
Nazarov
Neeman

Jelani

Nelson

Piotr
Sofia
Donal
Pierre
dimitri

Nowak
Ortega Castillo
O'Shea
Pansu
papadimitriou

Irine
Anthony

Peng
Quas

Oded
Regina
Richard

Regev
Rotman
Scott

Nikhil

Srivastava

Russ
Tatiana
Tatiana
Tetsu
Ngoc

Thompson
Toro
Toro
Toyoda
Tran

Current Institution
University of California
New York University, Courant Institute
University of Texas
Polytechnic University
Institute of Mathematics
retired
MSRI - Mathematical Sciences Research
Institute
New York University, Courant Institute
University of California
University of Oxford
University of California
University of Helsinki
University of South Florida
UC Berkeley Math Faculty
University of Toronto
New York University
Novosibirsk State University
University of California
MSRI - Mathematical Sciences Research
Institute
MSRI - Mathematical Sciences Research
Institute
Texas A & M University
Mount Holyoke College
Université de Paris XI (Paris-Sud)
State University of Ghent (RUG)
MSRI - Mathematical Sciences Research
Institute
University of Victoria
CNRS, ENS, Paris, France and Tel Aviv
University
University of Toronto
Santa Clara University
MSRI - Mathematical Sciences Research
Institute
MSRI - Mathematical Sciences Research
Institute
University of Washington
University of Washington
Nagoya University
University of California
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Invited Participants
First Name

Last Name

Peter
van
Uli
David

Varju
vu
Wagner
Wallmann

Lu

Wang

Yi

Wang

Zhiren
Shmuel
Stefan
Kevin

Wang
Weinberger
Wenger
Wildrick

Marshall
Xiangdong

Williams
Xie

Qian
Robert
Andrzej

Yin
Young
Zuk

Current Institution
MSRI - Mathematical Sciences Research
Institute
Yale University
ETH Zürich
self
MSRI - Mathematical Sciences Research
Institute
MSRI - Mathematical Sciences Research
Institute
MSRI - Mathematical Sciences Research
Institute
University of Chicago
University of Illinois
Universität Bern
MSRI - Mathematical Sciences Research
Institute
Georgia Southern University
MSRI - Mathematical Sciences Research
Institute
University of Toronto
Université de Paris VII (Denis Diderot)
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Officially Registered Participant Information
Participants

89

Gender
Male
Female
Declined to state

74.16%
14.61%
11.24%

89
66
13
10

53.93%
20.22%
5.62%
0.00%
2.25%
0.00%
1.12%
16.85%

89
48
18
5
0
2
0
1
15

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Mixed
Declined to state
* ethnicity specifications are not exclusive
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responses
See complete responses

29 responses out of 89 participants: 33% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

14

48%

14

48%

no

1

3%

no opinion

0

0%

partially

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

20

69%

Satisfactory

8

28%

Below satisfactory

1

3%

no opinion

0

0%

Was there adequate time between lectures for discussion?
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Above satisfactory

23

79%

Satisfactory

6

21%

Below satisfactory

0

0%

no opinion

0

0%

Additional comments on the topic presentation and organization
A wide-ranging workshop. Yet almost everything was made accessible by the Speakers' wilingness
to share "what is really going on".

Too many speakers (perhaps one third)

spoke to specialists.

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes
partially
no

16

55%

13

45%

0

0%

Did the workshop increase your interest in the subject?
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yes

21

72%

partially

6

21%

no

2

7%

Was the workshop worth your time and effort?
yes

25

86%

partially

4

14%

no

0

0%

Additional comments on your personal assessment
TYhis was my first serious encounter with Metric Geometry. I fell in loive a bit with the
questyions, and the methods ...
references could be provided either online

Some more background material and
...

Venue

Your overall experience at MSRI
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1 -Not satisfactory

0

0%

2

0

0%

3

2

7%

4

6

21%

21

72%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff
1 -Not satisfactory

0

0%

2

0

0%

3

2

7%

4

2

7%

25

86%

1 -Not satisfactory

0

0%

2

0

0%

3

1

3%

4

3

10%

25

86%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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1 -Not satisfactory

0

0%

2

2

7%

3

7

24%

4

15

52%

5

17%

5 -Above satisfactory

Not satisfactoryAbove satisfactory
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Additional comments on the venue
Outstanding.

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the
overall experience for future participants.
Starting talks a bit earlier would be a nice courtesy to
those arriving from the East coast

Number of daily responses
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Introductory Workshop: Quantitative Geometry
August 22-26, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 A wide-ranging workshop. Yet almost everything was made accessible by the Speakers'
willingness to share "what is really going on
 Too many speakers (perhaps one third) spoke to specialists.
Additional comments on your personal assessment
 This was my first serious encounter with Metric Geometry. I fell in love a bit with the questions,
and the methods ...
 Some more background material and references could be provided either online or directly to the
participants, to help when the going got tough!

Additional comments on the venue
 Outstanding.
Additional comments or suggestions you may have to improve the overall experience for future
participants
 Starting talks a bit earlier would be a nice courtesy to those arriving from the East coast
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Probabilistic Reasoning in
Quantitative Geometry
Sep 19, 2011 to Sep 23, 2011
MSRI, Berkeley, CA, USA

Organizers:
Anna Erschler (Université Paris-Sud)
Assaf Naor (Courant Institute)
Yuval Peres (Microsoft Research)
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Report on the workshop “Probabilistic
Reasoning in Quantitative Geometry” (part of
the MSRI Quantitative Geometry program)

“Probabilistic Reasoning in Quantitative Geometry” refers to the use of probabilistic techniques to prove geometric theorems that do not have any a priori
probabilistic content. A classical instance of this approach is the probabilistic
method to prove existence of geometric objects (examples include Dvoretzky’s
theorem, the Johnson-Lindenstrauss lemma, and the use of expanders and random
graphs for geometric constructions). Other examples are the use of probabilistic
geometric invariants in the local theory of Banach spaces (sums of independent
random variables in the context of type and cotype, and martingale-based invariants), the more recent use of such invariants in metric geometry (e.g., Markov
type in the context of embedding and extension problems), probabilistic tools
in group theory, the use of probabilistic methods to prove geometric inequalities (e.g., maximal inequalities, singular integrals, Grothendieck inequalities), the
use of probabilistic reasoning to prove metric embedding results such as Bourgain’s embedding theorem (where the embedding is deterministic, but its analysis
benefits from a probabilistic interpretation), probabilistic interpretations of curvature and their applications, and the use of probabilistic arguments in the context
of isoperimetric problems (e.g., Gaussian, rearrangement, and transportation cost
methods). The MSRI workshop devoted to these topics brought together a diverse
group of researchers whose work relies on probabilistic reasoning in geometric
context. We list below a selection of the scientific highlights of this workshop.
• Tuomas Hytönen described the use of random nets and dyadic cubes to
prove singular integral inequalities on doubling metric measure spaces. On
a related topic, Alexander Volberg discussed the use of random geometric
constructions to obtain delicate estimates for singular integrals in Euclidean
1
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spaces such as the Cauchy integral on subsets of the plane. He also described the use of randomness to obtain sharp weighted estimates for singular operators.
• Keith Ball gave an excellent talk on sharp estimates for the Gaussian surface
area of convex sets.
• Russle Lyons described beautiful results that use uniformly random spanning forests on the Cayley graph of a finitely generated group is order to
prove isoperimetric inequalities that do not depend on the choice of generating set.
• Gideon Schechtman discussed the state of the art in quantitative estimates in
the classical Dvoretzky theorem: a striking use of the probabilistic method
in geometry.
• Gilles Pisier gave an excellent talk on the use of random matrices in order
to prove the non-commutative Grothendieck inequality.
• Almut Burchard presented new results on the behavior of random rearrangements, yielding improved convergence results for Steiner symmetrization.
• Rachel Ward presented striking results that exhibit a strong relation between
the Restricted Isometry Property and the Johnson-Lindenstrauss embedding
property. This gives the best known Johnson-Lindenstrauss type embedding
theorems for certain structured random matrices, with applications to compressed sensing.
• Elchanan Mossel presented a family of conjectures on optimal partitions of
Gaussian space. He showed the validity of his conjectures in some special
cases and explained the impact of a positive solution of his conjectures on
computational complexity theory.
• Balint Virag presented his recent breakthrough result on speed exponents of
random walks in finitely generated groups: he showed that these exponents
can take any value in the interval [3/4, 1].
• Emmanuel Breuillard described results on the expansion properties of random Cayley graphs, starting with the Bourgain-Gamburd method through
recent results showing that almost all pairs of elements in a finite simple

2
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group of bounded rank give rise to a Cayley graph with a uniform spectral
gap.
• Anders Karlsson described a novel method to construct a homomorphism
from a group to the reals by using the drift of the random walk on the group.

3
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Invited Speakers
First Name
Alexandr
Keith
Emmanuel
Almut
Ronen
Anna
Tuomas
Anders
Francois
Russell
Manor
Elchanan
Assaf
Yuval
gilles
Gideon
PERLA
Nicole
alexander
Rachel

Last Name
Andoni
Ball
Breuillard
Burchard
Eldan
Gilbert
Hytönen
Karlsson
Ledrappier
Lyons
Mendel
Mossel
Naor
Peres
pisier
Schechtman
SOUSI
Tomczak-Jaegermann
volberg
Ward

Current Institution
Microsoft Research --- Silicon Valley
UCL
Universite Paris-Sud, Orsay
University of Toronto
Tel Aviv University
University of Michigan
University of Helsinki
University of Geneva
University of Notre Dame
Indiana University
Open University of Israel
UC Berkeley Math Faculty
New York University
Microsoft Research
Texas A & M University
Weizmann Institute of Science
University of Cambridge
University of Alberta
Michigan Sate University
University of Texas
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Probabilistic Reasoning in Quantitative Geometry
September 19, 2011 to September 23, 2011
Schedule
Monday, September 19, 2011
9:15AM - 9:30AM

Simons Auditorium

Welcome

9:30AM - 10:20AM

Simons Auditorium

Keith Ball

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 11:50AM

Simons Auditorium

Russell Lyons

Uniform Isoperimetric Constants via
Random Forests

12:00PM - 12:40PM

Simons Auditorium

Yuval Peres

Markov Type and Embedding
Obstructions

12:40PM - 2:00PM

Atrium

Lunch

2:00PM - 2:50PM

Simons Auditorium

Gideon Schechtman

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:20PM

Simons Auditorium

Tuomas Hytönen

Gaussian Surface Area and Noise
Sensitivity

Fine Estimates in Dvoretzky\'s Theorem
Random Cubes in a Metric Space with
Application to Singular Integrals with
Non-doubling Measures

Tuesday, September 20, 2011
Random Matrices, Exact Operator Spaces
and Non-commutative Grothendieck
Theorem

9:30AM - 10:20AM

Simons Auditorium

Gilles Pisier

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 11:50AM

Simons Auditorium

Almut Burchard

Random Sequences of Simple
Rearrangements

12:00PM - 12:40PM

Simons Auditorium

Perla Sousi

New Applications of Rearrangement
Inequalities

12:40PM - 2:00PM

Atrium

Lunch

2:00PM - 2:50PM

Simons Auditorium

Rachel Ward

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:20PM

Simons Auditorium

Balint Virag

4:30PM - 6:30PM

Atrium

Reception

9:30AM - 10:20AM

Simons Auditorium

Emmanuel Breuillard

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 11:50AM

Simons Auditorium

Manor Mendel

12:00PM - 12:45PM

Simons Auditorium

Problem Session

Near-equivalence of the Restricted
Isometry Property and the JohnsonLindenstrauss Lemma
Speed exponents for random walks on
groups

Wednesday, September 21, 2011
Random Cayley Graphs and Expanders
for Finite Simple Groups
Calculus for Nonlinear Spectral Gaps

Thursday, September 22, 2011
9:30AM - 10:20AM

Simons Auditorium

Elchanan Mossel

10:30AM - 11:00AM

Atrium

Tea

Optimal Gaussian Partitions

11:00AM - 11:50AM

Simons Auditorium

François Ledrappier

Entropies for Covers of Compact
Manifolds

12:00PM - 12:40PM

Simons Auditorium

Assaf Naor

Probabilistic Tools in Nonlinear
Dvoretzky Theory

12:40PM - 2:00PM

Atrium

Lunch

2:00PM - 2:50PM

Simons Auditorium

Nicole Tomczak Jaegermann

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:20PM

Simons Auditorium

Alexander Volberg

Random Geometric Constructions for the
Sharp Estimates of Singular Operators

9:30AM - 10:20AM

Simons Auditorium

Anders Karlsson

Homomorphisms from Random Walks

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 11:50AM

Simons Auditorium

Alexandr Andoni

12:00PM - 2:00PM

Atrium

Lunch

Homogeneous Finite-Simensional Banach
Spaces and Random Projections of
Convex Bodies

Friday, September 23, 2011

2:00PM - 2:40PM

Simons Auditorium

Ronen Eldan

2:50PM - 3:20PM

Atrium

Tea
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The effect of dimensionality on the
stability in the Brunn-Minkowski
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Registered Participant Information
Participants

71

Gender
Male
Female
Declined to state

80.28%
11.27%
8.45%

71
57
8
6

60.56%
14.08%
2.82%
0.00%
2.82%
0.00%
0.00%
19.72%

71
43
10
2
0
2
0
0
14
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White
Asian
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Pacific Islander
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Native American
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* ethnicity specifications are not exclusive
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responses

See complete responses

26 responses out of 71 participants: 37% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

19

73%

partially

7

27%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

14

54%

11

42%

Below satisfactory

1

4%

no opinion

0

0%

17

65%

Satisfactory

8

31%

Below satisfactory

1

4%

no opinion

0

0%

Satisfactory

Was there adequate time between lectures for discussion?
Above satisfactory
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Additional comments on the topic presentation and organization
Excellent organization, one outstanding talk

Speakers should be informed that they meed to

address the non-experts. For a workshop like this one where several areas are represented, they need to emp

...
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Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

18

69%

partially

8

31%

no

0

0%

yes

22

85%

partially

4

15%

no

0

0%

yes

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
25

96%

partially

1

4%

no

0

0%

Additional comments on your personal assessment
Beiing visiting for a longer time I could select the talks of special interest to
me

This was not exactly my community, and so I made new and interesting

connections
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Venue
Probabilistic Reasoning in Quantitative Geometry, September 19-23, 2011 at MSRI, Berkeley, CA USA

Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

1

4%

4

6

23%

19

73%

1 - Not satisfactory

0

0%

2

0

0%

3

1

4%

4

6

23%

19

73%

1 - Not satisfactory

0

0%

2

0

0%

3

1

4%

4

6

23%

19

73%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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3
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Not satisfactoryAbove satisfactory
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3

12

46%

4

6

23%

5 - Above satisfactory

3

12%
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Additional comments on the venue
I wish there was more selection at lunch
would help
The

Another blackboard in the reception area

It would be nice to provide some shades for working on and enjoying the terraces outside the building.

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
Thank you for organizing this great workshop
Very pleasant.
More active, in terms of people passing by, than I expected. Want to come back!

Number of daily responses
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Probabilistic Reasoning in Quantitative Geometry
September 19 - 23, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 Excellent organization, one outstanding talk
 Speakers should be informed that they need to address the non-experts. For a workshop like
this one where several areas are represented, they need to emphasize background, not new
results.
 the problem session is nice
 Outstanding talks, interesting discussions
Additional comments on your personal assessment
 Beiing visiting for a longer time I could select the talks of special interest to me
 This was not exactly my community, and so I made new and interesting connections

Additional comments on the venue
 I wish there was more selection at lunch
 Another blackboard in the reception area would help
 It would be nice to provide some shades for working on and enjoying the terraces outside the
building. The direct sunlight was too hot for this during the workshop.
 I am vegan and had to go to the L. Hall of Science, but that was OK. When the A/C does not
work, you should inform participants ahead of time.
 Only little air conditioning available.
 The environment is very conducive to collaboration and discussion
Additional comments or suggestions you may have to improve the overall experience for future
participants
 Thank you for organizing this great workshop
 Very pleasant. More active, in terms of people passing by, than I expected. Want to come back!
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Report on
Embedding Problems in Banach Spaces and Group Theory
MSRI Workshop, Oct 17, 2011 to Oct 21, 2011
Organizers: William Johnson, chair (Texas A&M University), Bruce Kleiner (Yale University and Courant Institute), Gideon Schechtman (Weizmann Institute), Nicole TomczakJaegermann (University of Alberta), and Alain Valette (Université de Neucht̂el)
Scientific Description
This workshop was devoted to various kinds of embeddings of metric spaces into
Banach spaces, including biLipschitz embeddings, uniform embeddings, and coarse embeddings, as well as linear embeddings of finite dimensional spaces into low dimensional
`np spaces. These topics are of interest to functional analysts, geometers, geometric group
theorists, and theoretical computer scientists (because of applications to the design of algorithms). At this Workshop, there was an emphasis on the relevance to geometric group
theory as well as an exploration into the use of metric differentiation theory to effect
embeddings.
Presentations
The schedule of the Workshop can be found at
http://www.msri.org/web/msri/scientific/show/-/event/Wm575
Since the backgrounds of the participants were very diverse, speakers were encouraged
to address a broad audience. As a result, most talks were accessible to all participants, and
during free periods there was considerable interaction among participants from different
areas. The fine balance between members of various groups of mathematicians was much
appreciated by the participants. There were talks by well known senior researchers as well
as junior scientists who are developing the fields.
John Roe gave a beautiful colloquium-style talk to explain how people from operator
algebras became gradually interested in embedding problems, in a search for equivariant
versions of the index theorem.
Mark Sapir lectured about his recent achievement that every aspherical recursively
presented group embeds into a group with finite aspherical presentation complex; this
applies in particular to the famous “Gromov monsters” containing expanders. As a consequence, there exist 4-dimensional compact manifolds whose universal covers do not embed
coarsely into Hilbert space and have infinite asymptotic dimension.
Yuval Peres surveyed his joint work with Assaf Naor relating the compression exponents for embedding groups into Hilbert space to the rate of escape of random walks on
those groups; in particular, he explained the need to consider other random walks than
simple ones when the target space is Lp rather than Hilbert space.
Mikhail Ostrovskii explained how he modified a group-theoretic construction of Arzhantseva, Guentner, and Spakula to produce families of finite graphs with unbounded girth but
bounded `1 -distortion, thereby solving a question of Linial, Magen, and Naor (2002).
1
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Gouliang Yu spoke about fibered coarse embeddings and applications, as well as the
interplay between the existence of fibered coarse embeddings and different notions of expanders.
Bruce Kleiner talked about a fundamental method of Cheeger and himself using a
generalized notion of differentiability to prove that certain metric spaces (in particular the
Laakso graph and the Heisenberg group with the Carnot metric) do not Lipschitz embed
in Banach spaces with the Radon-Nikodym property and some (such as the Heisenberg
group) also do not embed into L1 .
Jeff Cheeger spoke on a far reaching generalization of “quantitative differentiation”
(generalizing a method specifically used by Peter Jones and variants of which were previously used by others) and gave several application of it.
Eva Kopecka reported on an improvement of the classical Kirszbraun extension theorem wherein the extension depends continuously on the input data.
Olivier Guedon talked about joint work with Omer Friedland. They introduced a
general restricted isomorphism property and showed how it allows the construction of
embeddings of `np , p > 0, into various type of Banach or quasi-Banach spaces. They
(1+η)n

obtained with optimal polynomial bounds in η > 0 for embedding `np into `r
for
0 < r < p < 2 with r ≤ 1.
The junior speakers also did a remarkably good job of addressing presentations to a
broad audience:
Michael Dore and Olga Maleva presented very subtle constructions of “small” sets
in Banach spaces with separable dual which contain a differentiability point of every real
valued Lipschitz function and in the case the space is a Hilbert space even of every planar
valued Lipschitz function. “Small” here means closed and of Hausdorff dimension 1 in the
first case and 2 in the second.
Nirina Randrianarivony gave new obstructions for the existence of a uniform quotient
mapping from a Banach X onto a Banach space Y . In particular, she proved her result
with Vegard Lima that there is no uniform quotient map from `p to `q for any 1 < p <
q < ∞, thereby completing a study initiated by Bates, Johnson, Lindenstrauss, Preiss,
and Schechtman in the 1990s.
Romain Tessera discussed his paper with Tim Austin and Assaf Naor that used representation theory to provide sharp quantitative obstructions on the existence of a biLipschitz embedding of the Heisenberg group into uniformly convex Banach spaces.
Dennis Dreesen discussed how the equivariant Hilbert space compression of finitely
generated groups is affected by various group constructions, including free products and
certain group extensions (e.g. by groups of polynomial growth or hyperbolic groups).
Florent Baudier discussed results of Kalton and also himself about embedding stable
metric spaces and proper metric spaces coarsely or uniformly into reflexive Banach spaces.
Sean Li reported on his work with Assaf Naor that gave a new proof of a result of
Bates, Johnson, Lindenstrauss, Preiss, and Schechtman that Lipschitz maps from the unit
ball of a finite dimensional space into a superreflexive Banach space must be approximately
affine on some smaller ball of a controlled radius r. The advantage of this new proof is
that it gives a concrete lower bound for r.
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Embedding Problems in Banach Spaces and
Group Theory
October 17 ‐ 21, 2011
Schedule
Monday, October 17, 2011
9:15AM ‐ 9:30AM
9:30AM ‐ 10:30AM

Simons
Auditorium
Simons
Auditorium

Welcome
Bruce Kleiner

Embedding 1‐dimensional spaces in L_1

10:30AM ‐ 11:00AM

Atrium

Tea

11:00AM ‐ 12:00PM

Simons
Auditorium

Sean Li

12:00PM ‐ 2:00PM

Atrium

Lunch

2:00PM ‐ 3:00PM

Simons
Auditorium

Mark Sapir

3:00PM ‐ 3:30PM

Atrium

Tea

3:30PM ‐ 4:30PM

Simons
Auditorium

Florent Baudier

Embeddings into reflexive Banach spaces

Embedding Questions and Index Theory

Discretization and Affine Approximation in High
Dimensions

Aspherical groups and manifolds with extreme
properties

Tuesday, October 18, 2011
9:30AM ‐ 10:30SM

Simons
Auditorium

John Roe

10:30AM ‐ 11:00AM

Atrium

Tea

11:00AM ‐ 12:00PM

Simons
Auditorium

Olivier Guédon

12:00PM ‐ 2:00PM

Atrium

Lunch

2:00PM ‐ 3:00PM

Simons
Auditorium

Mikhail
Ostrovskii

3:00PM ‐3:30PM

Atrium

Tea

3:30PM ‐ 4:30PM

Simons
Auditorium

Dennis Dreesen

4:30PM ‐ 6:30PM

Atrium

Welcome Reception

Sparsity and Non‐Euclidean Embeddings

Low‐Distortion Embeddings of Graphs with Large
Girth

The Behaviour of (Equivariant) Hilbert Space
Compression under Group Constructions

Wednesday, October 19, 2011
9:30AM ‐ 10:30AM

Simons
Auditorium

Guoliang Yu

Fibred Embedding into Hilbert Space and its
Applications

10:30AM ‐ 11:00AM

Atrium

Tea

11:00AM ‐ 12:00PM

Simons
Auditorium

Nirina
Randrianarivony

Asymptotic geometry of Banach spaces and uniform
quotient maps

Embeddings of Groups into Hilbert Space and Speed
of Random Walks

Thursday, October 20, 2011
9:30AM ‐ 10:30AM

Simons
Auditorium

Yuval Peres

10:30AM ‐ 11:00AM

Atrium

Tea

11:00AM ‐ 12:00PM

Simons
Auditorium

Michael Doré

12:00PM ‐ 2:00PM

Atrium

Lunch

2:00PM ‐ 3:00PM

Simons
Auditorium

Olga Maleva

3:00PM ‐ 3:30PM

Atrium

Tea

3:30PM ‐ 4:30PM

Simons
Auditorium

Romain Tessera

Embedding Nilpotent Groups into Banach Spaces

Quantitative Differentiation

Planar valued Lipschitz functions on Hilbert spaces

Thin Sets, Differentiability of Functions and
Geometric Measure Theory

Friday, October 21, 2011
9:30AM ‐ 10:30AM

Simons
Auditorium

Jeff Cheeger

10:30AM ‐ 11:00AM

Atrium

Tea

11:00AM ‐ 12:00PM

Simons
Auditorium

Eva Kopecka

Extending Lipschitz Mappings Continuously
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Officially Registered Participant Information
Participants

69

Gender
Male
Female
Declined to state

79.71%
11.59%
8.70%

69
55
8
6

53.62%
18.84%
2.90%
0.00%
1.45%
0.00%
0.00%
23.19%

69
37
13
2
0
1
0
0
16

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Mixed
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

37 responses out of 69 participants: 54% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

29

78%

partially

8

22%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

24

65%

11

30%

Below satisfactory

2

5%

no opinion

0

0%

Satisfactory

Was there adequate time between lectures for discussion?
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Above satisfactory

23

62%

Satisfactory

14

38%

Below satisfactory

0

0%

no opinion

0

0%

Additional comments on the topic presentation and organization
several directions were presented with good
integration within individual directions

Some talks were excellent

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

26

70%

10

27%

no

1

3%

yes

28

76%

partially

8

22%

no

1

3%

partially

Did the workshop increase your interest in the subject?
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Was the workshop worth your time and effort?
yes

35

95%

partially

2

5%

no

0

0%

Additional comments on your personal assessment
in addition to topics that I was familiar with,
some other lectures were excellent

Venue

Your overall experience at MSRI
1 -Not satisfactory

0

0%

2

0

0%

3

0

0%

4

10

27%

5 -Above satisfactory

27

73%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff
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1 -Not satisfactory

0

0%

2

0

0%

3

2

5%

4

8

22%

27

73%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings
1 -Not satisfactory

0

0%

2

0

0%

3

0

0%

4

9

24%

28

76%

1 -Not satisfactory

3

8%

2

4

11%

3

13

35%

4

10

27%

7

19%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop

5 -Above satisfactory

Not satisfactoryAbove satisfactory

Additional comments on the venue
Lack of alternative eating options
not.

Stuffed Inn was good; the other,

Lack of cellphone reception was a problem

at the tea breaks was excellent; lunches just OK

There was no lunch on Wednesday,

food
...

Thank you for completing this survey
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We welcome any additional comments or suggestions you may have to improve the
overall experience for future participants.
this workshop was a
combination of several directions and accordingly the audience had a mixed background; however
most speakers were making an effort to be interesting and understandable

It is im

...

Number of daily responses
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Workshop: Embedding Problems in Banach Spaces and Group Theory
Oc. 17-21, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 several directions were presented with good integration within individual directions
 Some talks were excellent

Additional comments on the group project
 The projects were reasonable. Everything needed to understand the projects were given in the
first few days of the workshop.
 the organizers did a good job helping everyone to feel productive and engaged with learning new
material
 There was a big difference in understanding of what we were doing within the group which we
unfortunately didn't do a good job of resolving.
 I don't think it's a good idea to add a new group member after we've been working for several
days.
 Some people in my group didn't have sufficient math background to work on the problem. Our
group worked well together in spite of this, however there were lots of frustrations on both sides -having to explain basic terminology and having to learn basic terminology.
 The scope of the problem was really unclear, and the somewhat negative answer to the question
(which on the surface seemed like a good one) was somewhat frustrating.
 Awesome - we expect to publish our result!
Additional comments on your personal assessment
 in addition to topics that I was familiar with, some other lectures were excellent
Additional comments on the venue
 Lack of alternative eating options
 Stuffed Inn was good; the other, not.
 Lack of cellphone reception was a problem
 food at the tea breaks was excellent; lunches just OK
 There was no lunch on Wednesday, it was inconvenient for some visitors
We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants
 this workshop was a combination of several directions and accordingly the audience had a mixed
background; however most speakers were making an effort to be interesting and
understandable
 It is important to have active and social organizers such as Assaf Naor
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Report on: “Quantitative Geometry in Computer
Science”

Geometric problems which are inherently quantitative occur in various aspects of theoretical computer science, including
1. Algorithmic tasks for geometric questions such as clustering and proximity data structures.
2. Geometric methods in the design of approximation algorithms for combinatorial optimization problems, including the analysis of semidefinite programs and embedding
methods.
3. Geometric questions arising from computational complexity, particularly in hardness
of approximation. These include isoperimetric and Fourier analytic problems. These
include isoperimetric and Fourier analytic problems.
This workshop aimed to present recent progress in these directions. It had two series of
3-talk tutorials:
• Nikhil Srivastiva gave a series of talks on a recent breakthrough by Batson, Spielman,
and himself on approximating the spectrum of graphs by sparse graphs. This new
result already found many applications in Computer Science as well as matrix theory,
and metric geometry.
• In a series of three tutorial talks, Oded Regev discussed information theoretic techniques in Geometry, culminating in a recent proof (relatively) simple clean and unified
proof of theorems of Brinkman-Charikar and Andoni-Charikar-Neiman-Nguyen about
the non-existence of dimension reduction in `1 .
Besides the tutorials, there were thirteen talks. Here are some highlights:
• Mihai Patrascu Showed surprising results, obtained together with Roditty and Thorup,
indicating that Approximate Distance Oracles behave quite differently in sparse graphs
compared to general finite metric space.
• Shubhangi Saraf presented recent surprising connections between Sylvester-Gallai theorem in incidence geometry to Polynomial Identity Testing and constructions of Locally
Correctable Codes.
1
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• Ryan ODonnell talked about a newly found subadditivity property of Gaussian noise
sensitivity. He showed how to use this result to derive a simple proof of (a special case
of) Borel’s isoperimetric inequality in Gaussian space, and a quantitative improvement
of Bourgain’s noise sensitivity theorem.
• Jonathan Kelner described a new algorithm for approximating maximum flow and minimum cuts in undirected networks based on solving a series of electrical flow problems.
• James Lee reported on higher rank version of Cheeger inequality for graphs: There is
exists a partition of a graph into k subsets with sparse cuts if and only if the bottom
k eigenvalues of the associated Laplacian are close to 0.
• Santosh Vempala described his recent joint work with Dadush on the deterministic
construction of M -ellipsoids. This result, which is based on a sophisticated iterative
argument that uses deep results from the geometry of Banach spaces, has applications
to derandomizing lattice point enumeration algorithms.
• Ken Clarkson described his work on a new approach to the construction of approximate
John ellipsoids. In the case of non-symmetric convex bodies, his result improves the
previous work of Srivastava by achieving 1 +  approximation.

2
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Quantitative Geometry in Computer Science
December 5 - 9, 2011
Schedule
Monday, December 05, 2011
9:00AM - 9:30AM
9:30AM - 10:30AM

Simons
Auditorium
Simons
Auditorium

Welcome
Nikhil Srivastava

Tutorial I

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons
Auditorium

Jelani Nelson

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons
Auditorium

Jonathan Kelner

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:20PM

Simons
Auditorium

James Lee

Multi-Way Spectral Partitioning and Higher-Order
Cheeger Inequalities

Tutorial II

Estimation of Small Norms in Data Streams

Electrical Flows, Laplacian Systems and Faster
Approximation of Maximum Flow in Undirected
Graphs

Tuesday, December 06, 2011
9:30AM - 10:30SM

Simons
Auditorium

Nikhil Srivastava

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons
Auditorium

Ilias
Diakonikolas

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons
Auditorium

Adam Klivans

3:00PM -3:30PM

Atrium

Tea

3:30PM - 4:30PM

Simons
Auditorium

Ryan O'Donnell

4:30PM - 6:30PM

Atrium

Welcome Reception

A Nearly Optimal Solution for the Chow Parameters
Problem and Applications

Recent Developments in Learning Convex Sets

Gaussian Noise Sensitivity

Wednesday, December 07, 2011
9:30AM - 10:20AM

Simons
Auditorium

Nikhil Srivastava

10:20AM - 10:50AM

Atrium

Tea

10:50AM - 11:40AM
11:40AM - 12:40PM
12:40PM - 2:40PM

Simons
Auditorium
Simons
Auditorium
Atrium

Oded Regev
Shubhangi Saraf

Tutorial III

Information Theoretic Techniques in Theoretical
Computer Science I
Incidence Geometry and Applications in Theoretical
Computer Science

Lunch

Thursday, December 08, 2011
9:30AM - 10:20AM

Simons
Auditorium

Oded Regev

10:20AM - 10:50AM

Atrium

Tea

10:50AM - 11:45AM
11:45AM - 12:45PM

Simons
Auditorium
Simons
Auditorium

Information Theoretic Techniques in Theoretical
Computer Science II

Kunal Talwar

Nearest Neighbor Search and Metric Expansion

Mihai Patrascu

A New Infinity of Distance Oracles for Sparse Graphs

12:45PM - 2:30PM

Atrium

Lunch

2:30PM - 3:30PM

Simons
Auditorium

Adi Shraibman

3:30PM - 4:00PM

Atrium

Tea

4:00PM - 4:50PM

Simons
Auditorium

Santosh
Vempala

Algorithmic Applications of M-Ellipsoids

Information Theoretic Techniques in Theoretical
Computer Science III

A Deterministic Algorithm for Matrix Completion

Friday, December 09, 2011
9:30AM - 10:30AM

Simons
Auditorium

Oded Regev

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM
12:00PM - 1:00PM
1:00PM - 3:00PM

Simons
Auditorium
Simons
Auditorium
Atrium

David Woodruff

Tight Bounds for Distributed Functional Monitoring

Ken Clarkson

Remarks on Coresets for Minimum Enclosing
Ellipsoids

Lunch
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Texas A & M University
University of California
University of California
Concordia University
Texas A & M University
Texas A & M University
University of California
UC Berkeley Math Faculty
University of Oxford
MSRI - Mathematical Sciences Research Institute
IBM Research Division
MSRI - Mathematical Sciences Research Institute
Texas A&M University
Massachusetts Institute of Technology
University of California
Institute of Mathematics
University of Waterloo
University of Waterloo
MSRI - Mathematical Sciences Research Institute
University of Washington
University of Washington
University of Texas
University of Texas
New York University, Courant Institute
Universität Wien
Open University of Israel
MSRI - Mathematical Sciences Research Institute
MSRI - Mathematical Sciences Research Institute
DIMACS-Center for Disrete Mathematical and Theoretical Computer Science

Air Force of Scientific Research
Carnegie Mellon University
AT&T Laboratories - Research
MSRI - Mathematical Sciences Research Institute
University of Waterloo
University of Washington
CNRS, ENS, Paris, France and Tel Aviv University
Institute for Advanced Study
Weizmann Institute of Science
Tel Aviv-Yaffo Academic College
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Officially Registered Participant Information
Participants

49

Gender
Male
Female
Declined to state

81.63%
16.33%
2.04%

49
40
8
1

57.14%
24.49%
6.12%
0.00%
4.08%
0.00%
0.00%
8.16%

49
28
12
3
0
2
0
0
4

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Mixed
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

37 responses out of 49 participants: 76% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

35

95%

partially

2

5%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

26

70%

11

30%

Below satisfactory

0

0%

no opinion

0

0%

Satisfactory

Was there adequate time between lectures for discussion?
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Above satisfactory

23

62%

Satisfactory

13

35%

Below satisfactory

0

0%

no opinion

1

3%

Additional comments on the topic presentation and organization
The topic presentation was good. There was a mix of talks aimed at a more general audience mixed with some
that were a bit more specialized. Overall gave a very good idea of the variety of topics

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

31

84%

partially

6

16%

no

0

0%

yes

33

89%

partially

4

11%

no

0

0%

Did the workshop increase your interest in the subject?
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Was the workshop worth your time and effort?
yes

36

97%

partially

1

3%

no

0

0%

Additional comments on your personal assessment
Great workshop and piqued my curiosity on various topics and will lead to me researching them more in
depth.

Judging by the workshop description, I expected more mathematical/geometric focus

and in t

...

Venue

Your overall experience at MSRI
1 -Not satisfactory

0

0%

2

0

0%

3

1

3%

4

8

22%

28

76%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff
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1 -Not satisfactory

0

0%

2

0

0%

3

1

3%

4

9

24%

27

73%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings
1 -Not satisfactory

0

0%

2

0

0%

3

1

3%

4

4

11%

32

86%

1 -Not satisfactory

1

3%

2

3

8%

3

8

22%

4

13

35%

5 -Above satisfactory

12

32%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop

Not satisfactoryAbove satisfactory

Additional comments on the venue
As a vegan, I thought the food could
have been better. I appreciated the fruit and veggies, but I think it would have been pretty easy to offer
peanut butter in addition to cream cheese, and to off

...

Thank you for completing this survey
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We welcome any additional comments or suggestions you may have to improve the
overall experience for future participants.
Thanks for having an easy (and free!) registration
process

Some offices reserved for VIPs were not used at all. Participants in crowed

offices could have been assigned to them as it was known that t

...

Number of daily responses
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Workshop: Quantitative Geometry in Computer Science
Dec. 5-9, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization








The topic presentation was good. There was a mix of talks aimed at a more general audience
mixed with some that were a bit more specialized. Overall gave a very good idea of the variety of
topics within the field and how they relate.
Excellent workshop in every way.
Very good selection of material and speakers
Excellent and timely choice of topic
Average quality of talks is the best I've seen.
Some speakers were better than others - but this is not unusual.
I really liked the breaks between sessions. It gave time to digest and appreciate the material. I
do think the workshop could have been condensed into four days. I don't think that many people
came to all five days, and for people who don't live in the area, shorter trips are more reasonable.

Additional comments on your personal assessment






Great workshop and piqued my curiosity on various topics and will lead to me researching them
more in depth.
Judging by the workshop description, I expected more mathematical/geometric focus and in the
end the workshop was more algorithmic-oriented, but overall was OK.
Very good selection of participants -- I learned a lot
I came knowing some of the topics would be over my head, but that's ok since I wanted to learn
more about them.
I really liked how focused the topic was. As a first-year grad student, I appreciated the
environment much more than a larger conference. It was a good way to meet people and also a
good way to learn. I think it's awesome that MSRI consistently puts on these types of workshops
(although it doesn't seem like there are too many CS related ones in the future...)

Additional comments on the venue



As a vegan, I thought the food could have been better. I appreciated the fruit and veggies, but I
think it would have been pretty easy to offer peanut butter in addition to cream cheese, and to
offer some dairy and egg free snacks as well.
Catering (lunch) options weren't optimal.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants
 Thanks for having an easy (and free!) registration process
 Some offices reserved for VIPs were not used at all. Participants in crowed offices could have
been assigned to them as it was known that the VIPS would not attend.
 The number of female participants (both as speakers and just attending) was unbelievably low,
which surprised me because that was not the case in the previous workshops.
 Would it be possible to video tape the lectures and put them on a website? I think the notes are
a great idea already, but more accessibility is always better.
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Report on the MSRI Workshop: “Connections for
Women: Discrete lattice models in mathematics, physics,
and computing” January 12-13, 2012

Organizers
Dana Randall
Béatrice de Tiliere
Christine Soteros

Workshop Goals and Overview
During the past two decades, there has been tremendous interplay between discrete mathematics, probability theory, theoretical computer science and statistical physics. The further
development of interactions between these areas is an important element of the MSRI 2012
theme program on Random Spatial Processes. Indeed, the inaugural full-length workshop for
the program, “Lattice Models and Combinatorics”, focused on combinatorial models - these
models and their structure form the core of the interdisciplinary interactions in these areas.
With this in mind, our goals for the 2-day Connections for Women (CFW) workshop were
to: a) bring together researchers from these areas to explore topics at the interface; b) celebrate academic and gender diversity, bringing together women and men at junior and senior
levels of their careers; and c) provide a lead-in to the inaugural workshop of the program and
encourage participation in further program activities.
The CFW workshop January 12-13, 2012, immediately preceded the workshop on “Lattice
Models and Combinatorics”. Since discrete lattice models stand at the interplay of very different fields, the Connections for Women workshop featured hour long tutorials, one in each
of the following three areas: Statistical and mathematical physics of discrete lattice models;
Combinatorics of Discrete lattice models; Counting and sampling on lattices, a computer
science perspective. These talks described the general framework and recent developments
in the field. In addition 16 shorter talks were given, primarily by women, which highlighted
recent research in the area. The focus was on combinatorial structures, probabilistic algorithms and models that arise in the study of physical systems and included the study of
phase transitions, probabilistic combinatorics, Markov chain Monte Carlo methods, and random structures and randomized algorithms. The topics covered in the short talks were much
broader than those for the following workshop, with even some talks on the periphery of the
program theme, however, all talks increased the possibility for making connections between
researchers from different areas.
Overall 66 people attended including 24 women. Of those attending, 17 were graduate
students and 2 were undergraduates. A majority (16) of the women participants stayed for
the following workshop. The high attendance throughout the 2-day CFW workshop is a
testament to the high quality of the talks; we also believe the quality and diversity of the
program attracted many of the following workshop participants to come to MSRI early for the
CFW workshop. This is direct evidence that the CFW workshop was a resounding success.

1
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At the same time, we have much anecdotal evidence of success through comments from
participants. There is no doubt that new connections were made as a result of our workshop.
At the very least, it gave the three co-organizers an opportunity to meet for the first time
and find common research interests. Another female participant, who initially doubted the
value of a CFW workshop, was pleased to see an unusually large number of women (when
compared to other conferences) in attendance at the following workshop. There is no doubt
that new research collaborations will result from this workshop.

Highlights of Workshop Activities
The two day workshop had an ambitious schedule, including three longer tutorials, 16 shorter
talks, a poster session, a panel discussion, and a dinner for women participants.

Tutorials
The workshop had three one-hour tutorials to help identify unifying themes and to help
engage participants with diverse backgrounds. We started with Tony Guttmann’s tutorial
on “Statistical and mathematical physics of discrete lattice models”. Tony gave a lively
and informative recount of 110 years of developments in the field, starting with classical
work of Boltzmann, Gibbs and Ising to the recent work of Smirnov. He highlighted the
interplay between the exact predictions from physics and the progress towards obtaining
mathematical proofs for these results.
A case in point was the 30 years from Nienhuis’
p
√
prediction to Smirnov’s proof that 2 + 2 is the growth constant for self-avoiding walks on
the honeycomb lattice. Notably, Guttmann and co-workers have recently extended Smirnov’s
approach to investigate self-avoiding walks interacting with a surface; these recent results were
a hot topic of conversation subsequent to the workshop.
The second tutorial was given by Christian Krattenthaler on “Combinatorics of Discrete
Lattice Models”. Christian reviewed lattice models such as the dimer model, rhombus tilings,
alternating sign matrices/fully packed loop configurations and maps, and reviewed the combinatorial approaches that have been successfully used to study them. This included the
non-intersecting lattice paths method and the matching factorization theorem. Christian
then stated the Razumov-Stroganov conjecture which has recently been solved by Sportiello
and Cantini. He ended by mentioning map models, Schaeffer’s bijection and people involved
in its generalization.
The second day opened with the third tutorial given by Dana Randall on “Counting and
sampling on lattices, a computer science perspective”. She reviewed some of the models that
had been introduced in the other tutorials but now considering computational aspects of
sampling and counting configurations. The models discussed included domino and rhombus
tilings, the Ising model, independent sets, and colorings on lattice graphs. She focused on
Markov Chain Monte Carlo methods and reviewed approaches for obtaining algorithms which
are rapidly mixing, including isoperimetric inequalities, coupling, comparison techniques, and
alternative approaches such as simulated tempering.

Short Talks
As was made clear by the introductory tutorial by Tony Guttmann, finding exact solutions
for two dimensional lattice models is hard. The problem is even more challenging for threedimensional models, and some reasons for this were discussed in the short talks that followed
2
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Tony’s tutorial. Three of these talks focused on questions about entanglement (knots and
links) in lattice models. Chris Soteros reviewed the theory of knots in self-avoiding polygons
on the simple cubic lattice as models of polymer entanglement and highlighted open problems.
Mariel Vazquez presented recent results about knots and links in self-avoiding polygons in
confined spaces and highlighted the applications to DNA topology. Marie Théret was the first
to discuss percolation models and she discussed the connections between max-flow/min-cut
theory and d-dimensional first passage percolation. Neal Madras then explored entanglement
percolation on the simple cubic lattice and proved that the number of “linked” percolation
clusters with n edges grows exponentially with n.
After the second tutorial, Cédric Boutillier talked about the limit shape of random Young
diagrams and showed they have a distribution proportional to the exponential of their area,
and are confined in a rectangular box. He showed that the Ornstein-Uhlenbeck bridge arises
from the fluctuations around the limit shape. Zhongyang Li talked about the 1-2 model and
exhibited a correspondence with the dimer model on a decorated graph. Using this, she is
able to derive a closed form for the local statistics of the 1-2 model and prove evidence of
a phase transition. Mirjana Vuletic talked about the Gaussian free field arising in Pfaffian
processes, by studying a specific measure on plane partitions. Her results can be generalized
to a class of Pfaffian processes whose kernel possess some properties.
After the third tutorial, the second day continued with many more short talks covering
lattice models from diverse perspectives. Nayantara Bhatnagar talked about reconstruction
on trees, where we consider when the value of the root can be reconstructed from just
the values on the leaves if all other information is removed. This topic has been of great
interest in discrete probability and computer science and is related to mixing rates of various
local sampling algorithms. Ivona Bezáková discussed counting and sampling minimum cuts
in weighted planar graphs. Raissa D’Souza talked about explosive percolation on random
graphs and lattices from a physics perspective, explaining how the inclusion of choice in
standard percolation models can drastically change the stationary behavior. Allan Sly talked
about his recent breakthrough results with Lubetzky understanding mixing rates of Glauber
dynamics for the Ising model on the square lattice at criticality.
Continuing after a break, Peter Winkler discussed “forceless physics” models with hard
constraints, where we can reconstruct many statistical physics phenomena through nonoverlapping constraints rather than explicit energy terms. Carla Tesi talked about analytic
results she obtained for a continuum model for diffusion and aggregation of A-beta Amyloid
in Alzheimer’s disease; she invited the audience to propose a corresponding lattice model.
Some participants are following up with Carla on this topic. Perla Sousi talked about the
effect of drift on the volume of the Wiener sausage and the dimension of the Brownian path.
Nike Sun discussed the asymptotics of the distribution of loops arising from double-dimers
on the torus and cylinder. The conference closed with the talk by program co-organizer,
Mireille Bousquet-Mélou on exactly solvable classes of self-avoiding walks.

Poster Session
Several of the younger participants presented posters on their work. Posters were displayed
throughout the afternoon breaks and they fostered many lively discussions. Sarah Miracle
and Amanda Streib presented joint work with Dana Randall on various colloid models, discussing methods for simulating configurations of colloids as well as approaches to verifying
their conjectured behavior. Laura Florescu presented work on the sandpile model that she
completed last year as an undergraduate student at Reed College. Jessica Striker presented

3
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a poster entitled ‘Promotion and rowmotion’ based on joint work with Nathan Williams.
Neeraja Sahasrabhudhe presented her work on ‘Spin correlation matrices’.

Panel Discussion and Women’s Dinner
The first day concluded with a panel discussion led by the conference co-organizers along
with Ivona Bezáková from Rochester Institute of Technology. The panel participants each
recounted their academic history and any influential factors related to this. The floor was
then opened for input from others as to what should be discussed. Some topics which arose
were related to how to get back into research (or maintain a research program) after having
children. Also, how to solve the two-body problem. Some of the conversation continued
during the workshop dinner, and this opened the door for some participants to discuss these
issues even more afterwards. These topics continued to arise at tea and lunch the second
day of the Connections for Women workshop, as well as during the Introductory Workshop
that took place the following week where participants continued to network on personal and
scientific topics.

4
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Organizers
First Name
Beatrice
Dana
Christine

Last Name
de Tiliere
Randall
Soteros

First Name
Ivona
Nayantara
Mireille
Cédric
Raissa
Anthony
Christian
Zhongyang
Neal
Allan
Perla
Nike
Maria Carla
Marie
Mariel
Mirjana
Peter

Last Name
Bezakova
Bhatnagar
Bousquet-Melou
Boutillier
D'Souza
Guttmann
Krattenthaler
Li
Madras
Sly
Sousi
Sun
Tesi
Théret
Vazquez
Vuletic
Winkler

Institution
Université de Paris VI (Pierre et Marie Curie)
Georgia Institute of Technology
University of Saskatchewan

Speakers
Institution
Rochester Institute of Technology
University of California
Université Bordeaux 1
Pierre et Marie Curie
University of California, Davis
The University of Melbourne
Universität Wien
University of Cambridge
York University
University of California, Berkeley
Emmanuel College, Cambridge
Stanford University
University of Bologna, Italy
Université de Paris VII (Denis Diderot)
San Francisco State University
Brown University
Dartmouth College
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Connections for Women:
Discrete Lattice Models in Mathematics, Physics, and Computing
January 12, 2012 to January 13, 2012
Schedule
Thursday, January 12, 2012
8:40AM - 9:00AM

Simons Auditorium

Welcome

9:00AM - 9:55AM

Simons Auditorium

Anthony Guttmann

9:55AM - 10:25AM

Atrium

Tea and Poster Session

10:25AM - 10:50AM

Simons Auditorium

Christine Soteros

Lattice Models of Polymer Entanglements

10:55AM - 11:20AM

Simons Auditorium

Marie Théret

Maximal stream, minimal cutset and maximal flow
in d-dimensional first passage percolation

11:25AM - 11:50AM

Simons Auditorium

Neal Madras

The Number of Entangled Clusters

11:55AM - 12:20PM

Simons Auditorium

Mariel Vazquez

Random knots and confinement considerations

12:20PM - 1:50PM

Atrium

Lunch

1:50PM - 2:50PM

Simons Auditorium

Christian Krattenthaler

Combinatorics of Discrete Lattice Models

2:55PM - 3:20PM

Simons Auditorium

Cédric Boutillier

Limit shape and fluctuations for random Young
diagrams confined in a box

3:20PM - 3:50PM

Atrium

Tea and Poster Session

3:50PM - 4:15PM

Simons Auditorium

Zhongyang Li

1-2 Model, Dimers and Clusters

4:20PM - 4:45PM

Simons Auditorium

Mirjana Vuletic

The Gaussian free field and Pfaffian processes

4:45PM - 5:45PM

Commons

Panel Discussion

Tutorial: Statistical and mathematical physics of
discrete lattice models

Friday, January 13, 2012
9:00AM - 10:00AM

Simons Auditorium

Dana Randall

10:00AM - 10:30AM

Atrium

Tea and Poster Session

10:30AM - 10:55AM

Simons Auditorium

Nayantara Bhatnagar

Reconstruction on Trees

11:00AM - 11:25AM

Simons Auditorium

Ivona Bezakova

Counting and sampling minimum cuts in weighted
planar graphs

11:30AM - 11:55AM

Simons Auditorium

Raissa D'Souza

Explosive Percolation on Random Graphs and
Lattices

12:00PM - 12:25PM

Simons Auditorium

Allan Sly

Glauber Dynamics for the Ising Model on the Square
Lattice

12:25PM - 1:55PM

Atrium

Lunch

1:55PM - 2:20PM

Simons Auditorium

Peter Winkler

Forceless Physics: Models with Hard Constraints

2:25PM - 2:50PM

Simons Auditorium

Maria Carla Tesi

An Elementary Qualitative Model for Diffusion and
Aggregation of A-beta Amyloid in Alzheimer’s
Disease

2:55PM - 3:20PM

Simons Auditorium

Perla Sousi

The effect of drift on the volume of the Wiener
sausage and the dimension of the Brownian path

3:20PM - 3:50PM

Simons Auditorium

Tea and Poster Session

3:50PM - 4:15PM

Simons Auditorium

Nike Sun

Asymptotics of dimers on tori and cylinders

4:20PM - 4:45PM

Simons Auditorium

Mireille Bousquet-Melou

Exactly solvable classes of self-avoiding walks
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Falco
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Levit
Li
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Linusson
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Miracle
Mkrtchyan
Nordenstam
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Rohde
Sahasrabhudhe
Salez
Shimokawa
Sly

Institution
MSRI - Mathematical Sciences Research Institute
École Polytechnique Fédérale de Lausanne (EPFL)
University of California
University of Melbourne
California Institute of Technology
Université de Paris XI (Paris-Sud)
Rochester Institute of Technology
University of California
Université Bordeaux 1
Pierre et Marie Curie
Moscow State University
MSRI - Mathematical Sciences Research Institute
San Francisco State University
University of California, Davis
Université de Paris VI (Pierre et Marie Curie)
Stanford University
MSRI - Mathematical Sciences Research Institute
Faculty of Science Alexandria University Egypt
California State University, Northridge
MSRI - Mathematical Sciences Research Institute
Los Alamos National Laboratory
MSRI - Mathematical Sciences Research Institute
The University of Melbourne
Dartmouth College
Azad university Science and research Branch
Dartmouth College
Cambridge University
École Normale Supérieure
University of Arizona
Brown University
University of North Texas
Dartmouth College
University of Regina
Universität Wien
University of California
MSRI - Mathematical Sciences Research Institute
Montclair State University
University of Cambridge
Royal Institute of Technology (KTH)
York University
MSRI - Mathematical Sciences Research Institute
Indiana University
Royal Institute of Technology (KTH)
Georgia Institute of Technology
MSRI - Mathematical Sciences Research Institute
University of Vienna
Georgia Institute of Technology
University of Washington
Università di Padova
University of California, Berkeley
Saitama University
University of California, Berkeley
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Soteros
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Sun
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Tsarenko
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Williams
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wu
Zafeirakopoulos

University of Saskatchewan
Emmanuel College, Cambridge
Georgia Institute of Technology
University of Minnesota Twin Cities
Stanford University
University of Bologna, Italy
Université de Paris VII (Denis Diderot)
University of Melbourne
San Francisco State University
University of Pennsylvania
Brown University
University of Minnesota Twin Cities
Dartmouth College
Université de Paris XI (Paris-Sud)
Johannes Kepler Universität Linz
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Officially Registered Participant Information
Participants

67

Gender
Male
Female
Declined to state

67
29
25
13

43.28%
37.31%
19.40%

Ethnicity*
White
55.22%
Asian
16.42%
Hispanic
1.49%
Pacific Islander
0.00%
Black
0.00%
Native American
0.00%
Mixed
0.00%
Declined to state
26.87%
* ethnicity specifications are not exclusive
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responses
See complete responses

43 responses out of 67 participants: 64% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

35

81%

partially

6

14%

no

1

2%

no opinion

1

2%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

26

60%

16

37%

Below satisfactory

0

0%

no opinion

1

2%

Above satisfactory

10

23%

Satisfactory

20

47%

Below satisfactory

12

28%

1

2%

Satisfactory

Was there adequate time between lectures for discussion?

no opinion

Additional comments on the topic presentation and organization
Page 12 ofwith
18 talks. I would have appreciated more time for conversation.
The conference was jam-packed

But other than that, the conference was very good and helped me a lot in my research!

Perfect organizati

...
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Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

34

79%

partially

8

19%

no

1

2%

yes

31

72%

partially

10

23%

no

2

5%

yes

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
36

84%

partially

7

16%

no

0

0%

Additional comments on your personal assessment
I likely would not have attended were I not in residence at MSRI, so take my evaluation with a grain of
salt.
and interact

I gained a lot of new ideas for my research.
...
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I really enjoyed getting to know

Additional
Activities
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Did you find the poster sessions beneficial?
yes

21

49%

partially

13

30%

no

2

5%

no opinion

7

16%

Did you attend the panel discussion?
yes

15

35%

no

28

65%

If you did attend the panel discussion, did you find it beneficial?
yes

9

21%

partially

4

9%

no

1

2%

no opinion

7

16%

What other subjects should be addressed in future panel discussions?
i don't think they're useful
I'd like to know more about forming
relations/collaborations with people in my field.

fuzzy logic and

relationship

Did you attend the dinner?
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12
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no

31

72%

If you did attend the dinner, did you find it useful in establishing and/or renewing connections with
other researchers?
yes
13
30%
no

1

2%

Venue

Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

2

5%

4

12

28%

5 - Above satisfactory

29

67%

1 - Not satisfactory

0

0%

2

0

0%

3

2

5%

4

8

19%

33

77%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory
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The physical surroundings
-Not satisfactory
0 2012
0%
Connections for Women: Discrete Lattice Models in Mathematics, Physics, and1Computing,
January 12 to 13,
at MSRI Berkeley, CA USA
2

0

0%

3

0

0%

4

7

16%

36

84%

1 -Not satisfactory

1

2%

2

6

14%

3

16

37%

4

15

35%

5

12%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop

5 -Above satisfactory

Not satisfactoryAbove satisfactory

Additional comments on the venue
spectacular views, but very isolated
view!
is.

Wonderful, inspiring

I found the food reasonable, but expensive for what it
food at the restaurant was not good. Lunch food was good, but thought would be

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
The bus on the final day departed very soon after the final talk ended. This meant
that people felt pressure to leave quickly. A longer time interval would be better, especially for those of us who did not
stay for the following workshop.

It was great! I really appreciated the funding MSRI gave me to come. Without

it, I would not have been able to attend. I appreciated attending the smaller conference before the workshop the next
week since the smaller environment helped me make connections with people and not be as intimidated as I might
have been had I jumped right in to the introductory

...

Number of daily responses
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Connections for Women Workshop:
Discrete Lattice Models in Mathematics, Physics and Computing
Jan. 12-13, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization





The conference was jam-packed with talks. I would have appreciated more time for conversation.
But other than that, the conference was very good and helped me a lot in my research!
Perfect organization, in all respects.
Program too packed. It should have been spread over 3 days.
well organized

Additional comments on your personal assessment




I likely would not have attended were I not in residence at MSRI, so take my evaluation with a
grain of salt.
I gained a lot of new ideas for my research.
I really enjoyed getting to know and interact with the speakers as well.

Additional comments on the venue






spectacular views, but very isolated
Wonderful, inspiring view!
I found the food reasonable, but expensive for what it is.
food at the restaurant was not good. Lunch food was good, but thought would be covered and
had no money with me (this should perhaps be made clearer to participants)
I am attending for the first time

What other subjects should be addressed in future panel discussions?
 i don't think they're useful
 I'd like to know more about forming relations/collaborations with people in my field.
 fuzzy logic and relationship

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants







The bus on the final day departed very soon after the final talk ended. This meant that people felt
pressure to leave quickly. A longer time interval would be better, especially for those of us who
did not stay for the following workshop.
It was great! I really appreciated the funding MSRI gave me to come. Without it, I would not have
been able to attend. I appreciated attending the smaller conference before the workshop the next
week since the smaller environment helped me make connections with people and not be as
intimidated as I might have been had I jumped right in to the introductory workshop. Thanks
again!
Stating the workshop's name on the name tag is pointless. Write the institution of the participant
instead or enlarge font of the name.
Provide an activity to serve as an ice breaker. Mingling is often limited to already made friends.
Better coffee please.
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Lattice Models and Combinatorics
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Organizers:
Cédric Boutillier (Université Pierre et Marie Curie),
Tony Guttmann* (University of Melbourne),
Christian Krattenthaler (University of Vienna),
Nicolai Reshetikhin (University of California, Berkeley)
David Wilson (Microsoft Research)
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Report on the MSRI workshop
“Lattice Models and Combinatorics”

1

Organizers
• Cédric Boutillier (Université Pierre et Marie Curie),
• Tony Guttmann (University of Melbourne),
• Christian Krattenthaler (University of Vienna),
• Nicolai Reshetikhin (University of California, Berkeley),
• David B. Wilson (Microsoft Research)

2

Scientific description

Research at the interface of lattice statistical mechanics and combinatorial problems
of “large sets” has been an exciting and fruitful field in the last decade or so. In this
workshop the speakers described and discussed a variety of methods and applications,
spanning the spectrum from theoretical developments to the numerical end. These
covered the behaviour of lattice models at a macroscopic level (scaling limits at criticality and their connection with SLE) and also at a microscopic level (combinatorial
and algebraic structures), as well as discussions of efficient numerical algorithms to
generate and study these objects.

3

Highlights of the presentations

The workshop, dedicated to the memory of Philippe Flajolet, started with a presentation by Mireille Bousquet-Mélou of his contribution to analytic combinatorics, and
some of the general ideas which governed his research.

1
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The speakers presented results in various interesting directions about integrable
systems and exactly solvable models on lattices. Archetypical integrable models are
the XXZ quantum spin chain, and its classical counterpart, the 6-vertex model.
Francesco Colomo described progress in describing the limit shape of the 6-vertex
model with domain wall boundary conditions, generalizing the arctic circle theorem
for tilings of the Aztec diamond with dominos. Jean-Michel Maillet explained how
to compute correlation functions and form factors in the framework of the algebraic
Bethe ansatz.
Luigi Cantini explained how to compute the finite size emptiness formation probability for the XXZ spin chain at ∆ = − 21 and made connections with combinatorics
of plane partitions in some special cases. Andrea Sportiello presented the proof obtained in collaboration with Luigi Cantini of a refinement of the Razumov–Stroganov
conjecture. Paul Zinn-Justin showed several computations for the six-vertex and the
eight-vertex models on their combinatorial lines.
Another well-known integrable model on the lattice is the Ising model. Clément
Hongler studied in collaboration with Konstantin Izyurov and Stas Smirnov the conformal invariance property of energy density and spin correlations in the Ising model
at criticality. Richard Kenyon presented joint work with Robin Pemantle about limit
shapes for the Ising model, inspired by the arctic circle theorem for groves by Petersen
and Speyer.
Using dimer techniques, much can be said on the Ising model via the Fisher correspondence. Zhongyang Li gave an exact characterization of the critical temperature
for the layered Ising model. Béatrice de Tilière showed an explicit correspondence
between Ising configurations at criticality and spanning trees on isoradial graphs,
yielding a better understanding of the relation between the free energies of these
models.
Mihai Ciucu gave an overview and presented new results about the link between
the asymptotic behavior for correlation functions for holes and defects in dimer configurations and electrostatics.
Lauren Williams gave a presentation of several combinatorial aspects of the Asymmetric Simple Exclusion Process (ASEP) on a finite lattice with open boundary conditions, and explained how to compute the probability of a configuration in the steady
state using bijections with (marked) staircase tableaux. Another Simple Exclusion
Process arose in Dan Romik’s talk, but in that case the dynamics were driven by the
jeu de taquin moves on infinite Young tableaux.
A couple of talks were dedicated to random lattices, namely planar maps. Olivier
Bernardi presented joint work with Nicolas Curien and Grégory Miermont on site
and edge percolation on finite planar triangulations. They determined the critical
probability for the appearance of long interfaces between clusters. Grégory Miermont
presented his proof of the convergence of random planar quadrangulations to the
2
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Brownian map.
Several other exactly solvable models and aspects of the theory of integrable systems were also presented: Philippe Di Francesco gave an introduction to the relationship between the combinatorics of some integrable systems and cluster algebras.
Jesper Jacobsen showed formulae for the corner free energy, i.e. the constant order
term in the expansion of the logarithm of the partition function for a large class of
models as an infinite product with interesting periodicity properties.
Alexei Borodin described the class of Macdonald processes, that are integrable,
from the representation theory viewpoint. This is a much larger class than, for example, processes occurring in tilings, and they occur in the study of random directed
polymers. Gordon Slade showed the result obtained jointly with David Brydges for
the quadratic decay of the two-point function for weakly self-avoiding walk on Z4 . The
proof uses the identification of this two-point function with that of a supersymmetric
field theory, which is then analyzed using renormalization group methods.
David Wilson chaired a Software Demonstration session, where eight participants
presented software related to the topics of the conference that they wrote or (in one
case) simply use. This type of session is quite unusual, but aroused considerable
interest, and participants were impressed by the quality and the quantity of software
presented.

4

Interactions

The participants were generally impressed with the quality of the talks and were
happy with the format of four talks per day, with several people commenting that
this was “the right number”. The breaks between the talks were filled with lively
mathematical discussions, and the meeting earned its title of “workshop”. A few
participants indicated that they would have liked an open problems session, but other
participants were quite happy not to have one, preferring instead to have the time
with which to talk with colleagues.

3
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Organizers
First Name
Cédric
Tony
Christian
Nicolai
David

Last Name
Boutillier
Guttmann
Krattenthaler
Reshetikhin
Wilson

Institution
Université de Paris VI (Pierre et Marie Curie)
University of Melbourne
University of Vienna
University of California, Berkeley
Microsoft Research

Speakers
First Name
Olivier
Alexei
Mireille
Luigi
Mihai
Filippo
Beatrice
Philippe
Clément
Jesper
Richard
Jean Michel
Grégory
Dan
Gordon
Andrea
Lauren
Paul

Last Name
Bernardi
Borodin
Bousquet-Melou
Cantini
Ciucu
Colomo
de Tiliere
Di Francesco
Hongler
Jacobsen
Kenyon
Maillet
Miermont
Romik
Slade
Sportiello
Williams
ZINN-JUSTIN

Institution
Massachusetts Institute of Technology
Massachusetts Institute of Technology
Universite Bordeaux 1
Université de Cergy-Pontoise
Indiana University
Universita di Firenze
Université de Paris VI (Pierre et Marie Curie)
Commissariat à l'Énergie Atomique (CEA)
Columbia University
École Normale Supérieure
Brown University
ENS Lyon and CNRS
Université de Paris XI (Paris-Sud)
University of California
University of British Columbia
Università di Milano --- Milano, Italy
UC Berkeley Math Faculty
Universite Pierre et Marie Curie - Paris 6
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Introductory Workshop:
Lattice Models and Combinatorics
January 16, 2012 to January 20, 2012
Schedule
Monday, January 16, 2012
8:55AM - 9:15AM Simons Auditorium Welcome
9:15AM - 10:15AM Simons Auditorium Mireille BousquetMelou
10:15AM - 10:45AM Atrium
Tea
10:45AM - 11:45AM Simons Auditorium Dan Romik
11:45AM - 1:45PM
1:45PM - 2:45PM

Atrium
Lunch
Simons Auditorium Paul Zinn-Justin

2:45PM - 3:15PM
3:15PM - 4:15PM

Atrium
Tea
Simons Auditorium Jesper Jacobsen

Philippe Flajolet, founder of Analytic
Combinatorics
Second class particles in exclusion processes and
"jeu de taquin" on infinite Young tableaux
Six-vertex and eight-vertex models on their
combinatorial line
Exact corner free energies for two-dimensional
integrable lattice models

Tuesday, January 17, 2012
9:30AM - 10:30AM Simons Auditorium Philippe di Francesco Discrete Integrable Systems and Cluster Algebras
10:30AM - 11:00AM Atrium
Tea
11:00AM - 12:00PM Simons Auditorium Andrea Sportiello
6-Vertex and O(1) Dense Loop Model:
Correspondences of Razumov-Stroganov type
12:00PM - 2:00PM Atrium
Lunch
2:00PM - 3:00PM
Simons Auditorium Alexei Borodin
Macdonald processes and random directed
polymers
3:00PM - 3:30PM
Atrium
Tea
3:30PM - 4:30PM
Simons Auditorium Luigi Cantini
Finite size Emptiness Formation probability for the
XXZ spin chain at $Delta=-1/2$
4:30PM - 5:30PM
Simons Auditorium David Wilson
Software Demos
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Wednesday, January 18, 2012
9:00AM - 10:00AM

Simons Auditorium Lauren Williams

Combinatorics of the asymmetric simple exclusion
process

10:00AM - 10:30AM Atrium
Tea
10:30AM - 11:30AM Simons Auditorium Olivier Bernardi

A nested loop approach to percolation on random
triangulations
11:30AM - 12:30PM Simons Auditorium Grégory Miermont The scaling limit of random plane quadrangulations

Thursday, January 19, 2012
9:30AM - 10:30AM

Simons Auditorium Jean-Michel
Maillet
10:30AM - 11:00AM Atrium
Tea
11:00AM - 12:00PM Simons Auditorium Filippo Colomo
12:00PM - 2:00PM Atrium
Lunch
2:00PM - 3:00PM
Simons Auditorium Mihai Ciucu
3:00PM - 3:30PM
3:30PM - 4:30PM

The form factor approach to correlation functions in
critical integrable models
Arctic curves of the six-vertex model
The interaction of diagonal defects in a dimer
system on the square lattice

Atrium
Tea
Simons Auditorium Beatrice de Tiliere Combinatorics of critical Ising model via dimers

Friday, January 20, 2012
9:30AM - 10:30AM Simons Auditorium Clément Hongler
10:30AM - 11:00AM Atrium
Tea
11:00AM - 12:00PM Simons Auditorium Gordon Slade
12:00PM - 2:00PM
2:00PM - 3:00PM

Atrium
Lunch
Simons Auditorium Zhongyang Li

3:00PM - 3:30PM
3:30PM - 4:30PM

Atrium
Tea
Simons Auditorium Richard Kenyon
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Conformal Invariance of Ising Model Correlations
A renormalisation group analysis of the 4dimensional weakly self-avoiding walk
Critical temperature of ferromagnetic layered Ising
models
Banded states and limit shapes in the Ising model
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Male
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responses
See complete responses

77 responses out of 115 participants: 67% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

63

82%

14

18%

no

0

0%

no opinion

0

0%

partially

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

47

61%

30

39%

Below satisfactory

0

0%

no opinion

0

0%

Above satisfactory

54

70%

Satisfactory

22

29%

Below satisfactory

0

0%

no opinion

1

1%

Satisfactory

Was there adequate time between lectures for discussion?
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Additional comments on the topic presentation and organization
This workshop was outstanding by any standards

Very satisfied with entire workshop, and look

forward to more in the future.

The mix of probabilists, combinatorists and theoretical physicists was great
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...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

46

60%

29

38%

no

2

3%

yes

56

73%

partially

19

25%

no

2

3%

yes

partially

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
72

94%

partially

5

6%

no

0

0%

Additional comments on your personal assessment
I was unable to follow in detail many of the talks, but usually I could still get some big-picture understanding out of
them.

Небыло обзорных докладов

Thank you for the fantastic experience! As a gra
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Venue
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Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

2

3%

4

19

25%

5 - Above satisfactory

56

73%

1 - Not satisfactory

0

0%

2

0

0%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

3

4

5%

4

15

19%

5 - Above satisfactory

58

75%

1 - Not satisfactory

1

1%

2

0

0%

3

2

3%

4

9

12%

65

84%

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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5%
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2

7

9%

3

25

32%

4

21

27%

5 - Above satisfactory

20

26%

Not satisfactoryAbove satisfactory

Additional comments on the venue
The wifi kept quitting when I was working in the library.
excellent.
be

Place a remarkable

The food and environment was generally

The MSRI building is very nice and functional, and the surroundings are

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
I think it may have been useful to have one or two sessions at the beginning of the workshop devoted to
establishing some basic definitions/facts/etc. about certain topics (e.g. XXZ spin chain, domi

Number of daily responses
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Introductory Workshop: Lattice Models and Combinatorics
Jan. 16-20, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization












This workshop was outstanding by any standards
Very satisfied with entire workshop, and look forward to more in the future.
The mix of probabilists, combinatorists and theoretical physicists was great. It was good to have
long talks and enough time for discussion between each of them.
Some of the talks were not introductory enough for an introductory workshop, but otherwise it was
great to see the interplay between combinatorics, physics, and probability.
Best workshop yet.
Great Job. Thank you for organizing the workshop.
This is one of the best workshops I have attended and in a great place that favor contacts and
discussions. Excellent!
I liked the arrangement of talks and discussion breaks. Many conferences try to squeeze in too
many talks, but here I felt there was a good balance.
not "introductory"
Some of the speakers did a superb job, and did a true effort to be understandable to
combinatorists and probabilists as well. Some forgot that in the audience not everyone was a
combinatorist.
I would have preferred more shorter talks

Additional comments on your personal assessment









I was unable to follow in detail many of the talks, but usually I could still get some big-picture
understanding out of them.
Небыло обзорных докладов
Thank you for the fantastic experience! As a graduate student with a combinatorial grasp of lattice
models, it was deeply instructive to hear about other perspectives. The problems that physicists
are interested in--as well as the techniques that they use to tackle those problems--were well
worth learning about.
The most valuable conference I've been to! I am going home with many new ideas and possible
collaborations. I'm planning on working on at least 2 new papers as a result of conversations I've
had here.
As someone not in the field, I learned a lot.
I benefited greatly of several discussions
It was worth it even though I had to spend three hours commuting every day.

Additional comments on the venue










The wifi kept quitting when I was working in the library.
The food and environment was generally excellent.
Place a remarkable
The MSRI building is very nice and functional, and the surroundings are beautiful
Beautiful facilities, attentive staff, and a unparalleled view of the bay.
Beautiful and inspiring
I love MSRI,
That's a great place for such workshops. Really nice.
The food at lunchtime was truly subpar (out of politeness I will not use stronger words). Maybe
some people don't care but for me this really detracted from the otherwise wonderful experience.
I would strongly recommend replacing your caterer. If more than one food option could be
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arranged, that would be even better (after all, people come to MSRI from all over the world and
don't have uniform food preferences).
I found the food reasonable, but expensive for what it is.
The food itself was good, but I did not like long lines during the lunch and reception
Although the surroundings of MSRI are great, the constraints imposed by the shuttle schedule
and the fact tht the door closes early is a minus. The absence of a proper place for lunch in MSRI
is another issue (rather than the quality of the food itself, which is fine). )
coffee could be better
Very limited vegetarian options on some days
Fabulous spot. Only possible improvement is in the food quality, but it was OK, just not
particularly good.
The room was much too cold. And it is barbaric to have a math conference in which participants
are not allowed to bring coffee into the lecture room.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants









I think it may have been useful to have one or two sessions at the beginning of the workshop
devoted to establishing some basic definitions/facts/etc. about certain topics (e.g. XXZ spin chain,
domino tilings) to help people better understand the talks.
Захотелось больше узнать об истории университетов и институтов Беркли и особенно об
истории математиских проблем решаемых в Берклиинституов р
Please get speakers to repeat questions loudly for audience.
More time for discussion
Arranging visits of various lengths (like short ones of two or three weeks) would be useful
I had a great time, thanks!
Mathematicians are machines for converting coffee into theorems, but its hard to produce good
theorems if there is no possibility of getting good coffee.
why cooling was on in the seminar room, in january!?
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Report on the MSRI workshop
“Percolation and Interacting Systems”
February 20-24, 2012

Organizers





Geoffrey R. Grimmett (University of Cambridge)
Eyal Lubetzky (Microsoft Research)
Jeffrey Steif (Chalmers University of Technology)
Maria E. Vares (Centro Brasileiro de Pesquisas Físicas)

Scientific Description
Over the last ten years there has been spectacular progress in the understanding of geometrical
properties of random processes. Of particular importance in the study of these complex
random systems is the aspect of their phase transition (in the wide sense of an abrupt change
in macroscopic behavior caused by a small variation in some parameter) and critical
phenomena, whose applications range from physics, to the performance of algorithms on
networks, to the survival of a biological species.
Recent advances in the scope of rigorous scaling limits for discrete random systems, most
notably for 2D systems such as percolation and the Ising model via SLE, have greatly
contributed to the understanding of both the critical geometry of these systems and the
behavior of dynamical stochastic processes modeling their evolution. While some of the
techniques used in the analysis of these systems are model-specific, there is a remarkable
interplay between them. The deep connection between percolation and interacting particle
systems such as the Ising and Potts models has allowed one model to successfully draw tools
and rigorous theory from the other.
The workshop aimed at sharing and attempting to push forward the state-of-the-art
understanding of the geometry and dynamic evolution of these models, with a main focus on
percolation, the random cluster model, Ising and other interacting particle systems on lattices.
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Highlights of Presentations



V. Befarra delivered a 5-lecture mini-course on recent joint work with Duminil-Copin
where they determined the critical point of the 2D random-cluster model on the square
lattice. Based on this work they were awarded the 2012 Rollo Davidson Prize.
The mini-course was clearly delivered to a diverse audience, assuming no prior
knowledge in SLE. In the first few lectures the main result was established through the
machinery of sharp-threshold results and RSW-like estimates. The last two lectures
demonstrated the use of Smirnov's fermionic observable away from the self-dual point
to gain estimates on two-point functions.



F. Martinelli reported a series of new results on the East model, a 1D oriented kinetically
constrained particle model, where the focus of physicists is at the behavior much before
the global relaxation time. This setting appears in the physics literature to analyze the
slow dynamics which follows a sudden quench from the liquid to the glass phase. The
new rigorous results include determining the density of vacancies and the two-time
autocorrelation function (featuring several plateaux). These results confirm the findings
of physicists for a class of important initial states (given by a renewal process with finite
mean), yet surprisingly, for other initial states they completely refute original
predictions.



C. Garban presented recent joint work with F. Camia and C. Newman where they
established that the magnetization of the critical Ising model has a unique scaling limit,
which is non-Guassian and has an explicit conformally covariant structure. Alongside
they obtained that the critical exponent of the average magnetization of the 2D Ising
model as a power of the external field is equal to 1/15.



H. Percolation discussed a fascinating generalization of percolation theory. Classical
percolation is concerned with the existence of an infinite path in a random subgraph of
a given graph H, which can be rephrase as the existence of an injective graph
homomorphism (or an injective 1-Lipschitz map) from the infinite line Z+ to the random
subgraph. The generalized problem replaces Z+ with another graph G, and for various
choices of G and H it is related to an array of important problems in to topological
combinatorics, first-passage percolation, and queuing theory.
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P. Winkler and V. Sidorevicious reported recent progress on coordinate percolation,
where i.i.d. random variables are associated with the lines of a grid and the life or death
of a site (or bond) depends on what happens at the lines that cross there. Coordinate
percolation tends to arise in problems involving scheduling. Various types of coordinate
percolation were discussed, including "collision", "corner", "trixor" and "sum". These
vary from being notoriously intractable to ones where remarkably an explicit formula
can be obtained for the theta-function.



D. Randal discussed dynamical aspects for models of colloids, binary mixtures of
molecules with one type of molecule suspended in another where all non-overlapping
arrangements are equally likely. It is believed that at low density these models should
have typical configurations that are well-mixed throughout, while at high density they
will separate into clusters, suggesting a phase transition occurs as the density of both
types of molecules increases. Various strategies were studied for sampling
configurations of non-overlapping particles including lattice gasses and colloids in order
to gain empirical evidence of this conjecture. The two phases were characterized for a
general family of "interfering colloid models", a special case of which is a mixture of
squares and diamonds on Z^2, corresponding to the Ising model at fixed magnetization.
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Brazilian Center for Physics Research (CBPF/CNPq)
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Last Name
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Vincent
Amir
Alexander
Richard
Eyal
Fabio
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Yuval
Dana
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Allan
Peter

Beffara
Dembo
Holroyd
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Lubetzky
Martinelli
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Peres
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Winkler

École Normale Supérieure de Lyon
Stanford University
Microsoft Research
Brown University
Microsoft Research
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Microsoft Research
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Percolation and Interacting Systems
February 20, 2012 to February 24, 2012
Schedule
Monday, February 20, 2012
9:15AM - 9:30AM

Simons Auditorium

Welcome

9:30AM - 10:30AM

Simons Auditorium

Vincent Beffara

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Amir Dembo

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Alexander Holroyd

3:00PM - 3:30PM

Atrium

Tea

3:30PM – 4:30PM

Simons Auditorium

Christophe Garban

Mini-course, Part I: The 2D random-cluster model at and around criticality
Ferromagnetic Ising measures on large locally tree-like graphs
Embedding Percolation
Magnetization field at criticality in the Ising mode

Tuesday, February 21, 2012
9:30AM - 10:30AM

Simons Auditorium

Vincent Beffara

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Fabio Martinelli

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Peter Winkler

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:30PM

Simons Auditorium

Vladas Sidoravicius

4:45PM - 6:45PM

Atrium

Reception

Mini-course, Part II: The 2D random-cluster model at and around criticality
Aging Through Hierarchical Coalescence in the East Model
Coordinate Percolation
TBA

Wednesday, February 22, 2012
9:00AM - 10:00AM

Simons Auditorium

Vincent Beffara

10:00AM - 10:30AM

Atrium

Tea

Mini-course, Part III: The 2D random-cluster model at and around criticality

10:30AM - 11:30AM

Simons Auditorium

Yuval Peres

Unpredictable paths and percolation

11:45AM - 12:45PM

Simons Auditorium

Dana Randall

Colloids, Lattice Gasses, and Other Models with Hard Constraints

9:30AM - 10:30AM

Simons Auditorium

Vincent Beffara

Mini-course, Part IV: The 2D random-cluster model at and around criticality

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Elchanan Mossel

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Dayue Chen

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:30PM

Simons Auditorium

Allan Sly

The dynamics of the 2D SOS model

9:30AM - 10:30AM

Simons Auditorium

Vincent Beffara

Mini-course, Part V: The 2D random-cluster model at and around criticality

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Richard Kenyon

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Omer Angel

3:00PM - 3:30PM

Atrium

Tea

Thursday, February 23, 2012

Interacting Probability Experts on Networks
Random walks on a percolation cluster: recurrence, speed and collisions

Friday, February 24, 2012

Limit shapes in the double-Ising model
Percolation on Random Planar Maps
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Officially Registered Participant Information
Participants

93

Gender
Male
Female
Declined to state

93
75
14
4

80.65%
15.05%
4.30%

Ethnicity*
White
68.82%
Asian
12.90%
Hispanic
3.23%
Pacific Islander
0.00%
Black
1.08%
Native American
1.08%
Mixed
0.00%
Declined to state
12.90%
* ethnicity specifications are not exclusive

93
64
12
3
0
1
1
0
12
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responses
See complete responses

36 responses out of 93 participants: 39% of total participants
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

33

92%

partially

3

8%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

21

58%

15

42%

Below satisfactory

0

0%

no opinion

0

0%

Above satisfactory

18

50%

Satisfactory

17

47%

Below satisfactory

0

0%

no opinion

1

3%

Satisfactory

Was there adequate time between lectures for discussion?

Additional comments on the topic presentation and organization
Page 11 thing.
of 16 It was a good occasion. One might add that the topic of the
The idea of having a minicourse appears to me as an excellent

minicourse was on a hot topic, and for which the Rollo Davidson 2012

...
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Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

29

81%

partially

7

19%

no

0

0%

yes

27

75%

partially

7

19%

no

2

6%

yes

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
33

92%

partially

3

8%

no

0

0%

Additional comments on your personal assessment
The mini-course by Vincent Beffara was truly excellent. That alone made the conference
worthwhile.
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Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

10

28%

5 - Above satisfactory

26

72%

1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

4

11%

32

89%

1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

7

19%

29

81%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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1 - Not satisfactory

1

3%

2

6

17%

3

14

39%

4

8

22%

5 - Above satisfactory

7

19%
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Not satisfactoryAbove satisfactory

Did you use MSRI's wireless network?
Yes

32

89%

No

4

11%

Did you experience any difficulties with the network? If so, please explain:
Only initially. After sorting by staff it was fine.
It drops connection occasionally - but not more than
you'd expect given the number of people.
difficulties

None, it was good.

No

Additional comments on the venue
I think it was a far enriching meeting

It was slow at tim

No

...

Great

place!

there's a tradeoff between accessability and the nice

surroundings.

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.

Number of daily responses
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Workshop: Percolation and Interacting Systems
Feb. 20-24, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization



The idea of having a minicourse appears to me as an excellent thing. It was a good occasion.
One might add that the topic of the minicourse was on a hot topic, and for which the Rollo
Davidson 2012 prize was awarded
Cannot recall details after several months

Additional comments on your personal assessment


The mini-course by Vincent Beffara was truly excellent. That alone made the conference
worthwhile.

Additional comments on the venue




I think it was a far enriching meeting
Great place!
there's a tradeoff between accessability and the nice surroundings.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants


no comments
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Statistical Mechanics and Conformal Invariance

March 26, 2012 to March 30, 2012
MSRI, Berkeley, CA, USA

Organizers:
Philippe Di Francesco* (Commissariat à l'Énergie Atomique)
Andrei Okounkov (Columbia University)
Steffen Rohde (University of Washington)
Scott Sheffield (Massachusetts Institute of Technology)
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Report on the MSRI workshop "Statistical Mechanics and Conformal Invariance"
March 26, 2012 to March 30, 2012
Organizers
Philippe Di Francesco (IPHT, Commissariat à l' Énergie Atomique, CEA)
Andrei Okounkov (Columbia University)
Steffen Rohde (University of Washington)
Scott Sheffield (Massachusetts Institute of Technology, MIT)

1. Scientific Description
Our understanding of the scaling limits of discrete statistical systems has shifted in recent years from the
physicists' field-theoretical approaches to the more rigorous realm of probability theory and complex
analysis. The aim of this workshop was to combine both discrete and continuous approaches, as well as
the statistical physics/combinatorial and the probabilistic points of view.
We invited top researchers from the mathematics and physics communities, with the goal of creating
new interactions and exchanging very different points of view on the same theories. The result was an
extremely rich and inspiring panorama of subjects such as quantum gravity, planar maps, discrete
conformal analysis, Stochastic Loewner Evolution, and other two-dimensional statistical models such as
loop gases and weighted plane partitions.
Following the guidelines for workshop organization at MSRI, we favored offering support to participants
in earlier stages of their careers, while encouraging more senior participants to use grants for their
expenses whenever possible. The result was a relatively large younger audience, which contributed to
the liveliness of the conference.
Feedback from participants was extremely positive, with a particular emphasis on the "doubleexposure" to talks with either strong physical or mathematical backgrounds. If only for this reason, the
workshop was undoubtedly a great success.

2. Highlights of presentations
The program was organized by themes in which both physicists and mathematicians have made
fundamental contributions. The striking fact is a relative homogeneity of the presentations, despite the
very different points of view. This was the real success of the workshop: achieving a profound
integration of points of view from state-of-the-art physics and mathematics.
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The subject of Discrete Holomorphicity was represented in the physics language of the O(n) loop model
by DeGier, and in the language of integrable quantum spin chains/lattice models by Fendley. On the
probability side, Hongler and Chelkak described progress on the correlation functions of the twodimensional Ising model, in line with the program initiated by Smirnov.
On the subject of Stochastic Loewner Evolution, Cardy gave an overview of how to think of the problem
in terms of conformally invariant field theory and operator correlations, whereas Lawler presented the
probability theory side for the problem of disconnected domains, followed by Sun and Zhan on various
properties of SLE/CLE.
The subject of two-dimensional quantum gravity was well represented, with inspiring talks by Duplantier
and David, on field-theoretical predictions for scaling of correlation functions. This was completed by
the combinatorial approach described by Bouttier for the loop gas on random maps, by Makarov on
random normal matrices, and finally by Miller on a probabilistic description of the field-theoretical
approach.
Other aspects of statistical physics model appeared in talks by Kenyon and Aganagic, both concerned
with very different properties and applications of dimer models. This was completed by Dubedat, who
discussed Gaussian Free Field descriptions of the scaling limit of dimer models. On the probability theory
side, Peres talked about zeros of Gaussian analytic functions.
Finally, other aspects of conformal invariance were exposed by Serban (in relation to the AGT
conjecture), Lukyanov (in relation with integrability) and Bernard (for physical systems out of
equilibrium).
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Organizers
First Name

Last Name

Institute

Philippe
Andrei
Steffen
Scott

Di Francesco
Okounkov
Rohde
Sheffield

Commissariat à l'Énergie Atomique (CEA)
Columbia University
TU Berlin
Massachusetts Institute of Technology

Speakers
First Name

Last Name

Institute

Denis
Jeremie
John
Dmitry
Francois
Jan
Julien
Bertrand
Paul
Clément
Richard
Greg
Sergei
Nikolai
Jason
Didina
Nike
Pavel
Dapeng

Bernard
Bouttier
Cardy
Chelkak
David
DeGier
Dubedat
Duplantier
Fendley
Hongler
Kenyon
Lawler
Lukyanov
Makarov
Miller
Serban
Sun
Wiegmann
Zhan

École Normale Supérieure
Commissariat à l'Énergie Atomique (CEA)
University of Oxford
Steklov Mathematical Institute
Institut de Physique Théorique, CEA
University of Melbourne
Columbia University
Institut de Physique Theorique, CEA
University of Virginia
Columbia University
Brown University
University of Chicago
Rutgers University
California Institute of Technology
Microsoft Research
Centre d'Etudes Nucleaires de Saclay
Stanford University
University of Chicago
Michigan State University
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Statistical Mechanics and Conformal Invariance
March 26, 2012 to March 30, 2012
Schedule
Monday, March 26, 2012
9:15AM - 9:30AM

Simons Auditorium

Welcome

9:30AM - 10:30AM

Simons Auditorium

Richard Kenyon

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Jan DeGier

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Jason Miller

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:30PM

Simons Auditorium

Jeremie Bouttier

Conformal invariance of double-dimer loops
Discrete holomorphicity and critical boundary fugacity for the O(n) model on
the honeycomb lattice
Imaginary Geometry and the Gaussian Free Field
The nested loop approach to the O(n) model on random maps

Tuesday, March 27, 2012
9:30AM - 10:30AM

Simons Auditorium

Gregory Lawler

10:30AM - 11:00AM

Atrium

Tea

Defining SLE in multiply connected domains using the Brownian Loop Measure

11:00AM - 12:00PM

Simons Auditorium

Denis Bernard

12:00PM - 1:30PM

Atrium

Lunch

1:30PM - 2:30PM

Simons Auditorium

Bertrand Duplantier

SLE, KPZ and Liouville Quantum Gravity

2:30PM - 3:30PM

Simons Auditorium

Nike Sun

Hausdorff dimension of the CLE gasket

3:30PM - 4:00PM

Atrium

Tea

4:00PM - 5:00PM

Simons Auditorium

Dapeng Zhan

5:00PM - 7:00PM

Atrium

Reception

Heat flow in non-equilibrium conformal field theory

Restriction property of annulus SLE

Wednesday, March 28, 2012
9:00AM - 10:00AM

Simons Auditorium

Julien Dubedat

10:00AM - 10:30AM

Atrium

Tea

Dimers and families of Cauchy-Riemann operators

10:30AM - 11:30AM

Simons Auditorium

Mina Aganagic

Quantum Riemann Surfaces and Box-counting

11:30AM - 12:30PM

Simons Auditorium

Sergei Lukyanov

Lax representation for the non-linear sigma model with a global U(1)xU(1)
isometry

Thursday, March 29, 2012
9:30AM - 10:30AM

Simons Auditorium

John Cardy

Boundary and bulk local operators in conformal field theory and SLE

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Paul Fendley

12:00PM - 1:30PM

Atrium

Lunch

1:30PM - 2:30PM

Simons Auditorium

Yuval Peres

Zeros of Gaussian analytic functions- invariance and rigidity

2:30PM - 3:30PM

Simons Auditorium

Francois David

Random Metric and Conformal Geometries: some old and new questions

3:30PM - 4:00PM

Atrium

Tea

4:00PM - 5:00PM

Simons Auditorium

Dmitry Chelkak

Taming the Integrable Zoo

Conformal invariance of spin correlations in the planar Ising model

Friday, March 30, 2012
9:30AM - 10:30AM

Simons Auditorium

10:30AM - 11:00AM

Atrium

Tea

Pavel Wiegmann

11:00AM - 12:00PM

Simons Auditorium

Didina Serban

12:00PM - 2:00PM

Atrium

Lunch

2:00PM - 3:00PM

Simons Auditorium

Clément Hongler

3:00PM - 3:30PM

Atrium

Tea

3:30PM - 4:30PM

Simons Auditorium

Nikolai Makarov
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TBA
Conformal blocks in 2d CFT, the Calogero-Sutherland model and the AGT
conjecture
Conformal Invariance of Ising Model Interfaces
The topology of the support of the equilibrium measure in the random normal
matrix model
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Participant
First Name

Last Name

Institute

Tom
Marco
Anirban
Christian
Joe
Howard
Caley
Michael
Adrien
Jeffrey
Alex
Seung Yeop
Shane
Mohammad
Sanjay
Alan
Pierre
martin
Laurent
Huy
Fredrik
Samuel
Carto
Hao
Wei
Philippe
Andrei
Steffen
Scott
Denis
Jeremie
John
Dmitry
Francois
Jan
Julien
Bertrand
Paul
Clément
Richard
Greg
Sergei
Nikolai
Jason
Didina
Nike
Pavel
Dapeng

Alberts
Aymone
Basak
Benes
Chen
Cheng
Finn
Gilbert
Kassel
Kuan
Lee
Lee
Passon
Rajabpour
Ramassamy
Sola
Tarrago
tassy
Tournier
Tran
Viklund
Watson
Wong
Wu
Wu
Di Francesco
Okounkov
Rohde
Sheffield
Bernard
Bouttier
Cardy
Chelkak
David
DeGier
Dubedat
Duplantier
Fendley
Hongler
Kenyon
Lawler
Lukyanov
Makarov
Miller
Serban
Sun
Wiegmann
Zhan

California Institute of Technology
Institute of Pure and Applied Mathematics
Stanford University
Brooklyn College, CUNY
Cornell University
University of Arizona
University of Melbourne
University of Arizona
École Normale Supérieure
Harvard University
University of Melbourne
California Institute of Technology
University of Arizona
International School for Advanced Studies
École Normale Supérieure
University of Cambridge
École Normale Supérieure
Brown University
Université de Paris XIII (Paris-Nord)
University of Washington
Columbia University
Massachusetts Institute of Technology
University of Washington
Université de Paris XI (Paris-Sud)
Brown University
Commissariat à l'Énergie Atomique (CEA)
Columbia University
TU Berlin
Massachusetts Institute of Technology
École Normale Supérieure
Commissariat à l'Énergie Atomique (CEA)
University of Oxford
Steklov Mathematical Institute
Institut de Physique Théorique, CEA
University of Melbourne
Columbia University
Institut de Physique Theorique, CEA
University of Virginia
Columbia University
Brown University
University of Chicago
Rutgers University
California Institute of Technology
Microsoft Research
Centre d'Etudes Nucleaires de Saclay
Stanford University
University of Chicago
Michigan State University
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Daniel
David
Tonci
Arvind
Jeremie
Jakob
Eric
Erik
Sunil
Robert
Amir
Jian
Shawn
Pierluigi
Ming
Sergey
James
Vadim
Christopher
Tom
Takis
Michael
Anna
Svante
Curtis
Sarah
Sevak
Elchanan
Greta
Lea
James
Miklos
Dan
Ilan
Kevin
Chris
Allan
PERLA
Suresh
Brent
David
Peter
Benjamin
Paul

Ahlberg
Aldous
Antunovic
Ayyer
Bettinelli
Bjornberg
Brattain
Broman
Chhita
Cori
Dembo
Ding
Drenning
Falco
Fang
Foss
Gill
Gorin
Hoffman
Kennedy
Konstantopoulos
Kozdron
Levit
Linusson
McMullen
Miracle
Mkrtchyan
Mossel
Panova
Popovic
Propp
Racz
Romik
Roth
Schaeffer
Scullard
Sly
SOUSI
Srinivasamurthy
Werness
Wilson
Winkler
Young
ZINN-JUSTIN

Mathematical Sciences Research Institute
University of California
University of California
University of California
Université de Paris XI (Paris-Sud)
Uppsala University
University of California
Uppsala University
Mathematical Sciences Research Institute
Université de Bordeaux I
Stanford University
Mathematical Sciences Research Institute
Mathematical Sciences Research Institute
California State University
Mathematical Sciences Research Institute
Heriot-Watt University
University of Washington
Mathematical Sciences Research Institute
University of Washington
University of Arizona
Uppsala University
University of Regina
Mathematical Sciences Research Institute
Royal Institute of Technology (KTH)
Harvard University
Georgia Institute of Technology
Mathematical Sciences Research Institute
UC Berkeley Math Faculty
University of California
Concordia University
University of Massachusetts
University of California, Berkeley
University of California
UC Berkeley Math Faculty
University of California
Lawrence Livermore National Laboratory
University of California
University of Cambridge
Kansas State University
University of Chicago
Microsoft Research
Dartmouth College
Royal Institute of Technology (KTH)
Universite Pierre et Marie Curie - Paris 6
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Officially Registered Participant Information
Participants

92

Gender
Male
Female
Declined to state

92
79
8
5

85.87%
8.70%
5.43%

Ethnicity*
White
59.78%
Asian
17.39%
Hispanic
1.09%
Pacific Islander
0.00%
Black
0.00%
Native American
0.00%
Mixed
1.09%
Declined to state
20.65%
* ethnicity specifications are not exclusive

92
55
16
1
0
0
0
1
19
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responses
See complete responses

44 responses out of 92 participants: 48% of total participants
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

33

75%

11

25%

no

0

0%

no opinion

0

0%

partially

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

17

39%

25

57%

Below satisfactory

1

2%

no opinion

1

2%

Above satisfactory

23

52%

Satisfactory

21

48%

Below satisfactory

0

0%

no opinion

0

0%

Satisfactory

Was there adequate time between lectures for discussion?

Additional comments on the topic presentation and organization
10 of 15
Several talks were outstanding, butPage
a couple
were not understandable at all, except by maybe 5-10 people

It

was difficult for many of the mathematicians to follow the physicists' talks, I think.

I don

...
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Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

23

52%

19

43%

no

2

5%

yes

29

66%

partially

14

32%

no

1

2%

yes

partially

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
36

82%

partially

8

18%

no

0

0%

Additional comments on your personal assessment
I did not have a physical background, some physicists made up for it during their talks, other did not.
The maths part was okay for me

Every day I find one talk that I can fully understand and take c
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Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

14

32%

5 - Above satisfactory

30

68%

1 - Not satisfactory

0

0%

2

0

0%

3

1

2%

4

8

18%

35

80%

1 - Not satisfactory

0

0%

2

0

0%

3

0

0%

4

9

20%

35

80%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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5%

2

6

14%

3

15

34%

4

12

27%

9

20%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

Did you use MSRI's wireless network?
Yes

39

89%

No

5

11%

Did you experience any difficulties with the network? If so, please explain:
Sure, the connection lags sometimes... but it's prohibitively expensive to provide perfect, high speed wireless
connectivity to 100+ laptops in the same lecture hall... there's a very nontrivial net

Additional comments on the venue
lunch could be improved
own lunch since Wednesday.
up the great work

As usual,

...

Catered lunch is overpriced. I started to bring my

The food was TERRIBLE. Never hire these caterers again.

excellent, keep

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
The wednesday talks start at 9 instead of 9:30, and many people did not notice it. I might be
a good idea to highlight this fact on the timetable given out at the beginning of the
workshop.

A large n

...

Number of daily responses
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Workshop: Statistical Mechanics and Conformal Invariance
Mar. 26-30, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization







Several talks were outstanding, but a couple were not understandable at all, except by maybe 510 people
It was difficult for many of the mathematicians to follow the physicists' talks, I think.
I don't like the free afternoon on Wed; it would be better to move it to the last day of workshop.
This was a good, interesting, workshop
great mix of people from varied backgrounds, very well organized
Some of the best talks I've seen. A great opportunity to get exposed to new subjects.

Additional comments on your personal assessment









I did not have a physical background, some physicists made up for it during their talks, other did
not. The maths part was okay for me
Every day I find one talk that I can fully understand and take copious amount of note. But what I
value more are the conversations with the senior people, whose advice will aid my research
tremendously for months to come; as well as the candid exchange of ideas with fellow grad
students. Overall one of the best workshops I've ever attended.
contact between both mathematicians and physicists was fruitful
Most of the material is new for me, so maybe I didn't get as much out of the workshop as others.
I have learned many new techniques and the meeting inspired me to some new research
questions.
Extremely well organised workshop. It was an excellent opportunity to learn more about this
subject and gain a better understanding of areas that I had heard about but had not really delved
in to in any detail.
I found many of the talks too technical.

Additional comments on the venue







lunch could be improved
Catered lunch is overpriced. I started to bring my own lunch since Wednesday.
The food was TERRIBLE. Never hire these caterers again.
excellent, keep up the great work
As usual, the catering was terrible, which somewhat tarnished the otherwise wonderful
experience
Great location for getting work done, on the hill away from distractions

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants




The wednesday talks start at 9 instead of 9:30, and many people did not notice it. I might be a
good idea to highlight this fact on the timetable given out at the beginning of the workshop.
A large number of participants did not realize the Wed talks started at 9:00 instead of 9:30 and
so missed half of the first talk. I would suggest highlighting this different starting time in the
schedule
Please convey my thanks to all the presenters and organizers for the great workshop!!!
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April 30, 2012 to May 4, 2012
MSRI, Berkeley, CA, USA

Organizers:
Noam Berger (The Hebrew University of Jerusalem)
Nina Gantert (Technical University, Munich)
Andrea Montanari (Stanford University)
Alain-Sol Sznitman (Swiss Federal Institute of Technology)
Ofer Zeitouni* (University of Minnesota/Weizmann Institute)
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Random walks and Random Media

Report
The field of random media has been the object of intensive mathematical research over
the last thirty years. It covers a variety of models, mainly from condensed matter physics,
physical chemistry, and geology, where one is interested in materials which have defects or
inhomogeneities. These features are taken into account by letting the medium be random.
It has been found that this randomness can cause very unexpected effects in the large
scale behavior of these models; on occasion these run contrary to the prevailing intuition.
A feature of this area, which it has in common with other areas of statistical physics,
is that what was initially thought to be just a simple toy model has turned out to be a
major mathematical challenge.
The workshop on random walks and random media was designed to bring together
a group of researchers working on different aspects of random walks interacting with an
environment, which might be random (and fixed) or random because it is related to the
past trajectory of the walker or of other walkers. The schedule left time for interactions
between researchers (including one afternoon, Wednesday, free) and many discussions and
exchanges of ideas occured throughout the week.
The workshop opened on Monday morning with a review talk by A. Ramirez (Santiago, Chile) who first reviewed conditions, due to Sznitman, for ballisticity for random
walks in i.i.d. random environments, and then described recent advance (obtained in
collaborations with Berger and Drewitz, and with Campos) on their understanding. In
particular, using a local CLT type argument (originally due to Berger) and an appropriate
renormalization argument, one reduces checking Sznitman’s condition (which involves a
stretched exponential rate of decay of certain exit probabilities) to checking polynomial
rates of decay for exit probabilities. This was followed by a talk of C. Sabot (Lyon) who
described recent advance (due to him and P. Tarres) in the study of edge reinforced random walks (an example of a walk in a random environment which is determined by the
past trajectory of the walk, introduced by Diaconis and Coppersmith); he showed how
the ERRW can be represented as a mixture of vertex reinforced jump processes, where
the mixing measure is related to the so-called SUSY sigma model of Disertori, Spencer
and Zirnbauer. This allowed them to deduce strong recurrence for strong reinforcement,
a problem that had been open open for some time. (See below the description of the talk
by Omer Angel for another approach to the resolution of that problem.)
Monday afternoon featured talks by D. Dolgopyat (U. Maryland) who discussed a
dynamical approach towards central limit theorems for random walks in dynamically
changing random environments, and for weakly reinforced walks; by M. Biskup (UCLA),
who described joint work with Salvi and Wolff on the fluctuations of the effective conductance for walks on resistance networks; and by A. Fribergh (NYU), who described recent
joint work with BenArous and Sidoravicius that settled the conjectured monotonicty of
the velocity of (biased) random walks on a Galton-Watson tree, in the regime of high
speed, using an appropriate coupling with biased simple random walk, and regeneration
times.
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The morning session on Tuesday was dedicated to polymer models. There were two
speakers, T. Seppäläinen and I. Corwin. Seppäläinen gave a 90 minute review where he
started from the very basics and reached current results, whereas Corwin gave a talk on
some state-of-the-art results in the field.
In the beginning of his talk Seppäläinen defined the model of a directed polymer. He
explained the motivation behind the definition, as well as the physical significance of this
model. He then proceeded to discuss its behavior, and proved many of the early results
in the field, in particular establishing phase transition and concluding basic facts on the
behavior in each phase. He then continued with more advanced results, particularly
regarding polymers in 1 + 1 dimensions (i.e. one spatial dimension and one temporal
dimension), discussed its explicit solution and the fact that it belongs to the KPZ (KardarParisi-Zhang) universality class.
In his talk Corwin defined the MacDonald process, which is a new type of stochastic
process, based on the Macdonald symmetric functions. He then used the Macdonald
process to understand the limiting behavior of several different growth processes, particle
systems, and directed polymers in random media. He then showed that this leads to the
KPZ equation for those processes.
The afternoon talks on Tuesday were given by D. Wilson (Microsoft Research) who
described his joint work with Kenyon concerning the computation of certain probabilities
related to uniform random spanning trees ongraph determined by surfaces; by V. Sidoravicius, who described work concerning interacting particles that model a particular greedy
server in a network; and by K. Alexander (USC) who discussed concentration estimates
and rate of convergence for directed polymers.
Wednesday had only morning talks, the afternoon being devoted to free discussions
between participants. Two of the talks were devoted to the topic of random interlacements, which provide a model for the microscopic structure left at suitable time scales by
random walks on large recurrent graphs which locally look like a transient graph. The
third talk was concerned with random walks among random conductances.
A. Teixeira (IMPA, Rio de Janeiro) gave a longer review talk on the topic of random
interlacements where he described some of the results which have been obtained, as well
as a list of open questions in particular concerning the investigation of the near critical
regime for the percolation of the vacant set of random interlacements. Then J. Cerný
(University of Vienna) presented recent results obtained jointly with Popov concerning a
shape theorem for the chemical distance on the occupied set of random interlacements on
Z d , d at least 3, and their application to controls of the distance on the trace of a random
walk trajectory on a large d-dimensional torus.
The third talk was given by S. Popov (State Unversity of Campinas) who presented
results obtained with several collaborators pertaining to the quenched limit law under
diffusive scaling of a random walk among random conductances conditioned to have its
first coordinate positive.
The first morning talk on Thursday was delivered by Y. Peres (Microsoft Research),
who discussed joint work with Berger concerning the statistical hypothesis testing problem of detecting the trail of a random walker who modifies the environment at sites that
were visited; he also introduced a riddle (and its solution) concerning the surprise points
of (general, not necessarily reversible) random walks on graphs. This was followed by O.
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Angel (UBC), who described his recent proof (with Kozma and Crawford) of recurrence
for edge-reinforced random walks on Z d ; unlike the Sabot-Tarres work, their proof does
not appeal to the relation with the SUSY model. The morning session was closed by E.
Bolthausen (U. Zurich), who reviewed his recent work with den-Hollander and Opoku
concerning the critical line of localization-delocalization of the random copolymer, that
used abstract large deviations statements to investigate long-standing questions concerning the slope of the line at the origin. The afternoon was devoted to several talks. First, P.
Sousi (Cambridge, England) presented joint work with Peres and Popov on random walks
that are martingales and interact with their past through an agent who can only choose
from finitely many possible steps. Results concerning transience/recurrence (as a function of the number of allowed steps and the dimension) were presented. A. Levit (UBC)
then presented results concerning mean field models that possess a jump-process representation, and B. Toth (Budapest) discussed his work with Tarres and others concerning
scaling limits for self-interacting random walks and diffusions.
The last day of the conference was opened by P. Diaconis (Stanford), who gave an
inspiring talk on the cutoff phenomenon for typical birth and death chains, where he
explained the cutoff phenomenon and pointed out connections with combinatorics. The
“random media” aspect came in by considering a “typical” birth and death Markov chain
whose stationary law is uniform, by choosing a certain random tri-diagonal doubly stochastic matrix as transition matrix. Then, J. Peterson (Purdue) talked gave about his new
result on large deviations and slowdown probabilities for excited random walks in one
dimension. He explained similarities and differences of his results with the corresponding
statements for random walk in random environment. The last speaker of the morning
session, E. Kosygina (CUNY), gave a survey talk on excited random walks, pointing out
open problems for excited random walks in the multi-dimensional case and describinbg
new results for the one-dimensional case. The afternoon was devoted to talks by two junior researchers: J. Ding and N. Sun (both from Stanford). Ding exposed recent work on
the maximum of the two-dimensional discrete Gaussian free field. It has long been known
that this quantity satisfies a law of large numbers on the scale log N , with N the grid
size; recently the fluctuations had been proved to be at scale of order 1. Ding presented
a number of new ideas that lead to the proof that the law of the maximum, properly
centered, has indeed exponential tails on the scale O(1). Sun presented research about
statistical mechanics models on sparse graph sequences. With Zn the partition functions
associated with the family of graphs, the question considered by Sun is whether the sequence (1/n) log Zn converges and to compute the limit. Novel results were presented for
sequences of graphs that converge locally to unimodulat tree, when the weight on edges
corresponds either to the Potts model or to the independent set model from statistical
physics.
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Random Walks and Random Media
April 30, 2012 to May 4, 2012
Schedule
Monday, April 30, 2012
8:50AM - 9:00AM Simons Auditorium
9:00AM - 10:30AM Simons Auditorium
10:30AM - 11:00AM Atrium
11:00AM - 12:00PM Simons Auditorium
12:00PM - 1:30PM
1:30PM - 2:30PM

Atrium
Simons Auditorium

2:30PM - 3:30PM

Simons Auditorium

3:30PM - 4:00PM
4:00PM - 5:00PM

Atrium
Simons Auditorium

Welcome
Alejandro Ramirez Criteria for Ballistic Behavior of Random Walks in
Random Environment
Tea
Christophe sabot Edge reinforced random walks, Vertex reinforced
jump process, and the SuSy hyperbolic sigma model
Lunch
Dmitry Dolgopyat Dynamical point of view on some random walk
models
Marek Biskup
A central limit theorem for the effective conductance
and resistance
Tea
Alexander
On the monotonicity of the speed of biased random
Fribergh
walk on a Galton-Watson tree without leaves

Tuesday, May 01, 2012
9:00AM - 10:30AM
10:30AM - 11:00AM
11:00AM - 12:00PM
12:00PM - 2:00PM
2:00PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 4:30PM
4:30PM - 5:30PM
5:30PM - 7:00PM

Simons Auditorium
Atrium
Simons Auditorium
Atrium
Simons Auditorium

Timo Seppalainen Directed polymers and KPZ universality
Tea
Ivan Corwin
Directed random polymers and Macdonald processes
Lunch
David Wilson
Spanning trees of graphs on surfaces and the
intensity of loop-erased random walk on Z^2
Atrium
Tea
Simons Auditorium Vladas
Stability of the greedy server: Proof of the CoffmanSidoravicius
Gilbert conjecture on
the unit circle
Simons Auditorium Kenneth Alexander Subgaussian rates of convergence of means in
Atrium
Reception
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Wednesday, May 02, 2012
9:00AM - 10:30AM

Simons Auditorium Augusto Teixeira

10:30AM - 11:00AM Atrium
Tea
11:00AM - 12:00PM Simons Auditorium Jiri Cerny
12:00PM - 1:00PM Simons Auditorium Serguei Popov

Random walks on finite graphs and random
interlacements
Chemical Distance on Random Interlacements
Conditional quenched CLTs for random walks
among random conductances.

Thursday, May 03, 2012
9:00AM - 10:00AM
10:00AM - 10:30AM
10:30AM - 11:30AM
11:30AM - 12:30PM

Simons Auditorium
Atrium
Simons Auditorium
Simons Auditorium

Yuval Peres
Tea
Omer Angel
Erwin Bolthausen

12:30PM - 2:00PM
2:00PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 4:30PM

Atrium
Simons Auditorium
Atrium
Simons Auditorium

Lunch
Perla Sousi
Tea
Anna Levit

4:30PM - 5:30PM

Simons Auditorium Balint Toth

Detecting the trail of the random walker
Linearly reinforced random walks
On the localization-delocalization critical line for
the random copolymer
Self-interacting random walks
Stochastic Representation of the Ground States for
the Mean Field
Scaling limits for self-interacting random walks and
diffusions

Friday, May 04, 2012
9:00AM - 10:00AM

Simons Auditorium Persi Diaconis

The Cutoff Phenomenon for Typical Birth and
Death Chains

10:00AM - 10:30AM Atrium
Tea
10:30AM - 11:30AM Simons Auditorium Jonathon Peterson Large deviations and slowdown asymptotics for
excited random walks
11:30AM - 12:30PM Simons Auditorium Elena Kosygina
Excited random walks on $Z^d$
12:30PM - 2:00PM Atrium
Lunch
2:00PM - 3:00PM
Simons Auditorium Jian Ding
Maxima of two-dimensional discrete Gaussian free
field
3:00PM - 3:30PM
Atrium
Tea
3:30PM - 4:30PM
Simons Auditorium Nike Sun
Potts and independent set models on d-regular
graphs
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Officially Registered Participant Information
Participants

113

Gender
Male
Female
Declined to state

113
86
12
15

76.11%
10.62%
13.27%

Ethnicity*
White
56.64%
Asian
12.39%
Hispanic
1.77%
Pacific Islander
0.00%
Black
0.88%
Native American
0.00%
Mixed
0.00%
Declined to state
28.32%
* ethnicity specifications are not exclusive

113
64
14
2
0
1
0
0
32
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responses
See complete responses

50 responses out of 113 participants: 44% of total participants
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

44

88%

partially

6

12%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

27

54%

22

44%

Below satisfactory

0

0%

no opinion

1

2%

Above satisfactory

14

28%

Satisfactory

26

52%

Below satisfactory

9

18%

no opinion

1

2%

Satisfactory

Was there adequate time between lectures for discussion?
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Additional comments on the topic presentation and organization
I prefer a 2 hour lunch
talks and more discussion time.

I would have appreciated having fewer

A number of talks could have been shorter.

Although I realize it is sometimes hard to predict ahead of ti

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes
partially

38

76%

11

22%

no

1

2%

yes

38

76%

partially

12

24%

no

0

0%

yes

44

88%

partially

6

12%

no

0

0%

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
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Additional comments on your personal assessment
My area of expertise only slightly overlapped the research foci of this workshop. The
workshop provided a clear picture of the field and techniques used to explore
it.

This was very valuable. I w

...

Venue

Your overall experience at MSRI
1 -Not satisfactory

0

0%

2

0

0%

3

1

2%

4

18

36%

5 -Above satisfactory

31

62%

1 -Not satisfactory

0

0%

2

0

0%

3

4

8%

4

10

20%

5 -Above satisfactory

36

72%

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

Not satisfactoryAbove satisfactory

The physical surroundings
1 -Not satisfactory

0

0%

2

0

0%

3

0

0%

4

9

18%

41

82%

5 -Above satisfactory

Not satisfactoryAbove satisfactory
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The food provided during the workshop
1 -Not satisfactory

5

10%

2

12

24%

3

16

32%

4

15

30%

2

4%

5 -Above satisfactory

Not satisfactoryAbove satisfactory

Did you use MSRI's wireless network?
Yes

41

82%

No

9

18%

Did you experience any difficulties with the network? If so, please explain:
no difficulties
No
difficulties. Printing worked.

no difficulties

none

No

No

none

Additional comments on the venue
the shuttle was once full and some
people had to arrive with the next shuttle, after the beginning of the first talk
before, the refreshments and lunch are a little disappointing. Fortunatelty Be

AS
...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants.
I think a very good job of having similar talks on the same day was
done. I appreciate this.

We have been told that when going

to Bank of America with the reimbursement cheque, we would not incur any

...
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Workshop: Random Walks and Random Media
Apr. 30 – May 4, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization








I prefer a 2 hour lunch
I would have appreciated having fewer talks and more discussion time.
A number of talks could have been shorter. Although I realize it is sometimes hard to predict
ahead of time which speakers should have a full hour or more, and which should not! I was happy
with the 90 min talks, but some of the hour speakers overstayed their welcome.
I appreciated the three 90 min lectures that were meant to be reviews.
fewer talks would be better
The conference would have benefitted from shorter talks (30-40 minutes) with long breaks for
people to talk and work together.
Very well selected group of speakers

Additional comments on your personal assessment





My area of expertise only slightly overlapped the research foci of this workshop. The workshop
provided a clear picture of the field and techniques used to explore it.
This was very valuable. I would have wished for more time to develop research collaborations.
excellent and enjoyable
I had many very important (to me) discussions between talks.

Additional comments on the venue









the shuttle was once full and some people had to arrive with the next shuttle, after the beginning
of the first talk
AS before, the refreshments and lunch are a little disappointing. Fortunatelty Berkeley has great
restaurants for dinner and coffee shops for math work, but this doesn't help when one is trapped
up the hill for lunch. Also, the air conditioning is ridiculous. Why is it so hard to have comfortable
temperature in the lecture hall?
air conditioning way way too much
One of the days they ran out of food
The air was very stuffy. It would be better to be able to open the windows and also to seat on the
balconies after 5pm
The 8:40 shuttle was overfull every day; adding another one at that time could be profitable.
problem with air conditioning: too cold

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants





I think a very good job of having similar talks on the same day was done. I appreciate this.
We have been told that when going to Bank of America with the reimbursement cheque, we
would not incur any cost. However, they did charge us a 5$ fee.
Shuttle bus from Rose Garden Inn would be great.
Many thanks for making hot tea and coffee available at all times
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REPORT ON THE HOT TOPICS WORKSHOP “THIN GROUPS
AND SUPER-STRONG APPROXIMATION” HELD AT MSRI,
FEBRUARY 6–10, 2012.

Organizers:
•
•
•
•
•

Emmanuel Breuillard, Univ. Paris-Sud Orsay (France)
Jordan Ellenberg, Univ. of Wisconsin (Madison)
Alexander Gamburd, CUNY (New York)
Emmanuel Kowalski, ETH Zurich (Switzerland)
Hee Oh, Brown University (Providence)

Scientific description:
The study of discrete subgroups of Lie groups has by now a long history touching
several ﬁelds of mathematics such as Riemannian Geometry, Harmonic Analysis and
Automorphic Forms to name a few. For decades the focus had been on improving our
knowledge of lattices, that is discrete subgroups of ﬁnite co-volume in Lie groups (cf.
the fantastic work of Margulis in the seventies about arithmeticity and super-rigidity).
This hot topics workshop focused on recent developments concerning various aspects
of “thin groups”. These are discrete subgroups of semisimple Lie groups, which are
not lattices but are still big in the sense that they are Zariski dense. This dual
nature leads to many intricate questions. Over the past few years, many new ideas
and techniques, arising in particular from arithmetic combinatorics, have been involved
in the study of such groups, leading for instance to far-reaching generalizations of the
classical strong approximation theorem (due to Matthews-Vasserstein-Weifeiler and to
Nori and Weisfeiler in the eighties) in which congruence quotients are shown to exhibit
a spectral gap (super-strong approximation).
Simultaneously and sometimes surprisingly, the study of thin groups turns out to be
of fundamental importance in a variety of subjects, including equidistribution of homogeneous ﬂows and lattice points counting problems (e.g. in the study of Apollonian
packings), dynamics on Teichmuller space, the Bourgain-Gamburd-Sarnak sieve in orbit, and arithmetic or geometric properties of certain types of monodromy groups and
coverings. The workshop brought together a variety of experts from group theory, number theory, ergodic theory and harmonic analysis, who presented the accomplishments
to date to a broad audience and discussed directions for further study.
The workshop was designed to be both an instructional workshop aimed at graduate
students and young researchers and a more ordinary scientiﬁc conference. A large part
of the audience consisted of graduate student and post-docs and most of the funding
went to helping students and post-docs attend the conference.
1
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2

REPORT ON THE 2012 MSRI HOT TOPICS WORKSHOP

The vast majority of speakers came from American institutions, although three of
them came from Europe. The organizers were careful to invite several women to speak
at the workshop, but unfortunately only two of them agreed to come. Nevertheless the
workshop was a big success.

Highlights of presentations:
Five two-hour minicourses were given by the organizers either presenting overviews of
their speciﬁc area or giving elements of proofs of some key theorems. The remainder of
the conference consisted of eleven research talks. Topics included talks on approximate
groups and expander graphs (Breuillard, Gamburd, Pyber), on spectral gaps and their
applications to sieving and orbital counting (Bourgain, Kontorovich, Kowalski, Oh,
Salehi-Golseﬁdy) on groups arising in low-dimensional topology (McMullen, Reid) and
on various aspects of monodromy groups (Ellenberg, Fuchs, Rivin). We give below a
more detailed description of the talks.
The workshop opened with Alex Gamburd’s mini-course on expander graphs, thin
groups and super-strong approximation. In his mini-course Gamburd (CUNY) started
by recalling the deﬁnition of expander graphs in combinatorial terms and in spectral
terms, then proceeded by giving a detailed proof of his 2005 breakthrough result with
Jean Bourgain. This result launched a new method to prove spectral gaps for various
Cayley graphs of ﬁnite simple groups and provided the foundation for much of the
subsequent works on this subject in the last seven years, which eventually lead to the
Salehi-Golseﬁdy-Varju super-strong-approximation theorem.
The second lecture was given by Jean Bourgain (IAS Princeton). He discussed his
recent works with Fuchs, Gamburd and Sarnak and with Kontorovich on spectral gaps,
lattice point counting, sieving, and the Zaremba conjecture. The spectral gap for mod
q (q square free) quotients of a thin subgroup Γ of SL2 (Z) is used to obtain precise
asymptotics for the number of matrices in Γ with archimedean norm at most T which
are congruent to a given matrix in SL2 (Z/qZ). He explained how thermodynamical
formalism can be used to treat the case of very thin groups. Then he described how very
similar methods and techniques can be applied to the Zaremba conjecture from number
theory. This conjecture states that there is a bound B > 0 such that every positive
integer is the denominator of an irreducible fraction all of whose partial quotients in its
continued fraction expansion are bounded by B. Bourgain and Kontorovich prove that
the set of possible exceptions is very small (density zero).
The talk by Kontorovich (Yale) echoed some aspects of Bourgain’s talk pertaining to
their joint work on Apollonian packings. In particular he described in further details
their approach to the local-to-global principle and their advance towards the conjecture
that given an Apollonian packing, away from local obstructions every large enough
positive integer is the curvature of some circle in the packing.
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The second mini-course was given by Hee Oh (Brown). In the ﬁrst hour she described
joint works with Kontorovich and Lee, in which she obtained precise asymptotics for
the number of integers appearing as the curvature of a circle in an Apollonian packing.
In her second talk she described a new set of results and techniques pertaining to orbital
counting of very thin groups. These new methods, from joint works with N. Shah and A.
Mohammadi, use ergodic theory and the mixing of the geodesic ﬂow on inﬁnite volume
hyperbolic manifolds.
Alan Reid (Austin) gave a talk on 3-manifold groups and thin subgroups of SL3 (Z)
showing his results with D. Long and Thisltethwaite on the existence of many Zariskidense representations of closed surface groups inside SL3 (Z) and answering a question
of Lubotzky’s on 2-generated subgroups of ﬁnite index in SL3 (Z).
Curt McMullen (Harvard) talked about closed geodesics on arithmetic hyperbolic
surfaces and the existence in every real quadratic ﬁeld of inﬁnitely many periodic continued fractions with a uniform upper bound on the partial quotients. He connected
his ﬁndings to the Margulis conjecture on diagonal ﬂows and the Zaremba conjecture
about badly approximable rational numbers. He gave several challenging open questions
hinting at possible new connections between dynamics and combinatorics.
The third mini-course was an introduction to approximate groups by Emmanuel
Breuillard (Orsay) starting with the basic deﬁnitions and moving towards the proof
of the product theorem for generating subsets of ﬁnite simple groups of Lie type presenting his joint work with Green and Tao as well as related works of Helfgott and
of Pyber-Szabo. A related talk was given by Lacy Pyber (Budapest) in which he described his past and on-going joint work with Szabo on similar issues and provided the
state-of-the-art of the subject together with a number of challenging open questions.
Alireza Salehi-Golseﬁdy (UCSD) gave a talk on the aﬃne sieve and his recent theorems with Varju and with Sarnak, which a simple necessary and suﬃcient condition
on a ﬁnitely generated linear group for it to satisfy the fundamental property of the
aﬃne sieve, namely that the set of group elements with almost prime image under every
rational map is Zariski dense.
The fourth mini-course was given by Emmanuel Kowalski (ETH). He gave a pleasant
introduction to sieve methods in number theory, then explained the connection between
the spectral gap and the error term when sieving orbits of (non-commutative) linear
groups. He presented the latest advances in the area, including his own work with Jouve
and Zywina as well as the more recent works of Lubotzky, Meiri and Rosenzweig.
Andrei Rapinchuk (Virginia) gave a beautiful survey talk on classical strong-approximation
starting with weak and strong approximation for classical groups and moving towards
the proof of the Matthews-Vasserstein-Weisfeiler theorem. This gave many of us a
wonderful opportunity to review this important theorem.
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Gopal Prasad (Michigan) gave a broad overview of his remarkable joint work with
Rapinchuk on certain number-theoretic aspects of thin subgroups of semisimple algebraic groups, the notion of weak-commensurability and its application to isospectrality
problems.
The talks by Elena Fuchs (Berkeley) and Igor Rivin (Temple) focused on various
aspects of thin groups revolving around one central open problem in this area, which
is to ﬁnd a robust way to determine whether or not a given subgroup (e.g. given by
generators) is thin. Very interesting examples which have not been decided yet are given
by the monodromy groups attached to families of varieties over algebraic curves. These
considerations were the topic of the last mini-course, given by Jordan Ellenberg (Wisconsin). He described his joint work with Hall and Kowalski: a striking application of
super-strong-approximation to certain natural problems arising in arithmetic geometry,
and then presented various related open problems regarding monodromy groups.

Proceedings:
E. Breuillard and H. Oh are currently editing a volume of proceedings for the MSRI
proceedings series. Most speakers agreed to contribute as well as a number of other
people too.
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Hot Topics: Thin Groups and Super-strong Approximation
February 6-10, 2012
Schedule
Monday, February 06, 2012
9:00AM - 9:45AM

Simons Auditorium

Welcome and Registration

9:45AM - 10:00AM

Simons Auditorium

Introduction by the MSRI director and staff

10:00AM - 11:00AM

Simons Auditorium

Alexander Gamburd

11:00AM - 11:30AM

Atrium

Tea

11:30AM - 12:30PM

Simons Auditorium

Jean Bourgain

12:30PM - 2:10PM

Atrium

Lunch

2:10PM - 3:10PM

Simons Auditorium

Hee Oh

3:10PM - 3:40PM

Atrium

Tea

3:40PM - 4:40PM

Simons Auditorium

Alex Kontorovich

On the Strong Density Conjecture for
Apollonian Circle Packings
Mini-course 1: Expander Graphs, Thin Groups,
and Super-strong Approximation

Mini-course 1: Expander Graphs, Thin Groups,
and Super-strong Approximation
On Zaremba's conjecture
Mini-course 2: Effective circle count for
Apollonian circle packings, via spectral methods

Tuesday, February 07, 2012
9:00AM - 10:00AM

Simons Auditorium

Alexander Gamburd

10:00AM - 10:30AM

Atrium

Tea

10:30AM - 11:30AM

Simons Auditorium

Andrei Rapinchuk

On the strong approximation in algebraic groups

11:35AM - 12:35PM

Simons Auditorium

Emmanuel Kowalski

Mini-course 3: Sieve in discrete groups, Part I

12:35PM - 2:10PM

Atrium

Lunch

2:10PM - 3:10PM

Simons Auditorium

Hee Oh

3:10PM - 3:40PM

Atrium

Tea

3:40PM - 4:40PM

Simons Auditorium

Emmanuel Breuillard

4:40PM - 6:15PM

Atrium

Reception

Mini-course 2: Counting for orbits of thin
groups, via ergodic methods
Mini-course 4: Approximate groups, Part I

Wednesday, February 08, 2012
9:00AM - 10:00AM

Simons Auditorium

Jordan Ellenberg

Mini-course 5: Thin groups as monodromy
groups, Part I

10:00AM - 10:30AM

Atrium

Tea

10:30AM - 11:30AM

Simons Auditorium

Alireza Salehi Golsefidy

Affine sieve and expanders

11:35AM - 12:35PM

Simons Auditorium

Curtis McMullen

Dynamics of units and packing constants of
ideals
Mini-course 3: Sieve in discrete groups, Part II

Thursday, February 09, 2012
9:00AM - 10:00AM

Simons Auditorium

Emmanuel Kowalski

10:00AM - 10:30AM

Atrium

Tea

10:30AM - 11:30AM

Simons Auditorium

Amir Mohammadi

Ergodicity of unipotent flows and geometrically
finite Kleinian groups

11:35AM - 12:35PM

Simons Auditorium

Jordan Ellenberg

Mini-course 5: Thin groups as monodromy
groups, Part II

12:35PM - 2:10PM

Atrium

Lunch

2:10PM - 3:10PM

Simons Auditorium

Laci Pyber

3:10PM - 3:40PM

Atrium

Tea

3:40PM - 4:40PM

Simons Auditorium

Informal and Optional Problem Session

Growth in linear groups

Friday, February 10, 2012
9:00AM - 10:00AM

Simons Auditorium

Elena Fuchs

10:00AM - 10:30AM

Atrium

Tea

10:30AM - 11:30AM

Simons Auditorium

Emmanuel Breuillard

Mini-course 4: Approximate groups, Part II

11:35AM - 12:35PM

Simons Auditorium

Gopal Prasad

Weakly-commensurable Zariski-dense
subgroups and isospectral arithmetic compact
locally symmetric spaces

12:35PM - 2:10PM

Atrium

Lunch

2:10PM - 3:10PM

Simons Auditorium

Igor Rivin

3:10PM - 3:40PM

Atrium

Tea
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49
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49
32
7
10

65.31%
14.29%
20.41%

Ethnicity*
White
51.02%
Asian
22.45%
Hispanic
2.04%
Pacific Islander
0.00%
Black
0.00%
Native American
0.00%
Mixed
0.00%
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49
25
11
1
0
0
0
0
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responses
See complete responses

21 responses out of 49 participants: 43% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

19

90%

partially

2

10%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

14

67%

Satisfactory

7

33%

Below satisfactory

0

0%

no opinion

0

0%

10

48%

Satisfactory

9

43%

Below satisfactory

2

10%

no opinion

0

0%

Was there adequate time between lectures for discussion?
Above satisfactory

Additional comments on the topic presentation and organization
Pagefor
11 me
of 16
The lectures were at a very high level - sometimes too high
- but they were very well organised and, for the most part,

conveyed a lot of information in a very short amount of time.

It'd be be

...
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Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

14

67%

partially

7

33%

no

0

0%

yes

20

95%

partially

1

5%

no

0

0%

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
yes

21

100%

partially

0

0%

no

0

0%

Additional comments on your personal assessment
For me this workshop was timely.
the introductory mini-courses are very helpful.
continue communications with these wonderful people when I'm back to my institute.
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Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

1

5%

4

9

43%

11

52%

1 - Not satisfactory

0

0%

2

0

0%

3

1

5%

4

8

38%

12

57%

1 - Not satisfactory

0

0%

2

0

0%

3

1

5%

4

6

29%

14

67%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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2

5

24%

3

7

33%

4

4

19%

5 - Above satisfactory

2

10%

Not satisfactoryAbove satisfactory

Did you use MSRI's wireless network?

If so, did you experience any difficulties? Please explain.
no No No no no
no difficulties no No Not at all
difficulties

no

none

Yes

9

43%

No

0

0%

No difficulties!

No

no problem at all.

Additional comments on the venue
My only disappointment was lunch! (Expensive and limited range.) Everything else was
splendid.

difficult to access from downtown Berkeley

lot!

The food was expensive

Thanks for the parking, it helped a

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
Need a larger screen for computer projection! The current screen is too small, given the size of the lecture
hall.

more frequent free shuttle bus would be nice.

Number of daily responses
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Hot Topics Workshop: Thin Groups and Super-strong Approximation
Feb. 6 – 10, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization








The lectures were at a very high level - sometimes too high for me - but they were very well
organised and, for the most part, conveyed a lot of information in a very short amount of time.
It'd be better if some of the senior members stay longer there.
Great conference!
Excellent, can't wait for the videos and notes to download!
I thought this was a particularly well-thought-out conference, at which members of different
research groups truly made the effort to engage with each other.
It was fantastic!
Many of the talks were extraordinary.

Additional comments on your personal assessment




For me this workshop was timely.
the introductory mini-courses are very helpful.
Looking for ways to continue communications with these wonderful people when I'm back to my
institute.

Additional comments on the venue





My only disappointment was lunch! (Expensive and limited range.) Everything else was splendid.
difficult to access from downtown Berkeley
Thanks for the parking, it helped a lot!
The food was expensive and always the same.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants



more frequent free shuttle bus would be nice.
Need a larger screen for computer projection! The current screen is too small, given the size of
the lecture hall.
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1 of 15

Spring Opportunities 2012, March 12-14, 2012 at MSRI, Berkeley, CA USA

Final Report on the 2012 Spring Opportunities Workshop
Organized by the MSRI
March 12 – 14, 2012

The 2012 Spring Opportunities Workshop was held March 12 - 14, 2012 at the MSRI and was
organized by the MSRI. The organizers were David Auckly of the MSRI, Philip Kutzko of the
University of Iowa, Trachette Jackson of the University of Michigan and Robert Megginson of
the University of Michigan.
This new series of Spring Opportunities workshops is designed to cultivate a diverse community
of existing and aspiring mathematical scientists to meet the challenge of educating and training a
diverse mathematical workforce capable of boldly developing new mathematical theories and
profoundly understanding eminent scientific discoveries. The overall goal of the series is to
familiarize people who have not been well represented in the mathematical sciences with
professional opportunities in academia, industry, and government; as well as to help young
researchers find jobs and mentors within the profession through networking.
This first workshop in the series addressed the professional advancement of underrepresented
minorities in the mathematical sciences. It also included an introduction to mathematics
represented in the MSRI research programs aimed at faculty in minority serving and primarily
undergraduate institutions.
The workshop schedule was
Monday, March 12, 2012
2:00PM - 3:00PM
3:00PM - 3:50PM

Tea
Aparna Higgins, Talitha Washington, Applying for Jobs
(Moderator: Trachette Jackson)

3:50PM - 4:00PM
4:00PM - 5:00PM

Group Work Assignments
James Propp, Quasirandom Processes

5:00PM - 7:00PM

Pizza

Tuesday, March 13, 2012
8:00AM - 9:00AM Breakfast Tea
9:00AM - 11:00AM Sheldon Axler, Jamylle Carter, Jesus de Loera, Linda Green, Trachette
Jackson, Academic Jobs (Moderator: Dave Auckly)
11:00AM - 11:30AM Working Groups

2 of 15

Spring Opportunities 2012, March 12-14, 2012 at MSRI, Berkeley, CA USA

11:30AM - 12:30PM Jesus de Loera, Easy to State but Hard to Solve: Some Open Questions
About Convex Polyhedra
12:30PM - 1:30PM

Lunch

1:30PM - 2:15PM

Lloyd Douglas, Florence Fasanelli, Applying for Grants
(Moderator: Dave Auckly)
Sheldon Axler, Jamylle Carter, David Scott, Vera Serganova, Mariel
Vazquez, Tenure (Moderator: Trachette Jackson)

2:15PM - 3:00PM
3:00PM - 3:30PM
3:30PM - 5:00PM

Tea
Tony DeRose, William Massey, Industry Jobs
(Moderator: Trachette Jackson)

Wednesday, March 14, 2012
8:00AM - 9:00AM Breakfast Tea
9:00AM - 10:30AM Lloyd Douglas, Eliabeth Moseman, Government Jobs
(Moderator: Trachette Jackson)
10:30AM - 10:45AM Discussion Groups
10:45AM - 11:30AM Aparna Higgins, Project NExT, What Works
11:30AM - 12:30PM Jennifer Schultens, Knots and Surfaces in 3-dimensional Space
Videos of these presentations and panel discussions can be found on the MSRI website at the
following location: http://www.msri.org/web/msri/scientific/workshops/show/-/event/Wm9345
Evaluations from participants indicated that they appreciated the variety of mathematics
presented as well as the variety of career opportunities discussed. Suggestions for the future
workshops in this series included a discussion on work-life balance (e.g. solving the “two-body
problem”), more time during the workshop for networking, and more representation from nonPhD granting institutions. The next Spring Opportunities Workshop will be held in the Spring of
2014 and organized by NIMBioS/SAMSI.
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Spring Opportunities
March 12, 2012 to March 14, 2012
Schedule
Monday, March 12, 2012
2:00PM - 3:00PM

MSRI, Atrium

Tea

3:00PM - 3:50PM

MSRI, Simons
Auditorium

Aparna Higgins, Talitha Washington

3:50PM - 4:00PM

MSRI, Simons
Auditorium

Group Work Assignments

4:00PM - 5:00PM

MSRI, Simons
Auditorium

James Propp

5:00PM - 7:00PM

MSRI, Atrium

Pizza

Applying for Jobs
(Moderator: Trachette Jackson)

Quasirandom Processes

Tuesday, March 13, 2012
8:00AM - 9:00AM

MSRI, Atrium

Breakfast Tea

9:00AM - 11:00AM

MSRI, Simons
Auditorium

Sheldon Axler, Jamylle Carter,
Jesus de Loera, Linda Green, Trachette
Jackson

11:00AM - 11:30AM

MSRI, Simons
Auditorium

Working Groups

11:30AM - 12:30PM

MSRI, Simons
Auditorium

Jesus de Loera

12:30PM - 1:30PM

MSRI, Atrium

Lunch

1:30PM - 2:15PM

MSRI, Simons
Auditorium

Lloyd Douglas, Florence Fasanelli

Applying for Grants
(Moderator: Dave Auckly)

2:15PM - 3:00PM

MSRI, Simons
Auditorium

Sheldon Axler, Jamylle Carter,
David Scott, Vera Serganova,
Mariel Vazquez

Tenure
(Moderator: Trachette Jackson)

3:00PM - 3:30PM

MSRI, Atrium

Tea

3:30PM - 5:00PM

MSRI, Simons
Auditorium

Tony DeRose, William Massey

Academic Jobs
(Moderator: Dave Auckly)

Easy to State but Hard to Solve: Some Open
Questions About Convex Polyhedra

Industry Jobs
(Moderator: Trachette Jackson)

Wednesday, March 14, 2012
8:00AM - 9:00AM

MSRI, Atrium

Breakfast Tea

9:00AM - 10:30AM

MSRI, Simons
Auditorium

Lloyd Douglas, Eliabeth Moseman

10:30AM - 10:45AM

MSRI, Simons
Auditorium

Discussion Groups

10:45AM - 11:30AM

MSRI, Simons
Auditorium

Aparna Higgins

Project NExT, What Works

11:30AM - 12:30PM

MSRI, Simons
Auditorium

Jennifer Schultens

Knots and Surfaces in
3-dimensional Space
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University of Massachusetts
University of Puget Sound
Howard University
University of California
Kansas State University
Lawrence Hall of Science
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Officially Registered Participant Information
Participants

52

Gender
Male
Female
Declined to state

52
21
27
4

40.38%
51.92%
7.69%

Ethnicity*
White
25.00%
Asian
9.62%
Hispanic
15.38%
Pacific Islander
0.00%
Black
34.62%
Native American
0.00%
Mixed
3.85%
Declined to state
11.54%
* ethnicity specifications are not exclusive

52
13
5
8
0
18
0
2
6
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responses
See complete responses

23 responses out of 52 participants: 44% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

18

78%

partially

4

17%

no

0

0%

no opinion

1

4%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

15

65%

Satisfactory

8

35%

Below satisfactory

0

0%

no opinion

0

0%

Above satisfactory

12

52%

Satisfactory

10

43%

Below satisfactory

0

0%

no opinion

1

4%

Was there adequate time between lectures for discussion?
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Additional comments on the topic presentation and organization
It seemed as if the topics were wide and the workshop could benefit from a clearer focus. If the workshop is really about jobs,

then the math talks are not needed. Also, this workshop should be held

...
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What would you like to see grow out of the Spring Opportunities workshop?
People gaining employment.
Networking opportunities between the participants, and the participants and the
panelists

One of the things, I would like to see a talk on how once you are a new hire PhD, a

...

What would you like to see represented in future diversity workshops?
It didn't appear that there was a diversity theme in the workshop. Having participants from underrepresented groups does
NOT translate into a "diversity workshop". Instead of the math talks, people

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

19

83%

partially

4

17%

no

0

0%

yes

18

78%

partially

5

22%

no

0

0%

yes

19

83%

partially

4

17%

no

0

0%

Did the workshop increase your interest in the subject?

Was the workshop worth your time and effort?
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Additional comments on your personal assessment
Opportunities
2012,google
March docs,
12-14, use
2012the
at MSRI,
Berkeley,
CA USA
Next time if you are goingSpring
to have
a survey over
scrollable
comment
box for feedback as this
small rectangle is annoying.

I am very grateful for the opportunity to attend the wor

...

Venue

Your overall experience at MSRI
1 - Not satisfactory

0

0%

2

0

0%

3

1

4%

4

6

26%

16

70%

1 - Not satisfactory

0

0%

2

0

0%

3

1

4%

4

4

17%

18

78%

1 - Not satisfactory

0

0%

2

0

0%

3

2

9%

4

3

13%

18

78%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The assistance provided by MSRI staff

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The physical surroundings

5 - Above satisfactory

Not satisfactoryAbove satisfactory

The food provided during the workshop
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1 - Not satisfactory
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0

0%

2

1

4%

3

4

17%

4

5

22%

13

57%

5 - Above satisfactory

Not satisfactoryAbove satisfactory

Additional comments on the venue
Not happy with the pay for lunch food.
organization.
center, the staff are nice, t

Good job overall.

Wow, what a view.

Great facilities and excellent

The view was gorgeous.

Good environment

Its a beautify

...

Thank you for completing this survey

We welcome any additional comments or suggestions you may have to improve the overall experience for
future participants.
Workshop should have allowed for time to have better lunch options
There should have been better
advertisement. The announcement for the conference was too LATE and did not reach a wide
audience.

It s

...

Number of daily responses
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Workshop: Spring Opportunities 2012
Mar. 12 – 14, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization











It seemed as if the topics were wide and the workshop could benefit from a clearer focus. If the
workshop is really about jobs, then the math talks are not needed. Also, this workshop should be
held right BEFORE the job season starts. That is, it should be held in September (March is too
late).
The panelists did an excellent job in making clear to us that the key to a successful career is
having well defined objectives
For the next version, we should try to include more industry panelists.
I would have like to hear more about job opportunities in the government field, and job
opportunities for master students
There was a good mix of Mathematics with the talks, which I liked.
I would have liked to have some information about postdocs. I also felt that there was a strong
research focus and I would have liked to hear a bit more some smaller teaching schools.
It would have been nice to have more talks about finding jobs outside of academia. The industry
talk was especially unhelpful as they discussed their jobs but now how they got them or how we
could get any industry job.
Revealing
Next to talk more on what to expect at a job interview

Additional comments on your personal assessment










Next time if you are going to have a survey over google docs, use the scrollable comment box for
feedback as this small rectangle is annoying.
I am very grateful for the opportunity to attend the workshop. I have gathered valuable information
from people on the other side of the hiring process that I believe will have a big impact on how
approach the job market next time around, and how I eventually advice my future students on
career matters.
The workshop was geared towards advanced grad students, post docs, and early faculty. Since I
am a new grad student, the topics were relevant, but in the future.
I really enjoyed the workshop and felt that it gave me some new perspectives on issues. I also felt
like the workshop gave me many things to think about as I move forward into a career.
I did make a couple of good contacts and found the government jobs panel particularly useful.
Highly informative regarding tips on how to get a job as a mathematician
It is amazing that two mathematicians that I have studied were to give talks! Great opportunity to
network!
I am glad I was part of this workshop, It was very informative, I learnt more about how to put
together a good application for jobs, and also the importance of a post-doctor if one is interested
in research(acedemic carry).

Additional comments on the venue







Not happy with the pay for lunch food.
Good job overall.
Great facilities and excellent organization.
Wow, what a view.
The view was gorgeous.
Good environment
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Its a beautify center, the staff are nice, the only problem is that we did not have the opportunity to
enjoy the view due to the rain,

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants









Workshop should have allowed for time to have better lunch options
There should have been better advertisement. The announcement for the conference was too
LATE and did not reach a wide audience.
It seemed like there was a great deal of interest in how people should balance family and career.
Family issues were covered in peripheral when discussing the "two body" problem and briefly
when discussing children, but it would be interesting to hear a panel discuss the benefits of
academic careers when considering family and also "non-traditional" situations (for instance, my
wife is a high income professional, so my location choice really depends on her career).
A bus to take participants to the venue would've been nice. There were a lot of us. Also, paying
(cash) for lunch was a pain.
Invite some of the earlier participants who got jobs, if any, after the workshop to share their
experiences and how they benefited from the workshop, they might bring in recent experiences in
the job market
I absolutely loved my experience in MSRI. It reminded me of how it would of looked like in the
library of Alexandria during the times of Euclid. I know that this will be the first of many visits to
come. Thank you!
I will like to take the organizers and the organization that funded the workshop. Since it was a
three days conference, I feel the suport was limited, the participants needed at least three day of
funding, giving the fact that, most of the participants were from out of state.

What would you like to see grow out of the Spring Opportunities workshop?
 People gaining employment
 Networking opportunities between the participants, and the participants and the panelists
 One of the things, I would like to see a talk on how once you are a new hire PhD, a guide on how
to survive your first couple of years, or the years before attaining tenure.
 A participant contact list with affiliation
 Maybe a mentoring network.
 More networking.
 A follow-up on participants to see how the experience gained from the workshop has assisted in
getting jobs
 professional and academic enhancement, network
 collaboration among participants,
 Incorporate mathematicians who are in the public education sector, (i.e. School Board)
What would you like to see represented in future diversity workshops?
 It didn't appear that there was a diversity theme in the workshop. Having participants from
underrepresented groups does NOT translate into a "diversity workshop". Instead of the math
talks, people should have presented topics that spoke directly to diversity such as the state of
underrepresented groups in mathematical sciences, people of color in the math sciences, what
people of color experience on job interviews, etc.
 A panel discussing the rom importance of postdoctoral positions on one's career development
 A panel on the importance of postdoctoral position on a career. How are these evaluated by
hiring committees?
 I would like to see a female hispanic mathematician.
 Add Post-Doc Information!
 More of Mathematics graduates just starting job and those that are self employed
 Action and to do list put in action.
 The conference did a good job representing minorities. I was very impressed.
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Final Report on the 2012 Infinite Possibilities Short Course
Applications of Mathematics to Biology
Organized by the IMA
March 29, 2012
The Short Course, as part of the Infinite Possibilities Conference, was held on March 29,
2012 and was organized by the Institute for Mathematics and its Applications (IMA). The
organizers were Isabel Darcy of University of Iowa and Cheri Shakiban of the IMA and
University of St. Thomas. The theme for the Short Course was: Applications of
Mathematics to Biology.
This theme was selected as most, if not all, areas of mathematics can be applied to
biology. Statistics is also vital to analyzing biological data. Many biological systems are
studied using differential equations and/or numerical analysis. Topology is another area
in pure mathematics that studies shapes up to deformations. It is also used to study
proteins acting on DNA.
This Short Course included lectures as well as hands-on interactive workshops to
introduce students to biological applications and the mathematics used to study them. No
extensive mathematics and nor biology background was necessary to understand these
talks. There were around 40 who participated in this short course and 20 responded to
the evaluation form.
Short Course Speakers:
1. Talitha Washington, Department of Mathematics, Howard University (Introductory
Talk)
The Interplay Between Mathematics and Biology
Abstract:
Mathematics is a tool that may be utilized to describe many biological
processes. Just as there is great variety in the types of biological problems that one can
study, there is great variety in the mathematics one can create to better learn the world
around us. The talk will begin by looking at how the field of mathematical biology
developed and give an overview of some new, exciting areas of research.
2. Magda Stolarska, Department of Mathematics, University of St. Thomas
Mathematical Models of Mechanical Aspects in Growing and Moving Biological Systems
Abstract:
Living organisms are amazing in their complexity and function. However,
the complexity, which partially arises from the fact that living organisms often grow and
move, makes their function difficult to fully understand. Furthermore, experiments can
only address small components of a living organism's internal machinery, and as a result
mathematical modeling is necessary to put the disparate experimental data together so
that one can understand the big picture of how an organism works. The work discussed in

this talk will focus on formulating mathematical models, based on concepts from
continuum mechanics, that help us understand how growth and movement affect
mechanical stresses within biological organisms, and how these stresses that have the
potential to affect biological function. We will cover models of single cell movement,
cancerous tumor growth, and brain development and discuss how very similar
mathematical principles and modeling approaches can be used to understand a variety of
biological systems.
3. Kim Sellers, Department of Mathematics, Georgetown University (Interactive Course)
Statistical Analysis of Mass Spectrometry Data
Abstract:
Proteomic studies are an area of great interest and application in that
scientists are working to use their results to better understand associations between
protein makeup and diseases, and to create personalized medicines. Mass spectrometry,
in particular, is a popular technique that produces the protein data for analysis. This talk
will educate attendees on mass spectrometry, the associated data that are produced, and
data analytic software and tools that are available to analyze the data in order to gain a
better understanding of protein performance.
For full participation in this course, attendees brought their laptop and downloaded the
statistical freeware tool, R (available at http://cran.r-project.org/ ). Prior experience with
Rwas not required for this course.
4. Anna Maria Spagnuolo and Kasia Anna Pawelek, Department of Mathematics and
Statistics, Oakland University, (Interactive Course)
Mathematical Models of Chagas Disease and Numerical Simulations
Abstract:
Chagas disease is a parasitic disease infecting humans and other mammals
throughout Central and South America. We will present some recent mathematical
models for the domestic transmission of Chagas disease. The models consist of four
nonlinear differential equations that describe the rate of change of the total number of
vectors, the number of infected vectors, the number of infected humans, and the number
of infected mammals in the domestic setting. The models have time-dependent
coefficients to represent seasonality. Simulations will be presented and studied in this
workshop, using representative examples of villages. The software used will include
gfortran, Tecplot, and Mathematica.
5. Erika Camacho, Department of Math and Natural Sciences, Arizona State University,
Tracing the Progression of Retinitis Pigmentosa via Photoreceptor Interactions
Abstract:
Retinitis pigmentosa (RP) is a group of inherited degenerative eye diseases
characterized by mutations in the genetic structure of the photoreceptors that leads to the
premature death of both rod and cone photoreceptors. Defects in particular genes

encoding proteins that are involved in either the photoreceptor structure,
phototransduction cascades, or visual cycle are expressed in the rods but ultimately affect
both types of cells. RP is ‚ ¨Stypically" manifested by a steady death of rods followed by
a period of stability in which cones survive initially and then inevitably die too. In some
RP cases, rods and cones die off simultaneously or even cone death precedes rod death
(reverse RP). The mechanisms and factors involved in the development of the different
types of RP are not well understood nor have researchers been able to provide more than
a limited number of short-term therapies. In this work we trace the progression of RP to
complete blindness through each subtype via bifurcation theory. We show that the
evolution of RP from one stage to another often requires the failure of multiple
components. Our results indicate that a delicate balance between the availability of
nutrients and the rates of shedding and renewal of photoreceptors is needed at every stage
of RP to halt its progression. This work provides a framework for future physiological
investigations potentially leading to long-term targeted multi-facet interventions and
therapies dependent on the particular stage and subtype of RP under consideration. The
results of this mathematical model may also give insight into the progression of many
other degenerative eye diseases involving genetic mutations or secondary photoreceptor
death and potential ways to circumvent these diseases.
6. Candice Price, Department of Mathematics, University of Iowa (Interactive Course)
Tangle Model Workshop
Abstract:
The tangle model was developed in the 1980s by professors DeWitt
Sumner and Claus Ernst. This model uses the mathematics of tangles to model proteinDNA binding. An n-string tangle is a pair (B,t) where B is a 3-dimensional ball and t is a
collection of n non-intersecting curves properly embedded in B. nstring tangles are
formed by placing 2n points on the boundary of B, denoted [1] B, and attaching n nonintersecting curves inside B. Tangles, like knots and links, are studied through their
diagrams. In the tangle model for DNA site-specific recombination, one is required to
solve simultaneous equations for unknown tangles which are summands of observed
DNA knots and links. This workshop will give a review of the tangle model for site
specific recombination, including definitions and an example. We will also work with an
KnotPlot app called TopoIce.

Critical Issues in Mathematics Education 2012:
Teacher education in view of the Common Core

Mar 21, 2012 to Mar 23, 2012
MSRI, Berkeley, CA, USA

Organizers:
David Auckly (Mathematical Sciences Research Institute)
Hyman Bass ( University of Michigan)
Amy Cohen-Corwin (Rutgers University)
William McCallum (University of Arizona)
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MATHEMATICAL SCIENCES RESEARCH INSTITUTE
Report on the 2012 Critical Issues in Mathematics Education Workshop
“Teacher Education in View of the Common Core”
The ninth Critical Issues in Mathematics Education (CIME) workshop took place at MSRI March 21-23, 2012.
This was the fourth workshop in this series addressing aspects of teacher preparation. Previous CIME
workshops have addressed the mathematical knowledge needed for teaching, teaching teachers mathematics,
and opportunities for improving the mathematical education of teachers in light of expectations for the
common core. This 2012 Workshop addressed similar issues knowing that the Common Core State
Standards in Mathematics (CCSSM) had been adopted by almost all states and that the Assessment Consortia
were close to release of fundamentally new assessments aligned with the Common Core. Several
professional communities (teachers professional associations, school districts, college faculty in mathematics
and in mathematics education, providers of professional development programs, curriculum developers, etc.)
now face the need to adjust the mathematical education of both in-service and pre-service teachers to
enhance their ability to work within the new standards and assessments.
The 2012 workshop focused discussion on four organizing questions: (1) Core Mathematical Practices – what
are they and how do they affect curriculum and pedagogy? (2) How do the CCSSM affect the in-classroom
work of teaching? What might instruction guided by the goals of the CCSSM look like?; (3) How can
teachers’ professional training support their command of the mathematics of the CCSSM and their ability to
use it effectively in practice? (4) What infrastructure can support the design and implementation of teacher
training and professional development aligned with the CCSSM?
The keynote address by Deborah Ball (Dean of the School of Education, University of Michigan) was entitled
“Hopefully and Hopelessly American: The Challenges of the Common Core”.
This talk put the reform efforts
of the CCSSM into the context of broad strokes of American educational policy and practice and emphasized
the historical tensions between national reform efforts and issues of local control and between goals of
equitable liberal education and goals of tracking for vocational and professional training.
On the second day, the focus shifted to a closer examination of the standards for mathematical practice and
their relationship to the content proficiencies of the CCSSM. Deborah Shifter and Hyman Bass discussed the
mathematical practices in comparison with related ideas in the NCTM process standards and the EDC
documents on mathematical habits of mind. These talks were followed by opportunities to watch video (live
and animated) documenting the appearances of these practices in classrooms. There followed break-out
sessions to focus on particular mathematical practices: their use and role in K-12 classrooms. After vigorous
informal discussion over lunch, the group convened to hear reports on the break-out sessions. The
afternoon sessions then shifted to the second theme: What are the implications for instructional practice in
the efforts to meet the goals of the CCSSM? This was launched by presentations of examples from practice,
and followed by a "fishbowl discussion" of the question.
Following informal discussions over an evening meal, there was a panel discussion, moderated by Jo
Boaler, about issues of educational equity raised by the CCSSM: how does focus on precision of language and
expression of reasoning impact students of varying cultural, educational, and linguistic backgrounds?
The program of the third day took up the third theme: How to structure and support the mathematical
education of teachers both before certification and throughout their careers. This featured various
interventions and materials development projects. Meghan Shaughnessy and Kara Suzuka discussed materials
that integrate the mathematical practices advocated by the CCSSM with the mathematical content of those
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standards. Cathy Fosnot discussed other professional development materials. After a short break, Sybilla
Beckman discussed the ways the MET2 Report (Mathematical Education of Teachers – 2, CBMS, 2012)
continued the work of the first MET Report (CBMS 2001) with regard to pre-service and in-service
mathematics for teachers. Ellen Whitesides described the Mathematical Toolkit developed by experienced
teachers with support from the University of Arizona to support teachers in meeting the CCSSM.
After a lunch break, Deborah Ball and Meghan Shaughnessy discussed a system under development for
documenting and accessing records of teacher practice. Bill McCallum and colleagues from the K-12
community discussed the Illustrative Mathematics Project.
In the next session, on the fourth theme, various participants took part in another fishbowl discussion on what
kinds of institutional infrastructure (educational institutions, but also funding sources for projects and for
communication among educational sectors) could enhance the creation and delivery of curricula that both
meet the CCSSM standards and provide better outcomes for students.
The actual implementation of the CCSSM – both as to content standards and practice standards – will be
greatly influenced by the nature of the new national assessments. There was some concern that to make the
scoring of these assessments quick and objective, attention to such crucial issues as mathematical thinking,
modeling, justification, and communication may be downplayed or even lost.
In the closing session, Deborah Ball articulated reflections on the ideas and conclusions of the workshop.
The tensions of the keynote address re-emerged. While a national consensus on teacher education and
training offers efficiencies and opportunities to promulgate best practices, such uniformity may either
discourage innovations or may make it hard to introduce useful new ideas and modify directions with massive
momentum. Nonetheless, greater attention to the mathematical practices (ways of making mathematics
make sense, critical thinking, and effective communication of mathematics) will be essential to helping
students make use of the computational strength now available in support of applications of mathematics
across the disciplines and across the economic and civic life of our country.
To make the content of this workshop available to a larger audience, MSRI maintains a web page with links to
descriptions of all eight workshops at www.msri.org/web/msri/static-pages/-/node/6. Included are slides
and video from presentations, schedules, and lists of participants.
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Corwin
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University of Michigan
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Stanford University
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Critical Issues in Mathematics Education 2012:
Teacher Education in View of the Common Core
March 21, 2012 to March 23, 2012
Schedule
Wednesday, March 21, 2012
5:00PM - 5:30PM

Atrium

Registration

5:30PM - 6:40PM

Simons Auditorium

Session 0 - Opening

6:50PM - 7:50PM

Simons Auditorium

Session 1 - Hopefully and Hopelessly American: The Challenge of the Common Core

Thursday, March 22, 2012
7:30AM - 8:30AM

Atrium

Light Breakfast

8:30AM - 8:45AM

Simons Auditorium

Overview - Part 1: Mathematical Practices: How do they affect the curriculum? What do they
mean? How are they interwoven with topics?

8:45AM - 9:45AM

Simons Auditorium

Session 2 - What are mathematical practices?

9:45AM - 11:00AM

Simons Auditorium

Session 3 - Mathematical practices in action.

11:00AM - 11:20AM

Atrium

Tea

11:20AM - 12:30PM

Simons Auditorium &
Baker Board Room

Session 4 - Small group sessions: Exploring the use/role of mathematical practices in teaching.

12:30PM - 1:30PM

Atrium

Lunch

1:30PM - 2:30PM

Simons Auditorium

Session 4, continued - Reports from Breakout Sessions

2:30PM - 3:00PM

Simons Auditorium

Overview - Part 2: How does the Common Core affect the work of teaching? What is entailed for
instruction to meet the goals of the Common Core?

3:00PM - 5:30PM

Simons Auditorium

Session 5 - Examples from classrooms. Implications of the Common Core.

5:50PM - 6:00PM

Simons Auditorium

Reflections on day, comment cards

6:30PM - 7:30PM

Atrium

Pizza Dinner

7:30PM - 9:00PM

Simons Auditorium

Session 6 - Equity Panel

7:30AM - 8:30AM

Atrium

Light Breakfast

8:30AM - 8:45AM

Simons Auditorium

Overview - Part 3: How can teachers’ professional training support their command of the
mathematics of the CCSS and their ability to work on it effectively in practice?

8:45AM - 10:15AM

Simons Auditorium

Session 7a - Professional resources for learning to teach the Common Core.

10:15AM - 10:45AM

Atrium

Break

10:45AM - 12:15PM

Simons Auditorium

Session 7b - Professional resources for learning to teach the Common Core.

12:15PM - 1:15PM

Atrium

Lunch

1:15PM - 2:45PM

Simons Auditorium

Session 7c - Professional resources for learning to teach the Common Core.

2:45PM - 3:15PM

Atrium

Tea

3:15PM - 5:00PM

Simons Auditorium

Session 8 - Part 4: What infrastructure can support broad development and implementation of
teacher training and support aligned with the Common Core?

5:00PM - 6:00PM

Simons Auditorium

Session 9 - Reflections: What stood out from across the experiences, ideas discussed, or activities
at the workshop?

Friday, March 23, 2012
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Palo Alto Unified School District
Rutgers University
Mills College
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Elham
Nadia
Cathy
Katie
Kurt
Brigitte
Yvonne
Shirley
Magnhild
Ina
Robin
Karen
Adelita
Samuel
William
Emily
Julie
Robert
Juan Pablo
Edith
Alison
Susan
Norma
Kathy
Margaret
Paul
Dale
Courtney
Cody
LINDA
Christine
Cheyenne
Steven
melinda
Thomas
Tom
Marty
Beverly
Rheta
Deborah
Alan
Mila
Randy
David
Kimberly
Sarah
Meghan
Rosemary

Humphreys
Iida
Jacobs
Jay
Jorgensen
Kang
Kazemi
Kennedy
Kessel
Kinnaman
Kreith
Lahme
Lai
Lee
Lien
Loobeek
Lovell
Marrongelle
Martinez
Martinez
McCallum
McCullough
McNamara
Megginson
Mejia Ramos
Mendez
Miller Singley
Million
Ming
Morris
Murray
Myers
Oliver
Ortega
Patterson
PLATAS
Poulsen
Pronga
Rasmussen
riccardi
Rike
Roby
Romero
Rothenberg
Rubenstein
Schifter
Schoenfeld
Schultz
Schultz
Scott
Seashore
Selling
Shaughnessy
Sheffield

Stanford University
Placer County Office of Education
University of Michigan
Adobe Systems Incorporated
University of Texas at Arlington
University of California, Berkeley
University of Washington
SUNY-Stony Brook
consultant
Palo Alto Unified School District
University of California, Davis
Sonoma State University
University of Michigan
University of California, Berkeley
California State University
The Blake School
Oakland Unified School District
Oregon University System
Stanislaus County Office of Education
Parlier Unified School District
University of Arizona
N/A
Math Solutions
University of Michigan
Rutgers University
Sonoma State University
UC Berkeley Math Faculty
Stanford University
Nexus Research & Policy Center
Sonoma State University
University of Iowa
Georgia Institute of Technology
Humboldt State University
T. Gary and Kathleen Rogers Private Family Foundation
University of Arizona
University of California, Berkeley
Brandman University
Oakland Unified School District
KCP Technologies
California State University
Oakland High School
University of Connecticut
University of California, Los Angeles
Holy Names College
University of Michigan-Dearborn
Education Development Center
University of California, Berkeley
University of California, Berkeley
Attorney
University of Puget Sound
UC Berkeley - Mathematics Education
Stanford University
University of Michigan
University of Washington

7 of 20

Critical Issues in Mathematics Education 2012: Teacher education in view of the Common Core, March 21-23, 2012 at MSRI, Berkeley, CA USA

Participants
First Name

Last Name

Institute

Yasmin
Marianne
Suresh
LIKUN
Kara
Paola
David
Megan
Mark
Patricia
Kristin
Jane
Diana
Ellen
Brandy
Cathy
Cynthia
Diana
Risa
Justine
Japheth
Chris
Zeev
joel

Sitabkhan
Smith
Srinivasamurthy
SUN
Suzuka
Sztajn
Tannor
Taylor
Thames
Tinto
Umland
Wentzel
White
Whitesides
Wiegers
Williams
Williams
Wilmot
Wolfson
Wong
Wood
Wu
Wurman
zeitlin

University of California, Berkeley
Marianne Smith, Consultant
Kansas State University
East China Normal University
University of Michigan
North Carolina State University
Northeastern University
Harvard University
University of Michigan
Syracuse University
Unviersity of New Mexico
California State University
University of Colorado
University of Arizona
San Francisco State University
University of North Dakota
semi-retired
Agilent Technologies, Inc.
Lawrence Hall of Science
KM2A
Bard College
Albany
N/A
csun
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Officially Registered Participant Information
Participants

132

Gender
Male
Female
Declined to state

132
37
91
4

28.03%
68.94%
3.03%

Ethnicity*
White
63.64%
Asian
14.39%
Hispanic
6.82%
Pacific Islander
0.00%
Black
4.55%
Native American
1.52%
Mixed
3.03%
Declined to state
6.06%
* ethnicity specifications are not exclusive
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132
84
19
9
0
6
2
4
8
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responses
See complete responses

72 responses out of 132 participants: 55% of total participants.
Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

64

89%

partially

8

11%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
Above satisfactory

51

71%

20

28%

Below satisfactory

1

1%

no opinion

0

0%

Above satisfactory

24

33%

Satisfactory

35

49%

Below satisfactory

12

17%

1

1%

Satisfactory

Was there adequate time between lectures for discussion?

no opinion

20
Would you return for another CIME workshop at MSRI12if of
funding
were available?

definitely

66

92%
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Additional comments on the topic presentation and organization
longer and more breaks needed
secondary would have been nice...

maybe

6

8%

unlikely

0

0%

no

0

0%

Very well organized and informative.

More focus on

I would have liked more discussion in small groups so that there was equitable sharing

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

70

97%

partially

1

1%

no

1

1%

yes

60

83%

partially

11

15%

1

1%

Did the workshop increase your interest in the subject?

no

Were the discussions in which you engaged between sessions interesting and useful?

13 of 20

yes

58

81%
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somewhat
no

14

19%

0

0%

Did you make productive connections with others who share your interests or with people whose work
differs from yours?
yes
47
65%
somewhat

23

32%

2

3%

no

Was the workshop worth your time and effort?
yes

61

85%

partially

11

15%

0

0%

no

Additional comments on your personal assessment
The sessions were too long, which contributed to fatigue.

The workshop

was a tremendous opportunity to better understand the issues of Common Core and to be in the presence of actual writers of
the d

...

Venue

Your overall experience at MSRI
14 of 20

1 - Not satisfactory

0

0%
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Not satisfactoryAbove satisfactory
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2

1

1%

3

5

7%

4

30

42%

5 - Above satisfactory

36

50%
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The assistance provided by MSRI staff
1 -Not satisfactory

0

0%

2

1

1%

3

7

10%

4

22

31%

5 -Above satisfactory

42

58%

1 -Not satisfactory

0

0%

2

1

1%

3

4

6%

4

16

22%

5 -Above satisfactory

51

71%

1

1%

2

14

19%

3

17

24%

4

31

43%

9

13%

Not satisfactoryAbove satisfactory

The physical surroundings

Not satisfactoryAbove satisfactory

The food provided during the workshop
1 -Not satisfactory

5 -Above satisfactory

Not satisfactoryAbove satisfactory

Additional comments on the venue
The food available for purchase at lunch was mediocre. Quantities were extremely limited.
seems to be a shortage of food at lunch
found the formal

ran out of food both lunch times

...
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Thank you for completing this survey

every year there
I

We welcome any additional comments or suggestions you may have to improve the overall
experience
for future
participants.
Critical Issues
in Mathematics
Education 2012: Teacher education in view of the Common Core, March 21-23, 2012 at MSRI, Berkeley, CA USA
organizers probably tried to cover too broad a
field.

Tremendous opportunity to learn and grow!

unfocused

Too many presentations and some too short or

It would have been helpful to have been invited ea

Number of daily responses
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Workshop: CIME 2012-Teacher education in view of the Common Core
Mar. 21 – 23, 2012
Additional Survey Responses
Additional comments on the topic presentation and organization
 longer and more breaks needed
 Very well organized and informative.
























More focus on secondary would have been nice...
I would have liked more discussion in small groups so that there was equitable sharing of "air
time." I think the small break out sessions on a particular practice needed some supporting
organization and facilitation to better enlist the expertise that participants brought to the meeting
and for elaborating questions that ranged in focus.
The different perspectives and the excellent selection and use of examples from the classroom
helped to support productive thinking about the issues and talking across the different
communities.
I appreciate that the organizers responded to the participants suggestions that more time be
allowed between sessions for conversation and networking.
Topics were very well organized, very informative, and self contained.
More discussion and I would like to have access to the presentation slide during the workshps to
help us take notes and make comments. If possible choose a different time for the workshp like
May.
I was very satisfied, and I walked away more informed and excited for the changes to come.
I was very excited to be a part of a conference that was so timely in regards to the CCSS-M.
Some of the speakers might not have been very strong in the content that was delivered, but by
and large I was very impressed with the caliber of presenters. I do think the audience needed
more processing time to digest what had been presented.
Very timely and relevant topic and generally well-organized event
Important topics; excellent presenters; provocative, engaging conference
Thank you!
I would like to have had a couple more break out sessions.
I would have appreciated more time taking particular standards and trying to understand them.
While there was enough time allotted for discussion, the discussions themselves often went off
track. It was also difficult to have so much of the discussion be full group. This was not very
productive.
The variety of the presentations was much appreciated.
Almost all presentations focused on elementary mathematics teaching, with no discussion of
mathematical practices in high school classrooms. Some of the presenters seemed very adhoc
and unprepared. It was a missed opportunity to have so many interested experts in the room and
not have focused presentations.
Too much without enough time. Also, not enough action items and work to establish how to meet
those community goals.
There was a downside to the open nature of the question and answer periods: several people in
attendance seemed to be Berkeley "wingnuts", and one gentleman in particular made off-topic
comments and was somewhat disruptive from the proceedings. I'm glad that MSRI is so open,
but perhaps the organizers could be better prepared to handle these characters respectfully,
while minimizing their disruptions? Also, the system for note-taking and posting videos seems
weak. I'd love to have something beyond my personal set of notes, but nothing is posted yet,
several weeks after the workshop is over.
Many presenters were engaging and provoked thoughtful conversation. Some presentations,
however, felt like an infomercial, where we felt obliged to consider purchasing their product.
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The Break-Outs were a great idea, but having rooms would have desired. It appeared that the
seating at the desk-like stations were of high demand, so an additional suggestion is to arrange
seating around tables so that networking and conversations can be more easily facilitated. I
appreciated it when the speaker was able to "manage" comments from an attendee who was
trying to make a point however it seemed that there was another agenda. It would have been nice
to know that lunch was to be purchased. No problem, just needed to know.

Additional comments on your personal assessment











The sessions were too long, which contributed to fatigue.
The workshop was a tremendous opportunity to better understand the issues of Common Core
and to be in the presence of actual writers of the document.
I hope I am invited back next year; this was a great learning and networking experience.
More time to network between sessions would have been useful. Otherwise a great conference!
I appreciate the gathering of professionals from so many aspects of the work toward CCSS
implementation.
The schedule was highly impacted and unreasonable in regards to time, most especially for
people from the East Coast. Going from 9am to 9pm without social breaks and think time is
unreasonable and does not result in productive workshop experience. Additional workshop time
might have allowed further development by group of community and shared innovation to
continue the work after the workshop.
As a participant, one of my goals is to meet people and either learn from them or impart some of
what I know. I call this networking. I liked that the presentations were fast-paced and that they
were focused around the goals for the conference. I would like to have access to the database of
attendees and presenters in order to make future contact if needed.
I expected Dan Meyer to be there. His participation would likely have brought "current" and
relevant ideas to the workshop. As it was, I'd already seen many of the videos and experienced
the same analysis in other venues (it did not seem as "current" and relevant as I'd hoped, but I
have very high expectations).

Additional comments on the venue

















The food available for purchase at lunch was mediocre. Quantities were extremely limited.
every year there seems to be a shortage of food at lunch
ran out of food both lunch times
I found the formal invitation letter difficult to read (fussy fonts changing too frequently) As a result
I never noticed the request to confirm my plans to accept the invitation
Great location!
It would help to have small break out rooms or tables where people could have more
collaborative conversations, perhaps in the library?
The lack of breakout rooms was difficult.
I appreciated the good coffee and the little treats: breakfast, snack and pizza. The MSRI site is
isolated and bringing in the various food items was much appreciated.
Excellent venue!
It was difficult to hear the speakers when we broke into small groups. I would say that the "light
refreshments" offered the first evening were too light as many of us had had no dinner because of
traveling. A little protein would have gone a long way to abate the hunger pangs.
Not enough lunch on first full day; it would have been nice to have lunch simply provided...
It was not good to run out of food, this despite many registrants being absent. Running out the
second day was inexcusable. The tea breaks were lovely.
I didn't request any staff assistance, and didn't eat at the event, so those answers are based on
no experience
It would have been nice to have access to more breakout rooms, as well as have lunch provided
since we could not leave the venue.
needed break-out rooms; poor acoustics/mike use in auditorium
The large auditorium is not a great venue for encouraging discussion among the participants.
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parking was unpleasant--givien a permission to park where there were no spaces left and then
got lucky that someone actually gave my $5 for the parking machine. Can this be improved and
people be warned/helped.
The lunch provisions were a pleasant surprise.
Overall I was disappointed with MSRI's lack of respresentation and participation in the CIME
workshop this year. In previous CIME workshops we've had participation by MSRI in-residence
mathematicians and directorate. This presence provides an energy and innovation with the CIME
workshop that was lacking in this year's workshop.Overall I was disappointed with MSRI's lack of
respresentation and participation in the CIME workshop this year. In previous CIME workshops
we've had participation by MSRI in-residence mathematicians and directorate. This presence
provides an energy and innovation with the CIME workshop that was lacking in this year's
workshop. I was particularly disappointed with the obvious lack of support for food at the event.
The schedule was so impacted that it was expected that the food would be present in the high
quality and quantity that MSRI has previously provided. Overall I would say MSRI needs to look
to other institutes to see how they support their workshops.
I think a lot of the regular MSRI staff took advantage of the on-site lunch and food ran out for
conference participants before they got out of sessions
The lunch was provided at a reasonable price by an outside caterer, but several items were in
short supply. I wonder if this could be better coordinated?
In the future, please make it clear to participants that lunch options are available, and that they
only accept cash.
MSRI is great, but it would have been a much better experience if they had provided better rooms
for small breakout sessions.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants











organizers probably tried to cover too broad a field.
Tremendous opportunity to learn and grow!
Too many presentations and some too short or unfocused
It would have been helpful to have been invited earlier; the stipend barely covered half of the
expenses we incurred; we didn't realize how much of a financial hit our participation would involve
when we agreed to present; it was surprising/unusual to have such a costly mismatch between
actual and covered costs; not sure if others experienced this...
Participants needed to be alerted to bring or have links online to the CCSS document. More preplanning would help participants. It was not good for speakers to learn at the last minute to have
to bring their own handouts.
The schedule wasn't posted in time for me to make adequate plane arrangements; I missed
several hours of the conference as a result. At every CIME conference I've attended, there's been
a clear hierarchy between high-status mathematicians and low-status teachers; mathematicians
need to be especially mindful of this.
This was a very valuable experience, providing me with essential knowledge and professional
contacts to support my work with teachers. Thank you!
A big thanks to the funders. This workshop was very worthwhile, and I hope it will have a positive
impact on the roll-out of the Common Core State Standards in mathematics.
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Organizers:
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Robert Sachs (George Mason University)
Amanda Serenevy (Riverbend Community Center)
Dan Ullman (George Washington University)
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Final Report on the 2012 Circle on the Road Conference
Organized by the MSRI
April 13 – 15, 2012

The 2012 Circle on the Road Conference was held April 13 – 15, 2012 at George Washington
University in Washington DC and was organized by the MSRI. The conference organizers were David
Auckly of the MSRI, Robert Sachs of George Mason University, Amanda Serenevy of Riverbend
Community Center, and Dan Ullman of George Washington University.
This workshop is the annual conference of the National Association of Math Circles (NAMC), which
brings together new and experienced leaders of math circles for students and teachers. Workshop
activities included discussions, presentations, and a mathematics festival that was held outside of the
MathAlive! Exhibit in the Smithsonian Institution.
The conference schedule was
Friday, April 13, 2012 (George Washington University)
3:00PM - 3:15PM
3:15PM - 4:00PM
4:05PM - 5:05PM

Welcome and Introduction: What are we going to produce?
Featured mathematics activities—Scrap Heap Projects (Erica Voolich)
Sample Math Circle Demonstration (Blake Thornton)

5:10PM - 5:40PM
5:40PM - 6:40PM

Saturday Math Circle Teams meet, check supplies, review activities
Panel Discussion, Student Run Circle
Katherine Droujkova, Joshua Frye, Alan Du, Johnny Li, Daniela Ganelin
Mathematical Street Performers on the National Mall

6:50PM - 7:40PM

Saturday, April 14, 2012 (Smithsonian Institution, Ripley Center)
9:00AM - 10:00AM Set up for Festival activities
10:00AM - 10:30AM Drop in activities begin
10:30AM - 11:30AM Activities 1 – 6
11:45AM - 12:45PM Activities 7 – 12
12:45PM - 1:45PM

Lunch

1:45PM - 2:45PM
3:00PM - 4:00PM

Activities 1 – 6
Activities 7 – 12

4:30PM - 5:30PM
5:30PM - 6:00PM
6:30PM - 10:00PM

Clean up
Discussion and evaluation of sessions
Banquet
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Sunday, April 15, 2012 (George Washington University)
8:00AM - 9:15AM
9:15AM - 9:35AM

Panel Discussion, From the Math Teacher’s Circle to the Math Teacher’s
Classroom
Glenn Stevens, Jason Ermer, Florence Fasanelli, Anne Moore, Susan Shaw
Breakfast

9:40AM - 10:25AM Ways to Evaluate Math Circles: What we know about how well they work,
what we need to do to have better evidence (Diana White, Brandy Wiegers)
10:30AM - 12:00PM Panel Discussion, Elementary Math Circles
Rodi Steinig, Bill Mueller, Laura Givental, Daniela Ganelin
12:00PM - 1:00PM Lunch
1:00PM - 2:00PM
2:30PM - 3:15PM

Panel Discussion, Different Audiences: Teachers’ Circles, Summer Programs,
Student Circles
Glenn Stevens, Steve Maurer, Mira Bernstein, Paul Zeitz
Inspiring Students and Removing the Stigma of Failure (Gordon Hamilton)

Participant Data and Comments
There were 117 participants in attendance, 45 of which were male and 70 of which were female,
representing a variety of institutions at all levels from all over the United States. The majority of these
participants represented leaders of new Math Circles, as 46 of them had been involved with Math
Circle for less than 2 years. In addition, the majority of the participants (89 of them) were involved
with student (as opposed to teacher) Math Circles. Many of the participants had attended previous
Math Circle events, such as the special sessions hosted by the MAA SIGMAA on Math Circles
(MCST) at the Joint Mathematics Meetings and Mathfest. An overwhelming majority of the
participants (over 90%) indicated that the Circle on the Road Conference should be repeated in the
future and that they would like to attend again.
The most popular sessions from the 2012 Circle on the Road were the Sample Math Circle
Demonstration, led by Blake Thornton, the Panel Discussion From the Math Teacher’s Circle to the
Math Teacher’s Classroom, and the presentation Evaluation: Ways to Evaluate Math Circles by Diana
White and Brandy Wiegers.
The next conference, Circle on the Road 2013, will be held in the Spring of 2013.
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Circle on the Road: Spring 2012
George Washington University, Washington D.C.

Friday – April 13, 2012

3:00 - 3:15 Welcome and introduction. What are we going to produce?
3:15 - 4:00 Evaluation: Ways to Evaluate Math Circles, What we know about how well they
work, what we need to do to have better evidence. (Joint Presentation: Diana White, Brandy Wiegers)
4:05 - 5:05 Sample Math Circle Demonstration (Blake Thornton)
5:10 - 5:40 Pass out T-Shirts to everyone, display photos of space. Saturday Math Circle teams meet, check supplies
and hand-outs, go over activity one last time.
5:40 - 6:40 Student Run Circles (Panel)
6:50 - 7:40 Mathematical Street Performances group wanders around the Mall showing
members of the public quick math gems. Advertise for Festival on Saturday.
7:40 Everyone finds dinner

Saturday – April 14, 2012

9:00 Arrive at Smithsonian and set up concourse and classrooms for activities.
10:00 Drop in activities in the Concourse begin as the public starts to arrive.
10:30 - 11:30 Activities 1, ... 6 run in the classroom and concourse areas.
11:45 - 12:45 Activities 7, ...12 run in the classroom and concourse areas.
12:45 - 1:45 Lunch break
1:45 - 2:45 Activities 1, ... 6 run in the classroom and concourse areas.
3:00 - 4:00 Activities 7, ...12 run in the classroom and concourse areas.
4:30 - 5:30 Clean up/pack-up
5:30 - 6:00 Each group talks and evaluates their own session.
6:30 - 10:00 Banquet
For the first 5 min we hand out packet of activity hand-outs with suggestion forms.
Over hors d'oeuvres each team gives a 3 min description of their activity.

Sunday – April 15, 2012

8:00 - 9:15 From the Math Teacher's Circle to the Math Teacher's Classroom
9:15 - 9:35 Breakfast Snacks
9:40 - 10:25 Featured mathematics activities - Scrap Heap Projects (Erica Voolich)
10:30 - 12:00 Elementary Math Circles (Panel)
12:00 - 1:00 Lunch
1:00 - 2:30 Different Audiences: Teachers’ Circles, Summer Programs, Student Circles (Panel)
2:30 - 3:00 Closing Discussion
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Participants
First Name

Last Name

Institute

Maria
Ashley
Lorna
Michele
Titu
Stela
Mira
Terrence
Julia
Marie
Gloria
David
Anna
Barbara
Gail
Anne
Joseph
Jung
Yong
Judith
Cheryll
Craig
Cynthia
Maria Ailynn
Zhou
Maria
Alan
Christina
Jason
Marta
Christina
Pari
Joshua
Daniela
Gary
Leszek
Vinton
Laura
Oleg
James
Gordon
Oyakhilome
Ernesto
Anna
Stan
Matthias
Mehmet
Monika
Edward
Semra
In-Jae
Joanne
Monika
Jonathan
Ina
Kathleen
Maria
Andrew
Xuan
Luba
Leo
Rossitza

Acosta
Ahlin
Almocera
Anderson
Andreescu
Anguelova
Bernstein
Bisson
Brodsky
Brodsky
Brooks
Brown
Burago
Burns
Cashman
Chen
Chen
Colen
Colen
Covington
Crowe
Daniels
Davis
Diansuy
Dong
Droujkova
Du
Erbacher
Ermer
Eso
Eubanks-Turner
Ford
Frye
Ganelin
Garber
Gawarecki
Geistfeld
Givental
Gleizer
Hall
Hamilton
Ibhagui
Icogo
Ignatov
Isaacs
Kawski
Kayaalp
Keindl
Keppelmann
Kilic-Bahi
Kim
Kimball Sherman
Kiss
Li
Loobeek
Lopez
Lorenz
Ma
Ma
Malkina
Marianiello
Marinova

Louisiana State University
Art of Problem Solving
University of the Philippines, Cebu
Corbin Middle School Corbin, Kentucky
University of Texas at Dallas -- Richardson, TX
New Jersey Enrichment Academy
Canada/USA Mathcamp
Canisius College
Art of Inquiry
Kids Consult!
San Benito County Office of Education
San Diego Math Circle
Prime Factor Math Circle
Canisius College
Cold Spring Elementary School
University High School, Irvine, CA, United States
Fairfax Math Circle at GMU
Indiana University of Pennsylvania
Indiana University of Pennsylvania
Louisiana State University -Shreveport
Eastern Kentucky University
Portland State University
Corbin Middle School
Pamantasan ng Lungsod ng Maynila
Montgomery College
Natural Math
Montgomery Blair High School
North Carolina State University
University of Texas
The Hotchkiss School
University of Louisiana--Lafayette
University of Nebraska at Kearney
George Washington University
Art of Inquiry
Boston University
Kettering University
The International School of Minnesota
Berkeley Math Circle
self-employed
Anne Arundel Community College
MathPickle.com
Alcorn State University
University of the Philippines
Taldor systems
Retired from HP; adjunct prof. at College of San Mateo
Arizona State University
National Institutes of Health (NIH)
Northern Arizona University
University of Nevada
Colby-Sawyer College
Minnesota State University
Melrose Public Schools
Saint Leo University
Harvard University
The Blake School
University of Louisiana--Lafayette
Temple University
University High School
Pearson Education
Prime Factor Math Circle
Conrad Schools of Science
Concordia University College of Alberta
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Participants
First Name

Last Name

Institute

Maura
Junior
Stephen
Emily
Trevor
Nieves
Wollinsky
Irina
Ann (Sage)
William
Kathy
Matthew
Mary
Nina
Behrooz
Elizabeth
David
Gabriella
Derek
Yulan
Eva
Olga
Jack
Beth
Shannon
Annie
Robert
Mark
Amanda
Susan
Tatiana
Rodi
Glenn
Harini
Tanya
William
Elizabeth
Zeynep
Ted
Blake
Melissa
Erica
Virginia
Maria
Diana
Brandy
Stephen
Susan
Nancy
Maya
Mirroslav
Elisa
Paul
Sian
Joshua

Mast
Matempa
Maurer
McCullough
McGuire
McNulty
Mendez
Mitrea
Moore
Mueller
O'Hara
O'Toole
OKeeffe
Otterson
Parhami
Parizh
Patrick
Pinter
Ponticelli
Qing
Quittman
Radko
Reynolds
Rogers
Rogers
Rong
Sachs
Saul
Serenevy
Shaw
Shubin
Steinig
Stevens
Subrahmanyam
Sullivan
Tabrisky
Tarbutton
Teymuroglu
Theodosopoulos
Thornton
Tolley
Voolich
Watson
Wesslen
White
Wiegers
Wildstrom
Wildstrom
Williams
Wilson
Yotov
Young
Zeitz
Zelbo
Zucker

University of Massachusetts
Institut Supérieur d'Informatique, Programmation et Analyse (ISIPA)
Swarthmore College
Mission High School
Louisiana State University
Columbia College
Saint Leo University
Temple University
Skyline High School
MathWorks, Inc.
Virginia Bioinformatics Institute
Kettering University
\\'Albany Area Math Circle\\'
The Hotchkiss School
University of California, Santa Barbara
Niskayuna High School
Art of Problem Solving
University of Wisconsin
University of Georgia
Tufts University
Kids Consult!
University of California, Los Angeles
Roosevelt Elementary School,
Kennesaw State University
Art of Problem Solving
Kids Consult!
George Mason University
New York University, Courant Institute
Riverbend Community Math Center
Mesa Middle School
San Jose State University
Talking Stick Learning Center
Boston University
Princeton Polymaths LLC
Bossier Parish Schools
The Park School of Baltimore
Otho E. Stuart Middle School
Rollins College
Saint Ann's School
Washington University
North Carolina State University
Somerville Mathematics Fund, an affiliate of Dollars for Scholars
Kennesaw State University
University of Toronto
University of Colorado
San Francisco State University
none
Walt Whitman High School
Eastern Kentucky University
Saint Leo University
Florida International University
Edison High School
University of San Francisco
New York University, Courant Institute
MSRI - Mathematical Sciences Research Institute
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Officially Registered Participant Information
Participants

117

Gender
Male
Female
Declined to state

117
45
70
2

38.46%
59.83%
1.71%

Ethnicity*
White
70.94%
Asian
13.68%
Hispanic
1.71%
Pacific Islander
0.00%
Black
4.27%
Native American
0.00%
Mixed
0.85%
Declined to state
8.55%
* ethnicity specifications are not exclusive
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117
83
16
2
0
5
0
1
10
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responses
See complete responses

74 responses out of 117 participants: 53% of total participants.
How many years have you been involved in Math Circles?
Just getting started

19

26%

9

12%

1-2 years

18

24%

3-5 years

17

23%

5-10 years

8

11%

10-15 years

1

1%

15+ years

0

0%

All of my life

2

3%

Started this year

What types of Math Circles are you involved in?
Student (elementary)

33

45%

Student (middle school)

33

45%

Student (high school)

23

31%

Teachers' Circles

31

42%

None - I'm looking forward to starting one soon!

5

7%

Parent

4

5%

Other

11

15%

People may select more than one checkbox, so percentages
may add up to more than 100%.

What is/ Will be your Math Circle role?
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Math Circle Instructor

56

76%

Math Circle Director

32

43%

Math Circle Founding Director

41

55%

Grant Writer

21

28%

Parent

10

14%

1

1%

13

18%
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None - I'm looking forward to being involved later
Other

People may select more than one checkbox, so percentages
may add up to more than 100%.

Have you attended previous Math Circle events?
None prior to Circle on the Road
2012 JMM SIGMAA MCST Special Session (Boston)
2011 Math Fest SIGMAA MCST Special Session (Lexington)
2011 Circle on the Road (Houston)
2011 JMM SIGMAA MCST Special Session (New Orleans)
2010 Math Fest SIGMAA MCST Special Session (Pittsburgh)
2010 Circle on the Road (Arizona)
2010 JMM SIGMAA MCST Special Session (San Francisco)
2009 Math Fest SIGMAA MCST Special Session (Portland)
2009: MSRI Great Circles Workshop
2009 NAMC Reception - JMM (DC)
2008 NAMC Reception - JMM (San Diego)
2007 Math Circle Special Session - JMM (New Orleans)
2004 MSRI Workshop: Mathematical Circles and Olympiads
1998 MSRI Workshop: Conversation between Mathematics Teachers
Other

People may select more than one checkbox, so percentages may add

Your Math Circle Experience
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Please describe the Circle on the Road 2012 Workshop in 2 sentences.

Circle on the Road provides an atmosphere of fun and learning. It is a motivating experience for students, parents and
volunteers.

Circle on the Road Spring 2012, April 13-15, 2012 at George Washington University, Washington DC, USA

Circle on the Road congregates leaders of math circles from around the United States. These leaders share their

experiences with their math circles and inspire each other toward the common goal of developing, improving, and promoting
math experience and interest.

I attended only Saturday's Julia Robinson Festival and it was a blast. The activities were

well conceived and well run. The activities that I saw children attending were fun for the children and it was nea

Please describe 1 or 2 things that you gained by attending the workshop.
I gained a better understanding of what to do and of what to try to stay away from.

...

Members at Circle on the Road gave me

useful advice and helped me develop new strategies for teaching underprivileged elementary-level
students.

Networking.

Renewed contacts with others involved in Math Circles around the country.

engaging activities that I could or might try to adapt to share with my own students that I teach
students of all ages. I was a ble to work with colleagues fropm other states.
of why I started a

I continued to see

I was a ble to work with

New interesting math activities; reminding myself

...

How useful did you find the Overall Circle on the Road Workshop? Very Useful

2

3%

25

34%

Somewhat Useful

4

5%

Not Useful

2

3%

Didn't Attend

0

0%

Useful

Follow-up Resources

Which topics were the most useful for you from the workshop Sessions? - Featured mathematics
activities - Scrap Heap Projects (Erica Voolich)
Very Useful
12

16%

Useful

21

28%

Slightly Useful

21

28%

7

9%

11

15%

Not Useful at All
N/A - Wasn't Present
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Which topics were the most useful for you from the workshop Sessions? - Sample Math Circle
Demonstration - Euclidean Algorithm (Blake Thornton)

Very Useful

36

49%

Circle on the Road Spring 2012, April 13-15, 2012 at George Washington University, Washington DC, USA

Useful

22

30%

Slightly Useful

9

12%

Not Useful at All

2

3%

N/A - Wasn't Present

4

5%

Which topics were the most useful for you from the workshop Sessions? - Session Planning
Very Useful
21

28%

Useful

19

26%

Slightly Useful

11

15%

Not Useful at All
N/A - Wasn't Present

7

9%

14

19%

Which topics were the most useful for you from the workshop Sessions? - Student Run Circles
(Panel - Katherine "Matt" Droujkova, Joshua Frye, Alan Du, Johnny Li, Daniela Ganelin, Elizabeth
Parizh)
Very Useful
13
18%
Useful

20

27%

Slightly Useful

17

23%

6

8%

17

23%

Not Useful at All
N/A - Wasn't Present

Which topics were the most useful for you from the workshop Sessions? - Saturday Festival at the
Smithsonian
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Very Useful

39

53%
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22

30%

Slightly Useful

Useful

6

8%

Not Useful at All

1

1%

N/A - Wasn't Present

5

7%

Which topics were the most useful for you from the workshop Sessions? - Saturday Banquet
Very Useful
20 27%
Useful

25

34%

Slightly Useful

14

19%

Not Useful at All
N/A - Wasn't Present

1

1%

12

16%

Which topics were the most useful for you from the workshop Sessions? - From the Math
Teacher's Circle to the Math Teacher's Classroom (Panel - Glenn Stevens, Jason Ermer,
Florence Fasanelli, Anne (Sage) Moore, Emily McCullough, Susan Shaw)
Very Useful
27 36%
Useful

18

24%

Slightly Useful

7

9%

Not Useful at All

4

5%

15

20%

N/A - Wasn't Present

Which topics were the most useful for you from the workshop Sessions? - Evaluation: Ways to
Evaluate Math Circles, What we know about how well they work, what we need to do to have
better evidence. (Joint Presentation: Diana White, Brandy Wiegers)
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Very Useful

31

42%

Circle on the Road Spring 2012, April 13-15, 2012 at George Washington University, Washington DC, USA

Useful

29

39%

Slightly Useful

3

4%

Not Useful at All

0

0%

N/A - Wasn't Present

9

12%

Which topics were the most useful for you from the workshop Sessions? - Elementary Math
Circles (Panel - Rodi Steinig, Bill Mueller, Laura Givental, Daniela Ganelin, Alan Du)
Very Useful
22 30%
Useful

18

24%

Slightly Useful

15

20%

3

4%

11

15%

Not Useful at All
N/A - Wasn't Present

Which topics were the most useful for you from the workshop Sessions? - Different
Audiences: Teachers’ Circles, Summer Programs, Student Circles (Panel - Glenn Stevens,
Steve Maurer, Mira Bernstein, Paul Zeitz)
Very Useful
19 26%
Useful

21

28%

Slightly Useful

8

11%

Not Useful at All

0

0%

22

30%

N/A - Wasn't Present

Which topics were the most useful for you from the workshop Sessions? - Inspiring Students
and Removing the Stigma of Failure (Gordon Hamilton)
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Very Useful

21

28%
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Useful

8

11%

Slightly Useful

5

7%

Not Useful at All

3

4%

30

41%

N/A - Wasn't Present

Please share any comments related to your rankings above for the workshop Program
I just liked the outdoor banquet in Houston than indoor one in Washington D.C. Gordon's
activities were fantastic. In particular, embedding math problems into stories and pictures would work
really well to engage little kids (k-4).

It would be very important to increase the number of mathematical

presentations relevant to the Math Circle. The Scrap Heap Projects, while perhaps interesting to some
audiences, are not really related to math circles, or even to mathematics. There should be more math
circle topics presented by experienced leaders for various age groups. It would also be great to

...

Please share any comments related to Saturday's Festival.
My husband noted with sadness how few math TEACHERS were in attendance. We were
delighted at the number of kids who were there and how much they were enjoying the festival, but the fact
that few teachers (who were not already CIRCLE people) were there as participants was a sad
commentary on the state of education and the teachers who hare providing it to our local students.

I

visited some game and puzzle stations, but most of the time I was with logic games. My group members
did wonderful job working with little kids (k-3). The material was very well prepared by Laura. All the kids
in the log

...

How often do you expect you will use the following resources: - People you met at Circle on
the Road?
Everyday
3
4%
Once a Week

11

15%

Once a Month

31

42%

Every Once in a While

28

38%

1

1%

Never

How often do you expect you will use the following resources: - Lesson plans for the sample
circles (once posted)?
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Everyday

1

1%
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Once a Week

20

27%

Once a Month

36

49%

Every Once in a While

14

19%

3

4%

Never
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How often do you expect you will use the following resources: - Videos from workshop
presentations (once posted)?
Everyday
1

1%

Once a Week

6

8%

Once a Month

19

26%

Every Once in a While

39

53%

9

12%

Never

How often do you expect you will use the following resources: - Sample circle videos from the
festival (once posted)?
Everyday
1
1%
Once a Week

6

8%

Once a Month

20

27%

Every Once in a While

37

50%

7

9%

Never

How often do you expect you will use the following resources: - MSRI Math Circle Library of
Books?
Everyday
7
9%
Once a Week

17

23%

Once a Month

26

35%

Every Once in a While

23

31%

1

1%

Never

How often do you expect you will use the following resources: - NAMC Website,
http://mathcircles.org?
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Everyday

3

4%
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Once a Week

26

35%

Once a Month

32

43%

Every Once in a While

13

18%

0

0%

Never

Circle on the Road Organization

How did you hear about the Circle on the Road Workshop?
Personal Invite from the Program Coordinators

Joint Math Meetings - SIGMMA Math Circles for Students and Teachers S
NAMC website (http://mathcircles.org)
Other
People may select more than one checkbox, so percentages may add up

Please Rank the Following Workshop Aspects - Pre-Conference Publicity
The Best Ever

2

3%

Very Good

21

28%

Acceptable

35

47%

2

3%

14

19%

Unacceptable
N/A

Please Rank the Following Workshop Aspects - Conference Registration
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The Best Ever

3

4%
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Very Good

52

70%

Acceptable

15

20%

Unacceptable

0

0%

N/A

4

5%

Please Rank the Following Workshop Aspects - Pre-Conference Communication
The Best Ever
3

4%

Very Good

41

55%

Acceptable

22

30%

Unacceptable

6

8%

N/A

1

1%

12

16%

Very Good

40

54%

Acceptable

15

20%

Unacceptable

3

4%

N/A

4

5%

1

1%

Very Good

28

38%

Acceptable

22

30%

1

1%

22

30%

Please Rank the Following Workshop Aspects - Math Festival (Saturday)
The Best Ever

Please Rank the Following Workshop Aspects - Math Circle Debrief
The Best Ever

Unacceptable
N/A
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Please Rank the Following Workshop Aspects - Math Circle Professional Presentations
TheWashington
Best Ever University,
11 15%
Circle on the Road Spring 2012, April 13-15, 2012 at George
Washington DC, USA
Very Good

44

59%

Acceptable

14

19%

Unacceptable

1

1%

N/A

4

5%

The Best Ever

9

12%

Please Rank the Following Workshop Aspects - Banquet
Very Good

43

58%

Acceptable

8

11%

Unacceptable

0

0%

14

19%

6

8%

Very Good

31

42%

Acceptable

7

9%

N/A

Please Rank the Following Workshop Aspects - Post-Conference Resources
The Best Ever

Unacceptable
N/A

Please share any comments related to your rankings above.
We do not have all of the post commentary as of
yet.

The registration was smooth, but as to what activities to sign

up for or how many to sign up for, as a first timer it was confusing. I think next
time if the schedule was out when we sign up for the activities, or the sign up
sheet contains more information about time and length, it will be nice. I also
wish there were coffee on Saturday throughout the day. The schedule was a
little tough but doable.

The organizers did a great job with logistics and

planning --- everything worked smoothly.
rooms/locations on the on-line

...

Printed program, and
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0

0%

28

38%

Festival Activities
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We want to have detailed comments about the activities that we ran at
the festival, to help other people run them in the future and to help
improve the activities. Please add detailed comments about any activity
that you watched, or helped lead.

Wrangle
I loved this. The only problem was that the students did not get to
answer three questions per team. I would adjust the time to make this
work so all students had a chance to speak.

The wrangle

was awesome. Paul ran it so beautifully and the decorum with which
the student participants behaved was excellent. I was also very pleased
to see how well they did with solving, presenting and even critiquing the
solutions that were presented.

Looking forward to

incorporating this in to our math team activities as soon as we get the
pamphlet! Marta Eso (who also attended) and I are both coaches of our
m

...

Subdivision of Numbers
I worked on both sessions of this . They were both
participant led and were a lot of fun. In the afternon session two
students showed unique methodologies in solving for

The activity

(as presented) would have been better for older students.

The

students were give plenty of time to try and make observations by
themselves, it was very successful.

Josh did an excellent job of

guiding the students without giving away the answers.

Lots of

good opportunities for the kids to experiment and explore. This was a
big success.

(Session 1) Overall, good. Things I really liked:

The idea was interesting an

...

To Park or not to Park
Well done!

The space was not a classroom

setting, hence noisy. It also felt that the instructor was far from the
students the way it was set up. The math in the session was very good
and explained with absolute clarity.

Attended. Very nice!

Patiently explained and good, straightforward concept. A lot of potential
to applications at different levels, so good for many different types of
math circles. I will use this for my middle school groups right away
playing with cars and on paper for my high school math team next
year.

NA

Disorganized and chaotic. The handout had

significant typographical an

Taxicab Geometry
Very interesting.

...

Presenter did a good job of
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including all students, despite the presence of one little girl who tried to
dominate the conversation and who thought (incorrectly) that she knew

all the answers.

This was wonderful to watch. The kids
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really "got it". They learned a lot from working on problems that
offered variations on the theme of Euclidean
Geometry.

Leader was rude and condescending

towards math circle audience as well as the apprentices.
Ms. Radko is a rare combination of a person who knows Math
deep enough and also is a great presenter for kids of any age. I
wasn't at her

...

How to Gamble
FUN!

(Helped lead) Learned a lot!

Enjoyed this very much and now must buy lots more dice to turn
in to non-transitive dice to play this with all of my groups. Very fun
to explain to even the younger kids. Kruskal count was especially
compelling and easy to implement - just need to write pi out on a
big piece of paper - so cool. And cards are so alluring for all the
kids but so difficult for them to explain clearly, so fun to prod them
in to betting the chips at different junctures of the questions until
they fully understand. The plastic chips that Gabriella brought
(just gave 5 to each kid)

...

Puzzles (MIMPSY)
Fun to explore and find out the math behind it.

In the future,

there should be a lecture or presentation in the beginning of the
first session to introduce the puzzles. Then, puzzles can be
placed out for the public to walk over and play around with
them.

The puzzle table was a terrififc way to meet and

greet. Some participants stayed over 30 minutes It was a positive
interaction with parents and children. One parent thpught the
Tangrams were missing a piece and used his I Phone to prove us
wrong.(NOT)

This is also a good inbetween activity

since it gives participants some times to focus, to b

...

Robots, Algorithms and Flowcharts
The students were really good in this presentation.
The interaction was positive and parents watched in
awe.

NA

(Session 1) Things I liked: It

seems that the students had a lot of fun participating. There was
a lot of getting up, movement, giggling. They were clearly
engaged in what was going on. Starting with the Robot was a
great introduction, especially Task 2 of drawing a square. It forced
more descriptive verbal instructions: they couldn't say things like
"this way" or "over there." When you had the program that would
run the sort, I LOVED that you had the students predict what was
goin

...
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Logic Puzzles (story with hats, fruit...)
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Well prepared
andRoad
organized;
pre-conference communication was very active and helped
me a lot to understand the goals of activities; video
instructions would have been better than documents of rules
of games

Excellent for young children

The

teachers out in the hall did an awesome job --- the kids were
mesmerized.

NA

Very nice

and age-appropriate. It's a pity there were so very few kids
at the second session.
one.

I did not see this

Didn't see it.

Cute, short and to the

point. Perfect for such an event.

I enjoyed talking

with the organizers of this project.
Puzzles section and w

I observed the Logic

...

Games (Ski Jumps, Nim, Kahla)
I wish this could have been moved to a classroom to
discuss the math behind it. I think more people would have
gotten involved.

wrong place

for the original plan -- but it worked well when adapted to
the students who actually
came

NA

Wasn't there.

not see this one.

I did

I played Ski Jumps with one young man

for a chunk of the morning and we interacted very well. We
came up with several conjectures and several example
strategies that gave winning situations to Left or Right
depending on the size of the slope. Not very many people
had arrived yet, so the 1 on 1 interaction was
possible.

Good i

...

The Island of Eyes
Fun to watch him manage
such a large group of such young kids. They were
enthralled. But an hour at the end of the day is a long time
to ask this age group to engage and they were getting
restless at the end and I felt like it should have been 40
minutes at the most. Maybe let the adults ask questions
after the kids leave after half an hour.

NA

This activity

was great. I'm really looking forward to using it at my own
Circle. Blake was a master at running it. Things were
flexible enough that we could easily adjust to the size and
interest level of the audience.
there.

I did not see th

Wasn't

...

Knights and Liars
Well done and really involved and engaged the
kids who attended.

good collection of
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problems

The morning session were not as good,
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due to not enough kids showed up yet. In the future,

maybe start at 11am, make each session 45 minutes,
or start with the concourse activities as the kids
arrive? The session itself was successful.
students seemed too young for this

Lots of fun.

The kids were really into thinking about the logical
reasoning behind these stories. This is something I
might use in my study groups for teachers.

I

loved the flags and leis - it made the labels very clear
and tangible!

Iw

...

Group Dance/Art
well-done

NA

I

loved the very simple, but somewhat complicated,
challenge of asking students to notice symmetries or
Frieze patterns in the world around them, and then
describe.

That was super! As much as

I liked it as a teacher, my 7-year-old liked it even
more.

I did not see this one.

it.

Didn't see

Fun activity. I wonder if it would be

possible to bring in more groups, perhaps if the
students were slightly older....

Did

not
attend

N/A

NA

This

shows that no mathematical concepts and theories are
beyond the scope of of clever mathematicians and
caring teachers.
work. Th

This lesson is in need of some

...

Origami
The table was a fun magnet.
inspiring

very

Very popular and hands-on, a good way

to engage kids and parents without demanding too
much concentration, especially if they were in between
sessions.

This was busy all day long and they

loved the moving parts.

NA

I saw some

genuinely magnificent work that students were
carrying around. Really a wonderful, beautiful
activity.

I myself wasn't there, but my

kid liked it a lot, is still playing around.
this one.

I did not see

Liked the idea. Would like to have

a copy of the Pascal's Triangle on the website so I can
use with my students.

Very interesting acti

...
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Candy Conundrum
NA

Wasn't

there.

I did not see this one.

see it.

Didn't
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Great acitivity. Fun and

engaging.

I enjoyed helping with the

organizers with the Candy Sharing
project.

Love this game! Another great

activity to bring home.
attend

Did not
N/A

NA

The

kids loved the game; my impression is that it
wasn't at all clear for them, what it is all about,
what is the goal, and what questions could be
researched.

Is this the same as candy

sharing? This has so many cool variations and
ideas - especially when you introduce the ideas
of invariance and change the configurations from
circles to shapes like a figure eight an

...

Future Circle on the Road
Workshops

Should we repeat this event in the future?
YES

70

95%

NO

0

0%

Other

5

7%

People may select
more than one
checkbox, so
percentages may
add up to more
than 100%.

Would you like to participate in a future Circle on the Road Workshop?
YES
66
NO
Other

90%

0

0%

12

16%

People may select
more than one
checkbox, so
percentages may
add up to more
than 100%.

Would you like to recommend to others that they participate26inofa61future Circle on
the Road Workshop?

YES

69

95%
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NO

0

0%

Other

4

5%

People may select
more than one
checkbox, so
percentages may
add up to more
than 100%.

Any comments about the future of this
event?
I would love to have one come to
Buffalo

This is such a useful and

inspirational workshop. I'm definitely
looking forward to participating again next
year!

Needs to be significantly better

organized, but great idea.

Please

schedule for full days and not half-days like
Friday or Sunday, which make travel more
difficult.
year.

It becomes better each
Modification of the format is

essential. The teachers who attend should
be qualified and interested. There should
be a mechanism that ensures that. It might
be more effective to have the meetings in
the areas where strong math circles are
already establ

...

Thank you
Thank you for taking time to complete the
2012 Circle on the Road Conference
Evaluation. We appreciate your feedback
and look forward to using it to improve the
future workshops!

This is the space to add any last
comments that weren't covered in
other places in the survey.
Thank you for providing such a wonderful
experience for so many people on so many
levels.

No name tags on first or third

days. Starting sessions early is
disrespectful to those trying to attend only
certain sessions. No printed schedules.
Shortage of extra large t-shirts. No larger
sizes, so several people went without.
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Three sessions in a row the first
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afternoon with no break. Stick to the
schedule – if you advertise that we
start at 8, then start at 8. Advertise
whether or not breakfast and lunch
will be provided so that people can
plan. MTC classroom panel session
too long – too ma

...

What is your name?
Barbara Burns Anne Chen
White

David Patrick

Wildstrom

Susan

Gloria Brown

Brooks

In-Jae Kim

Radko.

Mehmet Kayaalp

Qing

Ina Loobeek

Olga
Yulan

Matthias

Kawski

Nina Otterson

Stevens

Maria Lorenz

Mit

Diana

Glenn
Irina

...

Number of daily responses
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Workshop: Circle on the Road 2012
Apr. 13 – 15, 2012
Additional Survey Responses
Please describe the Circle on the Road 2012 Workshop in 2 sentances.





















The Circle on the Road 2012 Workshop consisted of two key components: talks/discussions and
a math festival for the public. The topics for the talks and discussions ranged from specific Math
Circle Activities, experiences with successes and conflicts of Math Circles, as well as extensions
of Math Circle environments to the classroom or other programs such as summer programs. The
math festival for the public was a great way to demonstrate a sample of math circle activities for
teachers, students, families, and new or potential math circle leaders.
The 2012 Circle on the Road was a festival where one could exhange ideas, see math circles in
action, and support each other in terms of challenges. It was also a workshop to learn about
issues in math education that were not even on your radar.
It was great to meet so many enthusiastic people who are involved in providing kids with a
deeper, more colorful mathematical experience. The workshop was very informative,
mathematically engaging, and also helpful in terms of organizational issues.
The Circle on the Road 2012 Workshop was an excellent opportunity to try out some of the
activities that our Circle has developed with new kids, parents, and other Circle organizers. The
experience put into perspective what we do well, what new directions we might try, and what we
might improve.
I was a great experince for those who want to build on their student circle.
As a newcomer to Math Circles, it was good to see that others have struggled and succeeded at
it.
Lively and massive display of math activities for general public. Informational and formative
experience for attendees.
A lively gathering of math circle enthusiasts and curious soon-to-be enthusiasts joined together to
share ideas, concerns and to build a larger, more diverse network. Saturday was an outreach
event to the community of greater DC and visitors, which was well-received by students, parents
and teachers, while Sunday was a set of discussions on circles and related mathematics
programs for young students.
I enjoyed the ability to gather and discuss ideas with other Math Teacher circle leaders, and then
being able to see some of these sessions in action. I was able to leave with MANY ideas for
sessions for Math Teachers Circle session that I will plan.
This was a wonderful event to meet other math circlers and do math with kids. It was especially
fun to run a math circle with other mathematicians.
It was fun to see new people from diverse parts of the country who both learned new things from
me and taught me new things.
Circle on the Road was a great opportunity to meet colleagues who are involved in similar
endeavors. It is so nice to get a chance to see how other folks do things and to exchange ideas.
Best one-on-one conversations of any education math conference I have attended. Many official
talks were merely an administrative summary of the speaker's experience of their math circles.
That was an event where a large group of deicated people shared generously their experiences
in regard of how to organize and run math circles. On the meeting, there was the feeling of a
strong community of collaborators working to help students and teachers understand and teach
math in most inspiring way.
It motivated me to reach out to different populations in my community, especially underserved
ones, and develop a community of learners around mathematics.
This was a very well organized events for popularizing mathematics among pre-university
students, school and university teachers, other math educators. The organizers made it
interesting and helpful for the participants
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It is good to be part of a community of folks trying to make math accessible to a larger audience.
Meeting, discussing, exchanging ideas and, yes having fun and sharing jokes makes the Circle
on the Road a worthwhile experience.
It inspired me and provided me with a lot of good ideas for problems to introduce and interactive
methods to pursue in my "Math + Fun" series of STEM lessons for upper elementary grades.
Teacher, parents, mathematicians, and others interested in teaching kids interesting math got
together for a weekend to exchange ideas. One day was devoted to a public math festival, which
was the perfect lab setting for the workshop participants, a great opportunity for the kids and
adults who attended, and a lot of fun for all.
It was an interesting experience that I enjoyed attending.
CoR was a great opportunity to network with those who have a similar view of mathematics. CoR
provided me with a renewed commitment to making mathematics accessible to all.
The Circle on the Road 2012 Workshop described work in particular circles across the country. It
produced Circle sessions for people attending the Julia Robertson Festival.
The Circle on the Road 2012 Workshop was a wonderful opportunity to network with Math Circle
leaders from around the country. The Julia Robinson Math Festival at the Smithsonian was a fun
way to interact with tourists and participants of the local math circles.
The 2012 Circle on the Road Workshop brought together mathematicians, math educators
(elementary through university) and math circle enthusiasts from across the country to discuss
math circles - the various models, their impact (both perceived as well as statistically measured),
and their current as well as potential role in math education (at public and private institutions). We
get to share our ideas, celebrate our successes, brainstorm future projects, and discuss the
complex relationship between traditional (public and private) education and Math Circles.
Partly in was a demonstration of how circles work, partly it was an occasion to discuss issues of
running and promoting circles
I look forward to seeing more underrepresented minorities at the workshops and hearing from
those who attend on their successes in assuring that their circles are actually welcoming to
minorities (not as tokens).
I was excited there were more offerings for the elementary age group. I enjoyed the one session I
participated in very exciting and cannot wait to try it out.
The Circle on the Road Workshop was a great place to meet people and learn about new ideas.
The Circle on the Road workshop is an opportunity to see what topics and methods are used by
other math circle specialists, to share our experience, and to collaboratively find ways to enrich
our lessons. A valuable part of the workshop is discussions with other mathematicians and a
chance to lead math circle lessons with an unfamiliar group of students.
It was great to get together with so many people interested in Math Circles for both students and
teachers. I learned a lot from both mathematicians, math educators, and young students that I
will be able to improve our teachers' circle.
This was a delightful demonstration of a huge variety of circle activities all in one place by people
who love to play with mathematics.
The workshop offers the opportunity, like any professional conference, to hear about recent
developments and learn from the experience of other practitioners. The presentations and
conversations with colleagues provide stimulating experiences which can be very useful in our
own situations.
The Circle on the Road was my first participation in a math festival. It also gave me the
opportunity to network with other mathematicians and math educators from across the country,
learn about math programs, summer camps.
This was an inspiring weekend of individuals with shared interests that reinvigorated my work with
Math Circles. Through these yearly workshops I find I'm building a community of colleagues and
friends who support me throughout the year.
The workshop had double goal: - to facilitate exchange of experience between math circle
teachers, leaders and potential organizers.- to spread the ideas about the beauty of
extracurricular math by organizing and running Julia Robinson math festival.
Gave a chance to hear how others ran math circles (and related things) and their experiences in
doing so. Particpated in a practical demonstration of some of the possibilities with thepublic.
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It was a great opportunity to see new ideas in context, taught by experienced teachers to active
participants. The learning, the discussion, the ideas - these were all great aspects of the
workshop and made it worthwhile.
Circle on the Road 2012 Workshop provided an opportunity for participants from a wide range of
backgrounds and experiences to join in the common goal of promoting mathematics through
Math Circles. It also enabled participants to further this goal by interacting with the public iduring
the Julia Robinson Mathematics Festiival.
As a founding director with two years under my belt, it was a great opportunity to gather new
lesson plans and lesson plan ideas and to exchange ideas on what has worked and what hasn't
and what to do about what hasn't worked.
The Circle on the road was a fantastic opportunity to meat and share ideas with other Math Circle
organizers! Workshops such as the circle on the road mean that my Math Circle is more likely to
be a success in the short and long term.
It was a very nice atmosphere where teachers and students at many different levels shared their
ideas about how to help younger students develop their thinking and their understanding in
mathematics. The discussions sessions concentrated on interest and love of mathematics,
overcoming the barriers that might be expected between different teaching levels.
I am 58 years old and have had many transformative experiences in my life, but this weekend
takes the cake--I came away completely inspired and full of fresh energy and ideas to build on
our math circle's decade of experience in ways that will greatly broaden its impact. For the first
time ever, I am cancelling the last hour of our regularly scheduled math circle meeting this Friday
in order to share the ideas and vision I got out of this meeting. I am inviting not only our regular
students and their parents and teachers, but all interested members of the community.
Our day of mathematical outreach at the Smithsonian was a joy to be a part of! Everyone -presenters, facilitators, parents, and students -- had a fun time exploring mathematics.
It was an enlightening experience to participate in a Circle on the Road to be able to work closely
with university personel and students from around the country. I have taken back much useful
information and activities that I can apply in my Teacher Circle and in my classroom.
Circle on the Road 2012 was a great exchange of ideas between mathematicians in math circles
across the country. It was a good place for people from both emerging and existing organizations
to meet others, to learn more about running events and reaching different audiences, and to
become inspired.
This was an inspirational experience and it was very encouraging to be able to network with
others who were trying to grow in their knowledge and understanding of how to work in math
circles. I left with a desire to be even more involved and to continue to persevere even when
there are challenges.
Circle on the Road was a great way to meet like-minded people, experience math circle sessions,
and to collaborate with other math circle people. We also had the experience of sharing math
with the public.
Great ideas for helping children become mathematical thinkers.
Circle on the road was extremely informative an interactive. Circle on the road enables the
attendees to develop math circle skills with experienced people and immediately use those skills
on real math circle situations.
Connecting with others was very helpful. Several of the workshops were very good.
A great event! I have learned a lot both as a Math Circle instructor and as a parent of a kid with
deep interest in Math. Thanks!
Circle on the Road was a fantastic gathering of intelligent, curious people who are devoted to
improving math education. There were lots of great ideas and inspirational plans.
Circle on the Road was a unique opportunity to share ideas with others engaged in similar
projects across the country, as well as to to present a mathematical festival together. The
networking and opportunity to observe and interact isn't available elsewhere.
I was actually disappointed in the event. It was not well organized, and I felt I did not gain insight
related to running a math circle from veteran leaders as I had hoped.
A wonderful 'gathering of eagles', in which the best ideas are shared. I've found that contact with
others thinking about math circle work has stimulated my own best thinking. Math circles
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originated and throve in Eastern Europe because they were supported by a caring and sharing
community of mathematicians who were glad to initiate younger people into their culture. MSRI is
going far in creating just such a culture in the USA.
The Circle on the Road 2012 Workshop allowed people from different regions to share their
experiences, or listen to others doing so. Therefore everyone in the math community could be
aware of what everyone else is doing to see if anything is of interest.
The workshop brought together those involved in Math Circles from all around the country that
allowed for valuable in-person learning experiences and an exchange of ideas that would not be
possible elsewhere.
The 2012 Circle on the Road has been a wonderful experience! I have seen some excellent
sessions and the one run by Blake Thornton was nothing short of amazing. I came back with lots
of new ideas for our own Mathematics Circle, with new professional contacts, and with a great
feeling of belonging to a community of peers invested in the children success in mathematics.
The Circle on the Road 2012 Workshop was fun, informative, and valuable. I was hesitant about
attending (because my weekends with family are precious!), but am very glad I did and would
love to go again.
This was the first time in many years that I was able to attend an event where absolutely
everyone shared my vision of mathematics as a creative community activity.
Circle on the Road is an annual gathering of highly motivated and like-minded educators to share
experiences and best practices and push each other to excel and expand our visions. It brings
together university professors and researchers, secondary and elementary teachers, high
achieving students, parents and professionals all with the goal of creating more and better math
circles by helping each other.
The CoR workshop provided the unique opportunity to meet in one place both veterans and new
circlers, and to discuss with each other (learn from the pros, get the new ones started) everything
from organizational structures and "things that work", problems, to mathematical content and
learning objectives. This is the second sentence and is not needed.
Circle on the Road gives me the opportunity to network with more experienced math circle
leaders, so that I can learn from their mistakes and successes. I always get lots of ideas for how
to improve our math circle's outreach.
The panel discussion were most helpful, and seeing how the sessions are run at the festival so
that I can run them when I get back to my own circles and teach the circle instructors that did not
get to participate. It is also helpful to socialize with other founders and directors and discuss
challenges and problems I have had along the way, and hope to borrow their experiences.
A number of very interesting people eager to share their understandings on math problems got
together.
The workshop allowed me to exchange ideas and gain new prospectives from experienced circle
leaders, as well as learn about many new mathematical games. Several of these ideas (e.g.,
involving high school students into teaching younger students) will definitely be implemented in
my own math circle, while the games will give us great curriculum choices.
The Circle on the Road 2012 provided me with interesting math circle activities and
encouragement to continue math circles in my area. Interactions with other circle coordinators
and local festival participants are always exciting and inspiring.
This was a great event that captured many age groups. The lessons were rich and rewarding for
mathematicians of all ages.
I attended only Saturday's Julia Robinson Festival and it was a blast. The activities were well
conceived and well run. The activities that I saw children attending were fun for the children and it
was neat to see how engaged and excited they were about what they were doing.
Circle on the Road congregates leaders of math circles from around the United States. These
leaders share their experiences with their math circles and inspire each other toward the common
goal of developing, improving, and promoting math experience and interest.
Circle on the Road provides an atmosphere of fun and learning. It is a motivating experience for
students, parents and volunteers.
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Please describe 1 or 2 things that you gained by attending the workshop.
 I gained a better understanding of what to do and of what to try to stay away from.
 Members at Circle on the Road gave me useful advice and helped me develop new strategies for
teaching underprivileged elementary-level students.
 I continued to see engaging activities that I could or might try to adapt to share with my own
students that I teach
 I was able to work with students of all ages. I was able to work with colleagues from other states.
 New interesting math activities; reminding myself of why I started a math circle
 1. I have learned of several new mathematical gains and of the strategies that tell me how to
teach them to young children. 2. It was interesting to see the expansing and development of the
math circles movement in the country.
 Learned a few interesting activities that may be helpful in my teaching.
 Networking.
 Renewed contacts with others involved in Math Circles around the country.
 I got to watch 3 full circle lessons live as audience and participants, which enables me to improve
upon them and use them in my circle. I made connects with other circle leaders in the Boston and
Mass. area that I did not get to meet in person before this point. It was also intriguing to learn
about the evaluation process on Sunday, since I have not thought about doing this systematically
before.
 Terrific ideas for math circles session topics. Ideas for how to evaluate the success of our math
circle, and how to remove the stigma of failure.
 I was reinvigorated, and felt like our efforts in the far away desert in the Wild West contribute to,
and are part of a large communal effort that will have much impact on the future of all of us. I
learnt mathematics that was completely new to me, got many ideas for activities for our
MathCircle, and became aware of other issues that should be addressed in out local efforts
(related to e.g. effectiveness bang-4-the-buck, diversity, articulation w/ schools, summer
programs, ...)
 I got to work with Paul Zeitz and learn to run fun probability activities with him that I have already
shared with another professor and also colleague at my school, not to mention all of the kids at
the workshops on Saturday. I am familiar with Paul from the math team arena that I coach in, so
the overlap of the key players in that world in math circle is natural, but the focus of math circles
is much broader than competitive math and I really appreciate that since I did not grow up with
competitive math as a driving force myself. I think the breadth and depth of knowledge that a high
level competitive math coach/question writer brings to math circles is immeasurable and I am
always impressed with their commitment to working with younger students. The passionate
discourse on broadening the diversity, both socioeconomic and minorities, in our summer math
programs was great to hear. Sunday's sessions were surprisingly informative - and I say
surprising because the ones I thought would yield the least value to me were actually the most
valuable, such as Brandy's discourse on assessment (can't wait to use her well researched
questions - finally, thoughtful questions), the local DC tour was fabulous and beautifully done, and
the elementary level video website presenter was an accomplished and masterful teacher with a
lot of great ideas to share that were nicely presented via video clips - which I usually find very flat
and hard to engage with, so now I have to rethink that again.
 I met people who are connected to the kinds of students we seek for our summer programs. As
a result of these connections, I have received at least one truly spectacular application to our
summer program from a young female student from one of the Math Circles I came to know at
this event. Moreover, I became aware of a remarkable opportunity from the MAA for students
from underrepresented minorities. I have already identified a student who I believe would benefit
greatly from taking advantage of that opportunity.
 Meeting and working with Blake Thornton was wonderful. I will definitely use the activity we
helped to run with him in our Math Circle. Watching an experienced Circle leader like him in
action was also hugely valuable to a newcomer like myself.
 This was a great event and I really liked how from each of the sessions there were very practical
things to learn. These included new ideas for mathematical topics, games, or puzzles appropriate
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for middle school students, and hands on experience on how to run these. Guess what I will be
doing next Saturday at our 40-student circle? Here we come blue eyed islanders!
I gained a lot of great teaching ideas and experiences from working with other Math Circle
instructors and directors. Other attendees were able to provide suggestions for ways to approach
issues that I faced in my own Math Circle, and I was similarly able to share my own experience
and ideas. Watching other attendees teach lessons was also extremely helpful, as it allowed me
to examine my own teaching methods and determine ways I could be even more effective.
The workshop was a beneficial gathering in that it brought people with similar interests together to
share their ideas. This was helpful because everyone else could use this new information to
come up with a better way to run their own math circles. In addition, I realized even more that the
children, and not the teacher, should be at the center of the math circle.
Ideas for working with young elementary students on logic. Ideas for recruiting students from my
own math circles into summer math camps.
I learned the importance of organization and the need to be well prepared before presenting a
math circle activity.
I came home with several pages of ideas to try out in our relatively new math circles, as well as
contacts with others with much more experience in the types of projects that we are undertaking.
Also, I met others who live nearby (but whom I didn't otherwise know about) with whom I can
collaborate on future projects. Working alone on math circles, in a part of the country where the
mathematical culture for students is quite weak, this once a year chance to learn and observe
and connect with others is an enormous benefit.
I got lots of suggestions for running my circle and ideas for lesson topics, as well as a general
boost of inspiration and belief in the importance of math circles' work.
I have learned a few pieces of Math deep on the one hand, but quite possible to be taught to kids
of various ages on the other.
The presentation on Removing the Stigma of Failure was exceptional. Other high points were:
the geometric puzzles, "Problem solving Mondays", Junkyard Wars, Math Wrangle, Evaluating
Math Circle outcomes, the Euclidean Algorithm.
I was able to make contacts that I would otherwise have had no way to make. Additionally,
spending the weekend with other passionate purveyors of mathematics motivated me much more
than I anticipated.
great ideas to share, awareness of resources new to me, contacts with wonderful dedicated folks
in the math circles who can share across long distances.
I gained an idea of how involved and intensely passionate kids can be about math circles. I also
learned more about the logisitics of running my own middle school math circle.
As a middle school classroom teacher, I firmly believe in the benefits of the Middle School Math
Teachers' Circles. As a result of this opportunity, I have grown in my understanding and
confidence so that I am more willing to try new challenges in my own classroom. I needed to
understand the bigger picture and being able to attend the workshop gave me a new perspective
and hopefully provide input that will result in more resources that we need in order to be
successful in our practice of this innovative approach. I came away with 4-6 ideas that I would
really like to implement like the Math Rangels, puzzles, games and competitions. It was also
helpful to be able to speak with others who are trying to implement problem solving activities in
their classroom. I felt like I was part of a bigger project and that was exciting.
I was able to learn several new strategies for approaching younger audiences in both the math
circle and the school atmosphere as well as topics and concepts other circles have had success
introducing to younger students. In addition, I enjoyed meeting many individuals and discussing
math concepts with them including workshop material and concepts outside of the conference.
From attending the Circles on the Road Workshop I learned many new activities that I can use
with other teachers and students in my area.
I enjoyed learning more about Mathematical Wrangles, and I found several good problems that I
can use either in our teachers' circle or in my own teaching.
Watching the engagement of the students acting out the logic problems at the festival truly drove
home the power of drama and storytelling in reaching the reluctant and engaging students to
*really* think. The power of one person to make a difference by thinking outside the box (Erica
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Voolich and her Scrapheap Showdown in Somerville). Glenn Stevens: "Be bold" and "Low
Threshhold/High Ceiling" inspired me, but I worried about the way math can be like rope climbing
in the gym, with some students quickly scooting up to the ceiling while others are mortified at the
bottom. The MathPickle.com problems are the perfect solution to that--low threshhold/no ceiling
problems that don't make it obvious who is close to the "top" and who is not, because the
problems are not amenable to easy solution by anyone--this resonated so well with my long-term
idea of celebrating and sharing mistakes. The concept of "Guerilla Math Circles" hit me as I
listened to the presentation on mathpickle.com as I realized that we could greatly broaden
outreach by sharing those problems in inner city parks and playgrounds, at bus stops, etc. Be
bold!
I met and got advice and encouragement from many people with experience with many kinds of
math circles. This really helped me shape my ideas with how we should proceed in planning our
circle here.
The circle on the road gave me several useful ideas of topics I can cover in my own Math Circle. I
have made numerous connections with other Math Circle organizers.
I learned a number of new concrete math circle activities ("ready-to-use") that I will implement in
my own math circle. I also made contacts with other math circle organizers throughout the
country and know that these contacts will be great resources for continued inspiration and
effective math circle organization.
I learned about the existence of student-run math circles, and math camps, both of which are
relevant to my math circle
I got a lot of new ideas for activities for future Math Circles, and also practical help in expanding
the circle I'm currently involved in. I got to know many people involved in different kinds of Math
Circles who I plan to keep in touch with in the future.
1. Perspective on our Circle relative to the approaches, successes, and failures of other Circles
around the country. 2. Great new ideas from the many creative Circle organizers I spoke with.
Met some potential speakers for our Math Circle. Got a few ideas of topics to use in our Math
Circle.
1. I learned ho to effectively prepare and run Math Wrangle activity. I have discussed the many
advantages Math Wrangle brings for students. 2. I picked up a few other activities which I am
going to introduce in my circle.
I learned about some truly engaging math for early elementary students, which are not my normal
set of students but which I do occasionally get parents asking about, and also some summer
programs that I was unaware of. I deepened some collaborations with other circle leaders that
will hopefully result in materials for other circles to use with their students.
Most importantly I gained ideas for sessions for future math circles and was able to see some of
them in action. Second, I enjoyed the time I was able to spend both formally and informally talking
with other participants in math circles. Being able to gather the variety of circles in one location
was invaluable.
Even though I have been running a math circle for a relatively long time, I was able to get so
many new ideas for my math circle. Over the years I have run this math circle we have made
only a couple real breakthroughs in how we run our circle. Due to the ideas I was able to get
from this group, our circle will be able move to its next level.
I came from the workshop with some wonderful new resources to look into and charged with
ideas which were sparked by others and on which I could try to build on. Most importantly, the
experience made me feel like part of a community of people striving to do better for the sake of
youngsters rather than an isolated math circle that needs to tackle it all on its own. I had no idea
there were so many like-minded math circles out there! The experience provided a support
system for me. Sometimes we get so busy with daily activities and planning and inevitably focus
on our local communities. It is important to look up and exchange ideas. It was a productive
experience and as a result of it I have ideas of new topics and formats I would like to try in my
circle locally.
I was challenged to look beyond my goal of 95% student engagement. I learned and have already
implemented the problem "To Park or not to park." This is practical stuff - ready to go for your
math classroom!
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I learned a lot from the round table discussions: many ideas of organizing, running, and funding
math circles, both students' and teachers' were shared. I learned extremely useful information on
how to evaluate the work of the circles - this will help in grant writing. I learned also about unique
initiatives for sellecting students for math competitions - being sellected and taking part in those
competitions would be a be a wonderful opportunity for msome of the students I work with.
I came up with many ideas to use in a math circle. Many experienced math circlers shared tips
and tricks in terms of how to start, maintain, and enhance a math circle experience.
I learned a lot of information about math circles, how to find materials and how to conduct
classes. I heard ideas about interesting topics.
The presentation on assessment. I look forward to reading the papers and checking out the
website. I was able to gain more insight and views in other approaches and themes to se in our
Math Circle.
I took away half a dozen new problems that I had not considered before and realized that the use
of props might be important for more effective transfer of ideas and greater student engagement.
I have a lot of experience working with high-school students interested in mathematics, but
relatively little with elementary-school kids. Since I'm about to start a math circle for 4-5th
graders, it was useful to hear others' experience with this age group and watch demonstration
session with them during the public festival. I also enjoyed the public demonstration of the Math
Wrangle format, and look forward to incorporating it into my work with high-school kids at
Canada/USA Mathcamp.
I was able to witness but not fully participate in conducting a student math circle.
I was able to see more ways and varied ways to run a circle, as well as more topics to use in
circles.
I learned that such events must be thoroughly organized with good communication and adequate
shuttle options for the participants.
I really loved the variety of new presentations during the Friday afternoon and Sunday sessions.
Many new Math Circle leaders served as presenters, and they brought fresh ideas that I plan to
take back to my own Math Circles.
1. I got to network with people who share similar interests as me. 2. I met several female
mathematicians who are University professors. They were awesome and inspired me.
I got to see a Math Wrangle. I learned about current best practices for evaluating circles, which
may be useful as well for evaluating my summer program. I met a number of people I only knew
previously by email. I got to see a few old friends.
I connected with other people interested in elementary age math circles.
I learned about both the bigger picture in math education as well as specific lesson plans and
advice that I will use in the future.
I came back full of ideas of how to improve the math circles I lead and new topics I might discuss
with my students. Also, I learned about various resources available that I can reseach to engage
the students at school and in math circles.
I appreciated hearing about the different research results from math circles. Are we making a
difference? Maybe, but we are definitely not causing any harm. I introduced the taxi-cab
geometry to my pre-service middle school teachers class and we spent 3 classes on the topic. It
gave them an opportunity to see something outside of the traditional curriculum. It will definitely
be a topic for our teachers' circle in the future.
A huge number of new activities plus better understanding and experience with Math Wrangles.
The most valuable aspects of the workshop and festival for me were the presentation on
evaluation methods for math circles, which made me aware of the work already done by the math
education community in developing and validating methods for assessing the effects of
mathematical training, and a couple of the circle offerings at the festival, which were very
enlightening as well as fun.
I know have a better understanding of opportunities for study both for my students and myself, as
well as some of the barriers to these opportunities for my students. Participating on the panel
discussion let me express the need of materials that are immediately ready for classroom
teachers to use, materials that include assessments, rubrics for assessments, and copier-ready
handouts.
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mathpickle.com
I really valued circle session demonstrations. While being experienced circle leader, I still
discovered a lot of new ideas: both on the new topics to teach and also on the ways to present. I
also value personal connections that result from participation in the workshop: these connections
are my "support network", I can always use them to discuss my circle-related questions
Learned more about how to bring math circles to elementary students, and got ideas for more
things to present through puzzles.
New ideas for circle activities; new ideas for assessment.
1) Met new professionals who are interested in mathematics education at all levels. 2) Obtained
problems for my circle, the professional development workshops that I teach, and my classes.
As usual, I became even more centered on how important Math Circles are for kids and so
increased my enthusiasm for keeping them running. This is important because we are new and
still don't have momentum driving us on, so we need our own internal drive.

This is the space to add any last comments that weren’t covered in other places in the survey.
 Thank you for providing such a wonderful experience for so many people on so many levels.
 No name tags on first or third days. Starting sessions early is disrespectful to those trying to
attend only certain sessions. No printed schedules. Shortage of extra large t-shirts. No larger
sizes, so several people went without. Three sessions in a row the first afternoon with no break.
Stick to the schedule – if you advertise that we start at 8, then start at 8. Advertise whether or not
breakfast and lunch will be provided so that people can plan. MTC classroom panel session too
long – too many speakers, showing Math on the Mall is way off topic – interesting, but this is not a
reasonable place for it. Speakers were hard to hear from across the room. If they’re going to
present, have them come to the middle, not be off in a corner. Panelists not given instructions
about what to prepare, seemed too ad hoc The “From the MTC to the classroom” panel didn’t
seem to have any higher ed folks directly involved with the MTC program.
 we should keep e-mail information on participants. This is to let them know about furure circle
events in their own areas.
 Many thanks to the organizers, both the steering committee and the local team, for putting
together this event! We know this is a lot of work and really appreciate your efforts
 I think Erica Voolich's presentation was not in line with my vision of math circle sessions.
 Thank you to the organizers for a terrific experience.
 Great work! many thanks to all organizers. This work weekend (zero time sightseeing) was worth
every minute, and I have a lot of catch-up to do with work at home.
 D.C. and G.W.U. were very easy to navigate and walk. Very much appreciated! I liked not having
to rent a car or take a cab. Walking to food and the buildings from the hotel was great.
 Thank you very much for the opportunity to be part of this workshop.
 Thank you again for the opportunity to participate in this great event!
 It was really fun.
 Despite my experience, I do appreciate the opportunity to attend the Circle on the Road event
and receive funding from MSRI. I truly believe the event could be an excellent outreach for math
circles, and I hope my experience is not indicative of past or future events.
 Overall, it was a great conference, but I'd love to see more Math presentations.
 I went to this conference because I will helping with the MathCircle/summer program at LSU this
summer. I didn't know what to expect, but I walked away knowing that I have access to an
amazing support network of people who are passionate about spreading mathematics to the kids
who want to learn it. I am very happy to know that these people exist and to know where to find
them.
 Thank you for allowing and providing the opportunity to learn and grow so much. It was a special
gift and I have become a better teacher because of it. Loved having it at the Math Alive Exhibit.
 The banquet was especially helpful; I was able to get a lot of resources from the people at my
table and learn a lot of interesting math in the process. I wish that I could have taken turns to sit
at every table so I could talk to everyone who attended the workshop. I gained lots from this
event and will be testing out a lot of events in the next year as well as communicating with many
of the people I met.
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Enjoyed the whole workshop.
We hope to have a math circle up and running by next year, serving under-represented middle
school and high school students in Buffalo NY.
Scheduling in break/free time would have been nice. It is hard to focus on talks for so many
hours straight - and when you are having the conference in a city like D.C. - participants should
get out and explore! Along these lines, staying more closely with the posted schedule would be
great so that participants can make educated decisions about their own schedule.
I found it wonderful on Sunday that a number of the group discussions really became about the
topic of how can math education in general be improved in this country, and what we as math
circle leaders can do to facilitate this. It was so exciting that this small group of people really
might do something that can improve the education of children in this country in general, not just
in our own little circles.
I have to say that I found all of the videotaping both distracting and disrespectful. I understand the
motivation for the taping. Still, I'd expressed before the workshop my preference for off-line
discussions (I didn't want everything I said posted on a Wiki in perpetuity). Likewise, when I was
asked by some grade-school girls at the Friday night session if I'd like a green dot on my name
tag to indicate my willingness to be videotaped, I demurred. Nevertheless, a video camera was
set up in my afternoon Circle session on Saturday, and a hand-held camera was pointed at me
during my panel session on Sunday. On Saturday, we had an over-packed room that we
struggled to navigate, and then technical difficulties that we had to overcome, which led to a lot of
improvisational redirection. I'm happy with how the Circle turned out, but I wouldn't choose to
share the videotape with everyone, everywhere, forever. Sharing lesson plans and materials that
I've prepared is one thing; sharing my bad hair day, involuntarily, is quite another. On Sunday, I
was called on unexpectedly, and even after I said I had nothing prepared, I felt I had to stumble
through some remarks and then end them as quickly as possible. Afterwards, of course, I thought
of everything I wished I'd said. Don't get me wrong. I don't mind embarrassing myself. I don't
need things to be perfect, not even close. I don't underestimate the value of chaotic, trial-anderror paths toward uncertain goals. None of that. (I mean, how could I run a Math Circle with
elementary kids if I was that uptight?) But I like to move on from many of those experiences, and
would prefer not to be reminded of them forever. The Web, and the Google archive of the Web,
never forgets. For me, that's hell. I'm fully cognizant that my view of privacy, propriety, and my
ability to present myself as I wish has little currency anymore in our always-connected world. I'm
out of touch, but I don't care. I love math, and I love getting kids excited about math, but the only
thing I really want to survive is what's in the their heads. Making assumptions about someone
else's complicity is just bad faith, and those videos on the Web are like a pit in my stomach.
Sorry. I wish I didn't have such a sour taste after an otherwise very positive experience at the
workshop.
Circle on the road not only helps share experiences but re-energizes math instructors in their
efforts. This is a very needed event.
THANK YOU for giving me this opportunity. You have impacted the local teachers in my circle by
giving me the chance to attend the workshop and bring the ideas back to them!
Thanks for organizing it!
The event was organized professionally. The atmosphere on the event was friendly and business
oriented. All the needed materials were provided in time. The "flaw" of the event, as I saw it, was
impecable. A very well done job.
Thanks for organizing such a huge, quality event. I am sure it wasn't easy. So many dedicated
people!
I have tried to be candid in my assessment and comments in an effort to provide the maximum
help possible. Hope my comments help.
Please keep including elementary sessions and info. Thank you!
This is an incredible gift to educators and mathematicians everywhere. We can all be proud of
what we share, what we enjoy and what our future looks like.
Thank you for the opportunity to participate!
Several people wanted to know where to get puzzles, so I'll send a separate email of sources.
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Please share any comments related to your rankings above.
 We do not have all of the post commentary as of yet.
 The registration was smooth, but as to what activities to sign up for or how many to sign up for, as
a first timer it was confusing. I think next time if the schedule was out when we sign up for the
activities, or the sign up sheet contains more information about time and length, it will be nice. I
also wish there were coffee on Saturday throughout the day. The schedule was a little tough but
doable.
 The organizers did a great job with logistics and planning --- everything worked smoothly.
 Printed program, and rooms/locations on the on-line program would have helped.
 I appreciate all of the hard work done by the organizers - it is a very nice conference and a good
size. It is nice to meet some of the same people from year to year and share ideas as we grow
our programs and learn from our mistakes and successes. I am glad I got to come back this year,
I feel like I took away a lot more information this year - I don't know whether it was because I was
less overwhelmed by the novelty of it all, or because it was closer to home, or what, but it was
easier to process. The conference ran smoothly.
 The organizers were relaxed and in control of the details from beginning to end. Very pleasant
environment.
 I haven't yet had a chance to use Post-Conference Resources, but I certainly plan to do so.
 The pre-conference communication was extremely poor. Speaking with others at the conference,
I found that I was not the only person who received nearly none of the pre-conference
communication, although I was correctly registered. The first email I received after my registration
confirmation in early March came just three days before the conference began. The times of the
workshop also made planning somewhat difficult, particularly because I traveled more than 5
hours to be there. I felt that the 3pm-Friday start was quite late. I would have preferred a full
afternoon session rather than a few hours in the late-afternoon (perhaps with a panel or
discussion from Sunday?). Similarly, a 3pm-Sunday finish time was too early to justify staying
another full day and forced me to skip the last sessions on Sunday in order to make it home at a
reasonable hour. I would have preferred finishing earlier, around noon, or stretching it out to a full
day. Along the lines of timing, I felt that the days were also over-scheduled. Since many of the
back-to-back scheduled activities ran over their scheduled time, this set back the next activity,
and then the next. I feel that scheduling some extra leeway time between panels or the
occasional 5/10-minute breaks would help improve that. Also, an important part of the conference
for me was the unstructured interaction I had with other attendees. So I would recommend
allowing sufficient time for this when running the conference in the future. For example, the
banquet was extremely enjoyable. Limited interruptions allowed the group at our table to discuss
many topics related to math education in an informal setting, exchanging ideas and perceptions
of the topics. It also allowed us to get to know more about the other conference attendees and
meet individuals we might be able to work with in the future. I also found many of the professional
presentations and panels helpful and informative, but it seemed that the emphasis was on getting
through the presentations themselves, rather than answering questions that arose from those
listening. This may have also been a result of the tight scheduling.
 The pre-conference communication was a little lacking because I was in the student panel, and
we were not really sure what we were supposed to talk about until a couple days before the
event. By the time we found out, we had for the most part already planned something. So we
used the time before the panel to figure out how we were putting everything together.
 "Best Ever" would be hard to find.
 I would appreciate introductions on Friday at the beginning of the math circle event. Friday was
rather disorganized and chaotic. I left for the evening feeling out of place and unsure of my
purpose. Better communication of the purpose of the event would be helpful to new math circle
folks. I was quite excited about learning from veteran circle leaders, but I found the majority of
the events to be in a "lecture" style which was quite disappointing. There was little time to
actually learn and formally interact with circle leaders.
 Please send out directions to panels much earlier; the instructions that were sent out a few days
before greatly contradicted what had been arranged earlier and didn't leave much time to
prepare.
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I think there should be more communications between a circle leader and his apprentices,
including problem solving and related discussions prior to giving out financial support. This way,
all the apprentices will come prepared. Also there should be more emphasis on Math itself, not
just teaching per se. It would be nice to know what deep theory, if any, stands behind this or that
puzzle we offer the kids to solve.
I don't recall a "Math Circle Debrief", but I may have simply forgotten. I haven't accessed post
conference resources yet.
Thank you so much for the invitation, the opportunity to learn and grow, the networking and most
of all my expenses paid. Like many districts, I would not have been able to secure funding and
this allowed me an opportunity of a lifetime. I used my personal days to come and I would gladly
do it again for another opportunity of this magnitude. I came back and told my principal about my
experience and she would like all our math teachers to experience a circle and would like me
(and any mathematicians I can recruit) to train our teachers and develop them so we can move
forward as a school. What an impact this has had. It was nice to know this encompassed all
grade levels, but I would have been nice to have opportunities that were aligned to the grade
levels we worked with so we could have gotten to know each other sooner and make those
connections for future connections. I don't feel like that happened until the last day.
The sample circle sessions were good and well presented.
I am not sure what "Math Circle Debrief" refers to.
I found it difficult to understand how the MSRI website material was organized.
Also, because I am new to hearing about these meetings, I did not know what
to expect in terms of number of participants, etc. And of course, as the the person who proposed
the math circle at my school, I was disappointed to hear that I could not be funded to attend
(fortunately, my junior colleague in the School of Education was funded to attend)
Actively participating in the activities during the festival was helpful, but there is a lot going on and
I really appreciated Blake Thornton's demonstration on Friday. I would like to see more of the
Circle on the Road participants working through sample Math Circle activities during the
talk/discussion sessions. Also, a discussion on "How to Start a Math Circle" may be helpful, or, in
general, a discussion on the different directions to take an existing math circle. This may include
making regional contacts for a potential or existing circle, scheduling suggestions, related
regional groups/events, and funding opportunities. I felt that some participants (including myself)
discussed these issues casually but would appreciate a formal talk.
I really enjoyed that there were actual kids there on Saturday. I have been to a lot of education
workshops and conferences over the years, and very few of them have had actual children
present.
I found many of the presentations, outside of the Festival Circles, to be disorganized and
marginally relevant. There was too much trumpeting of localized strategies and successes, and
not nearly enough time for questions, general engagement, and discussion of common goals. But
the Festival rocked!
I would invite attendees to participate as apprentices not only in one but rather in more activities. I
would limit time for assessment and general discussions and would allot more time for math circle
sample sessions.
I think this was an excellent workshop and I feel lucky to have been included.
I am not sure what happened, but I never got the conference schedule. I didn't know when my
presentation was and for some reason I thought it was going to be on Sunday instead of Friday
when it was. Also, I'm not sure how to upload my materials to the website (I have two
presentations to upload).
Other than the pre-arranged wrangle sessions at the festival, the other sessions I got to visit
seemed to lack audience. It would have been nice to see more students in those demonstration
sessions bu they got enticed with the puzzles and origami concourse activities. With the festival
running simultaneously, perhaps we had less students attended us as it might have been hard to
attract crowds to math sessions that day.
It was nice that we had students who have had experience with math circles share their thoughts
and it was especially interesting to see the wrangles in action. I liked the panel presentations and
jotted down a bunch of ideas while people were talking.
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Sorry, there might be resourse posted already but I haven't checked yet, two days after I attended
the workshop.
I don't know if information or invitations were sent out to local Math Departments, ed schools or
local school districts but that might have a positive effect in reaching out to underserved areas
and populations.
It would be helpful if all the required info was sent to the participants in a single e-mail message,
perhaps with a link for updates. If unanticipated changes occur and additional messages become
necessary, adopting a cumulative format (where the new e-mail is an updated version that allows
one to ignore or discard the previous ones) might be desirable. In this way, required info will not
be scattered in multiple e-mails
Overall, I thought it was a wonderful learning experience.
Perhaps the post conference resources could be run as concurrent sessions so attendees could
choose to participate in the ones that are of interest to them?
Need to be better organized. Need a shuttle system. Need better communication
I think it would help to ask cities to apply to be the site for Circle on the Road and to get them to
provide someone who can handle the local logistics.
The banquet was almost too formal. I preferred the outdoor dinner in Texas. It was informal and
the outdoor (grass) seating made it possible to sit in large or small groups.
I can't rate the post-conference resources yet. I rate the registration as merely acceptable
because, as I informed David Auckley, the registration form was insecure - only http and the
password was transmitted in plain text. MSRI has now fixed this, but I was very bothered. The
was plenty of pre-conference communication, but I only rate it merely acceptable because some
of it was *wrong*. The schedule at the MSRI website had the banquet in the wrong place. It also
said that breakfast snacks on Sunday would only be *after* the first panel. Since I woke up early
and was hungry, I went out and bought myself some breakfast first. This turned out to be
unnecessary as breakfast was available at the meeting room before the first panel. I find it very
odd that there was no lunch made available in the Sunday meeting.
The festival activities really stimulated my thinking about all kinds of other circle activities and I
expect the next few months to be very productive for me in this regard.
Since it was a local workshop and I didn't request funding, I registered fairly late. I had some
trouble finding the details of the meetings at GWU (buildings and rooms) a few days before the
conference, but I did receive all the needed information in time. The Festival seemed to go fairly
well, but there seemed to be a lot of confusion, and some sessions were very poorly attended.
More extensive guidance for the attendees, with more detailed outlines of the presentations and
suggested audiences, might be helpful. For example, having a information table where staff
could find out the level and interests of attendees, and recommend sessions that might be of
interest, could help. An agenda posted well ahead of time would have been helpful. It's hard to
plan travel, etc without having a good sense of the agenda. That should have been available at
registration time. A note about branding. Is it the Circle on the Road or is it the Julia Robinson
math festival? Or is it both? Please be clear and consistent. That should be reflected in all
conference communications/advertisements and on the t-shirts too.
The planning period was useful but difficult to do because we were interrupted often by requests
more volunteers for specific jobs. I think that it would be helpful if a more complete list of the
duties were circulated earlier, say with the option to sign up for the circle problems or shortly after
that.
This would help fill in most of the gaps before the conference and inform the participants of the
types of duties they could do to help. In this way, if there is a conflict between duties like
participating in a sample circle or videoing one, this could be solved with a simple swap rather
than starting from scratach finding people.
I thought it was focused a bit too much on really young kids. The center of the distribution should
be focused on middle school (for me.)
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Please share any comments related to your rankings above for the workshop Program.
 I just liked the outdoor banquet in Houston than indoor one in Washington D.C. Gordon's
activities were fantastic. In particular, embedding math problems into stories and pictures would
work really well to engage little kids (k-4).
 It would be very important to increase the number of mathematical presentations relevant to the
Math Circle. The Scrap Heap Projects, while perhaps interesting to some audiences, are not
really related to math circles, or even to mathematics. There should be more math circle topics
presented by experienced leaders for various age groups. It would also be great to have
discussions in parallel sessions on various topics. There should be also more opportunities for
more informal discussions (e.g., "interest groups"?)
 I think the organization part of Friday can be improved in the future by assigning people their
responsibilities during the day, or have them sign up online, not via email but via excel document
that better lists time spots. I also think there does not need to be so many people at each
demonstration session on Saturday, there can be more demonstrations if spaces allows it.
 The presentations by the kids who run student-led circles were not at all informative, as they
consisted of young leaders talking about mistakes that any adult teacher with a modicum of
experience would already know how to avoid. I do not feel that having students participate in
Circle on the Road provided any benefit. If their attendance was subsidized, hopefully it wasn't at
the expense of additional adult participants. The panels session were all over the map and many
people rambled and repeated what other had already said. I did not find them as useful as
focused presentations by experienced leaders, such as the presentation on evaluating math
circles or on removing the stigma of failure, which were both excellent. More focused
presentations and fewer panels, please!
 I want to learn much more about evaluation -- the session in DC was s start, but still disappointed
me as it took a too narrow approach, completely selling out to whatever they do in the traditional
math ed community. The same way that MC take an innovative way at doing math, we should
also establish the goals and criteria that define our success. We do NOT want to repeat/copy the
established schools. Their criteria are the ones which gave us (and preserve) the traditional
delivery.
 Brandy's evaluation looks REALLY useful and I will surely use a lot of it. I appreciate all of her
hard work and research. Thank you! Gordon's videos displayed some beautiful teaching
moments and I was sorry he was at the very end when not everyone was there because he had a
lot of great ideas for young teachers especially. Too many panels - not enough interaction. I
would have liked to have done an activity, even briefly, just to have not sat for all of Sat and Sun's
sessions. A little bit too passive for me. Build, compete, play something to move, think, have fun,
try something new!
 Session planning was less useful to me, since I was an outsider in these activities. It seemed
that the sessions had been quite well planned in advance of the meeting.
 I felt the times of informal interaction between participants was just as helpful for my own learning
as the more structured times, with panels and speakers. It would have been helpful if the panels
were a bit more structured and had allowed more time for question-answer periods between
audience and panel. Having a Math Circle activity involving attendees on the first day was
excellent - it was a brand-new lesson that most had not seen before and created a sense of
immediate camaraderie between attendees. I felt that session planning should have been moved
toward the end of the day, where groups could plan continuously, through dinner if so desired,
rather than placing the student panel after an hour of planning time.
 Session planning was useful on Friday because it was much easier and more efficient to get
everything organized in person than by emails.
 For next time, please schedule a session on working with 'non-traditional' populations. The
summer camp session drifted into a discussion of just this, which absorbed a lot of attention.
Why not focus on it? Let me answer my own question: because the 'Circle on the Road'
community is not very diverse. We have no business telling minority or under-represented
communities what is good for them, or what will work for them. Part of our outreach ought to be
going to them and asking them how we can help. Should this be a 'Circle on the Road' activity?
or an activity for some other venue? I'm not sure.
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I attended the sessions on Friday, Saturday, and early Sunday but I had to leave to return home
(limited flights to the area where I live) in order to not have to spend an additional night in DC.
I have the following suggestion. The event was all teaching and pretty much no math. It would be
nice to have a mini-course in, say, elementary number theory with the emphasis on how to teach
all the stuff to the target audience. Or game theory, Galois theory, etc., etc., etc. For example, all
the calculus teachers know that e^(x^2) cannot be integrated in elementary functions, but very
few know why. However, the CAS such as Maple and Mathematica "know" very well if an
elementary function can be integrated in elementary function, in which case they readily produce
the result. The way they do it is based on the Galois theory applied to functions' fields extensions,
known as Risch algorithm. I am willing to give a few courses of this nature based on the parts of
Math where I have been involved in active research, such as integrable systems, representation
theory, and special functions. Second, apprentices of circle leaders should come prepared, which
was not always the case. I would select people to get financial support based on their problem
solving and p
The circle I will be doing will be primarily for high school students, so that is what I found most
pertinent. Additionally, I thought Gord's closing presentation was absolutely fantastic, and I hope
someday to be able to utilize that information.
I was unclear as to why we heard the scrapheap session. The elementary circles session was
not useful for me; I would have liked to had parallel sessions or breakout sessions so that I can
see something helpful. I liked the information on evaluation, actually it could have used more
time. I would have liked to have had a course where I could have focues on building my skills at
running a math circle for middle school students.
I would have appreciated hearing more about evaluations. I feel like that was rushed I really need
to find ways to document student learning and improved achievement even though my state
testing results may not show the student success I believe the students are having as they grow
in critical thinking skills. I would have liked break out sessions that we could have chosen from
the first day. Planning of the activities could have used more time. I would have liked to actually
spent time in a math circle "doing" the activities and having the circle modeled.
Workshop planning: Somehow, some people seemed to not have responded much to emailing,
but overall emailing was a good way to communicate before the workshop. To make group
responsibilities more clear, it may be more helpful to have group leaders send out an email
detailing group members' responsibilities. Panels: Many good presentations. However, picking
panelists carefully, having panelists note panel purpose and time limits, and requiring each
panelist to submit an outline for his/her panel presentation/plan may ensure that panel is as
productive as possible.
It was difficult to work with the university staff member who was leading my group. The
instruction about what her expectations of our performance during the workshop were shakey at
best. I felt very unprepared for the event and if questions were asked they were dismissed and
belittled. This was the first experience of this kind I had encountered with this program.
My suggestions for Friday and Sunday are logistical: those days would have benefitted from more
structure, or stronger leadership (or both). For example, it may have been good for someone to
be mindful of the time for the presentations and keep to the schedule. On Friday it would have
been helpful to introduce ALL of the activity leaders before breaking into groups (as it was,
groups started breaking off before everyone knew where they were going -- this became very
chaotic).
The entire weekend was incredible, but the first (Erica Voolich) and the last (Gordon Hamilton)
were absolutely perfect bookends. Both of them inspired me in ways I will not forget.
Each topic will not necessarily be useful for everone. For example, I run a Math Circle for high
school students, so was less interested in e.g. elementary circles and "from teacher's circle to
teacher's classroom". This does not mean these are not a valuable part of the workshop. Overall I
feal that the workshop was incredibly useful for me.
I didn't click on the session where I was one of the presenters - that's why I skipped that question.
My relatively small, community-organized, spontaneously-inspired Circle has little in common with
some of the large, highly-administered programs represented at the workshop. The common
denominator is the math, and interacting with the kids, but I believe this received
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disproportionately too little attention relative to things like planning, administration, evaluation,
and (too often) petty political issues. In short, at our Circle, we just do it each week, and it works. I
had a hard time relating to all of the mega-issues.
The Scrap Heap Projects were too large-scale for us. We're just starting our Math Circle and
don't have the manpower and resources to do something like that.
The session I attended were of the highest quality. I would like to see even more examples of
math circle sessions with materials distributed and explanations of what does and what does not
work at any given activity.
I regretted that I had to leave early on Sunday due to airline prices and the need to get home for
our Math Teachers Circle Meeting on Monday. However, I throrughly enjoyed the workshop and
liked seeing more on Math Teacher Circles than in Houston, however, I would still like to see
more.
The students Daniela Ganelin, Alan Du were fantastic because they shared both their success
and failures. That honesty is rare.
The topics of the worshop Program were chosen very well. They covered most of the questions
one could have related to all aspects of math circles. The people involved in the sessions were
highly knowledgeable and competent, with signifficant experience. I like very much what I saw
and heard.
Overall, all activities were great!
On Friday the room was overcrowded and while I was 5 minutes late it seemed as if the program
had started before 3 PM. For the planning sessions it might have been helpful to have taped the
sessions names on the walls so that folks could easily congregate. Also holding onto the t-shirts
until people signed up to help with other duties might get people to fill out the rosters faster.
Some activities were not well-planned. E-mails were being sent with changes and corrections up
to the last day before the meeting and, in one case, on the first day of the meeting.
All the sessions gave insightful information in helping to conduct math circles.
As a former middle and high school teacher, and now a university mathematics educator, I felt
like the session on MTC and the mathematics classroom could have been way more informative.
I would like to have seen connections made between teaching practices embraced by
mathematics teaching organizations such as NCTM and the types of activities our teachers do in
circles. I use my teachers' circle to model how problem solving and connections and
representations (NCTM process standards) should look in the classroom and talk with teachers
about how to grow their own teaching by incorporating some of the things they see in the MTC. I
think classroom teaching should look like a math circle and I think that MTC can make that more
of a reality.
I do not know the title of many of the sessions I attended so I cannot comment on those sessions.
The Euclidean Algorithm session needed an introduction that allowed the participants a better
understanding of the task. For example, the session began using ones and twos. Our group
worked on these particular tasks. The audience gave generalized answers before many of the
participants were finished with the given task. The chart was unclear. The exercise could have
been quite interesting as the solution was intriguing. But the session was frustrating and our
group and most people around us stopped working. It is important to remember that many of our
participants are middle school teachers that are fragile in their mathematics confidence around
math teacher educators. I heard several comments made by middle school teachers that they
were "talked down to" and felt trivialized. One was near tears. My impression of Math Circles is
that we are to build the content and confidence of middle school math teachers. I do not believe
that goal was accomplished.
I really was thrilled that there were so many new points of view represented.
The Elementary Math Circles panel was redundant. The same model was presented by almost
everyone - for pay elementary math circles. Also, the Student Run Math Circle had several
panelists present again in the Elementary Math Circles panel. Nothing new was shared. It was
also redundant.
I especially liked Gordon Hamilton's presentation, as it was very inspiring and innovative. The
"Evaluation..." presentation was very useful as well, as evaluation is indeed the problem most
circle's leaders encounter and need guidelines for how to address it.
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There was a lot packed into the program. Great information though.
The comments from High school teachers and problems/issues and ideas for motivating
colleagues at schools were very helpful. The idea that we need to get kids
The sessions on using a teacher's circle to influence classroom activities and on evaluation
methods for circles were particularly relevant, because I am part of a group trying to get circles
started in our area. An unfortunate aspect of commuting to local workshop is that it is more
difficult to avoid other local responsibilities, so that I was not able to attend several parts of the
workshop. I do look forward to viewing the videotapes of the sessions that I missed.
I would have chosen "very useful" for many of the sessions if we had had more time to explore
and come up with some next steps to resolve some of the issues or ideas brought up. Forming
working groups perhaps?
The elementary and summer panels were interesting but I wish they had been organized as
break-out sessions so I could go to the ones that best fit my needs.
I was interested in what people are doing in math circles, and with what success, but my since
my main interest is presenting puzzles and how to use mathematics for solving them, the main
usefulness was ideas I got throughout the conference that I might be able to apply to puzzle
presentation.
The Saturday activities were great and the highlight of the weekend. The most useful experience
is an actual experience of going through a lesson, seeing what can go right or wrong, and
thinking about how to adapt it to my group. The activities on Saturday gave lots of opportunities
for that. The other talks were mixed in terms of usefulness. I like the elementary math circle
conversation - again, it had a lot of good ideas and insights. The opening talk was not as
interesting, mostly because it was not very engaging. I'd rather have talks/presentations that bring
the audience in to the conversation.
I seem to like to hear about lesson ideas and best practices that are relevant to teaching
elementary to middle school kid math circles. I thought Gordon Hamilton spent way too much
time showing us his stuff -- he seemed to make the same points over and over again. The
banquet was important because it was a good chance to talk to people I know and share war
stories from the last year or two and to meet new folks. This does happen at breaks but breaks
are short.

Please share any comments related to Saturday’s Festival.
 My husband noted with sadness how few math TEACHERS were in attendance. We were
delighted at the number of kids who were there and how much they were enjoying the festival, but
the fact that few teachers (who were not already CIRCLE people) were there as participants was
a sad commentary on the state of education and the teachers who hare providing it to our local
students.
 I visited some game and puzzle stations, but most of the time I was with logic games. My group
members did wonderful job working with little kids (k-3). The material was very well prepared by
Laura. All the kids in the logic game sessions looked very engaged and working hard!!
 The festival should have more students attending the sessions. Many students were not aware of
the fact that there are classes in addition to activities on the concourse. The activities should only
start after the session started, so that the majority of students are in the sessions. Also, there can
be time separation of activities on the concourse from the sample classroom sessions.
Attendance can be increased by doing this on a work day and having teachers from (strong!)
school bring only their interested students. As far as I understand, this was done at several
previous Julia Robinson Festivals with great success.
 It would have been helpful to have more students --- some sessions only had 2-4 kids.
 Terrific location. However, the location (in hallway) for games did not match well with the learning
objectives -- needed to adapt the goals. Great to see very diverse participants. I would like to see
more older kids.
 I liked our activity, Gamble if you must. The kids who came by were really engaged and some
even came by again for the second session bringing along some more friends to try some more
questions. There were a lot of home school kids there with parents hovering very near by, so that
was a bit odd, the kids weren't really on their own to explore challenge themselves very far from
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their parents. Though we didn't have huge numbers of kids, it worked well for our activity since it
worked better to engage a small group for an extended period rather than a huge crowd briefly.
The higher level problems take some time to explain and explore, so are better suited for sitting
down and writing out work - a classroom would be good rather than a hall. But I was sorry not to
be outside catching more of the weekend crowd just walking by.
The festival was fun. I enjoyed watching the sessions. I appreciated the expertise of the circle
leaders -- they really seemed to understand how these young folks learn and they knew exactly
what to do in order to keep things moving. The young people exceeded my high expectations -this was undoubtedly due to the fact that the kids were so talented, but I think also it is a tribute to
the quality of the leaders of these groups.
I loved seeing the Math Circle activities in action and also having a chance to work with other
instructors in running an activity.
Watching others teach can be an invaluable experience for any teacher, so I gained a great deal
from teaching at and sitting in on many of the sessions. The distinction between Math Festival
sessions and the general public puzzle-playing was also not entirely clear. I encountered some
students who walked into a session half-way through, unsure what was going on. Overall, most of
those I interacted with on Saturday enjoyed at least one particular experience. The puzzles and
sessions seemed to be labeled well for the appropriate levels and explored interesting topics.
There were a good number of children, not too many or too few, and they all seemed interested in
the activity I was apprenticing for, Knights and Liars. I felt like they learned something from the
session. And it was also helpful to have things for the kids to do in the concourse so the rooms
wouldn't get too crowded since there were only four rooms. Besides, that allowed the kids to see
more in little time.
My session--elementary students and logic--went very well. I was greatly concerned, because
the activiites chosen were not likely to scale up to more than 15-16 students. Happily, we had no
more than that at any one time, and things went smoothly
I suppose I had a different expectation for the festival. I was under the impression that I would
learn from veteran circle leaders and then have to opportunity to practice what I learned in the
second session. As a result, I was disappointed in the math circle session.
Apprentices of circle leaders should come prepared, which was not always the case. I suggest
selecting people for financial support based on their problem solving prior to the event.
Having presentations in the concourse did not work out well.
I personally felt like the festival somehow lacked a real punch. I feel like two things contributed to
this. The first is that we were sort of out of the way from the public, and the second is that I don't
think the public were generally interested in sitting through the whole sample circles. I liked the
idea of trying to team up with the MathAlive! exhibit, but I thought that the exhibit was only as
good as every science museum in every midsized city in the country (I.e. G-Wiz in Sarasota, FL,
MOSI in Tampa, FL). Exhibits at the Smithsonian should be world class, and this one fell short.
I wish I would have been able to experience Saturday's festival more. I voluneteered for the
games session, and it was not feasible for me to leave the concourse and visit the other sessions.
This was actually a huge dissapointment for me, as experiencing the other sessions was a large
reason I made the trip.
I missed all but one of the sessions and I would have liked to have seen more of them. I'm glad
they were video taped and I can view them on line. I liked the variety of activities and being able
to learn new things to take back to my classroom.
Felt that Saturday's Festival was successful overall; only suggestion would be to have more
people draw people into rooms not in main hall.
I thought the festival ran very smoothly. There were many good activities in the hallway with the
puzzles and games. I think that when such a diverse group of people are attending a workshop
of this nature they do expect to be entertained and therefore the longer activites that are mainly
lecture need to be removed from the program for this setting.
Saturday was great! Fun for everyone!
I enjoyed the time at the Smithsonian the most. I'm very excited about having a Julia Robinson
Mathematics Festival in our area.
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The festival was completely awesome--the only sad note for me (as someone who grew up in
DC) was to realize that there were very few (possibly no?) children and parents from the DC
public schools attending. (DC public schools are overwhelmingly African American and the few
black students attending appeared to be from charter schools there with their teachers.) I really
think we need to be more creative and resourceful in bringing math circles DIRECTLY to students
who need it most.
It was very nice to meet students who seemed to prefer meeting and working together on math
problems, rather than being "entertained" by the expensive MathAlive displays down the hall. (I
was disappointed by the rather shallow MathAlive display)
It was great to get ideas of math circle topics for myself. It was fun to interact with the student
participants of the festival, and it was also nice watching others interact with students and
learning from that.
Saturday's Festival for the public was a very rewarding experience. There were a variety of
attendees from families, to teachers interested in starting their own circle, to the Circle on the
Road participants (ranging in experience). I felt that this festival was instrumental in truly
capturing the essence of a circle and exploring different activities in an actual circle environment.
I think that this was done to an extent, but it may be very beneficial to provide activities (or
highlight present activities) as things parents and students can do at home. This seemed to be of
interest to many attendees.
It was invigorating to be around so many kids excited about math
It was great fun, I hope to participate again in the future!
Saturday's Festival was the best! I thoroughly enjoyed it. Getting to run activities in a completely
new environment, with new kids & parents, while collaborating with new colleagues, was really
enjoyable, and really motivating. Having the opportunity to attend other Circles, get ideas, and
see some very clever classroom management techniques was also quite inspiring. The puzzle
concourse was also a lot of fun.
I feel it needed more structure. Many participants including myself were not sure what they were
supposed to be doing throughout the day.
This was a blast, with so many people who attended and exceptional level of activities, this was
an event to be remembered. I am waiting for videos of sessions I could not attend to be posted.
I enjoyed the festival, but would have liked to have seen more sessions offered if at all possible.
I felt that the festival was a little chaotic. The concourse sessions, in particular, were difficult to
run with families going through at different times. It was difficult for people to catch sessions from
the beginning because students got delayed looking at the puzzles and origami. Perhaps we
could have done a better job having people sign up in advance for specific sessions so they know
where to go. Even having someone advise kids based on grade level on the spot might have
been done better.
The problem "To Park or not to Park" is a fantastic problem, but totally unsuited to the occasion.
It should never have been accepted. The origami and puzzle tables were full of engaged people
and deservedly so.
I liked the Festival as an idea of what to include as presentations and activities. But I think the
public who visited it was restricted, sellected, for the reason that they, the public, had to know
how to get to the Festival. I would prefer to see it happen in the open air, where even people
unaware of the event could stop and spend some time learning/doing math. The mall was
accross the street, and many paople were walking there enjoying the weather. If only we could
"catch" them and bring them to the Festival!
It showed me one more time that we need to make an extra effort to communicate our love of
mathematics and its usefullness.
I participated in the Math Wrangle activity and I am inspired to organized it this summer during
the math day of a science math camp at my institution. I was also glad to see many students and
parents attending the festival, which was great.
I liked the space and having the math games in the hall, especially the interactions with famiies
who happened to drop by not expecting a math event.
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I believe that putting the focus on a smaller, more limited, set of activities and options might help
channel the efforts better. In my opinion, there were too many games, puzzles, and circle
sessions.
I would have liked to participated more in the activity that I signed up to help with but overall the
Festival was a success.
Great. Wish, though that I could have seen more of the sessions.
Sunday's festival was unorganized and frustrating as well. The leaders of our group lectured the
audience. They tried to run a circle initially but soon realized that the problem was neither
conducive to the knowledge level of the audience nor did the participants have time to come to a
conclusion if they were capable. Our solution as written was unnecessarily complicated. Our
local circle group was eventually able to revise the question and solution so that it is workable in a
setting of middle school teachers; we added some lovely extensions as well. Because the
experience was so frustrating with several upset middle grades teachers, I was not inclined to
attend many other sessions. I did not want to be critical in a setting when people were putting
forth an effort to make the experience enjoyable and worth while. I think this survey is a good
way to convey some misgivings in a constructive manner.
More time was needed on Friday to meet in groups and plan for the festival. The agenda should
set aside at least an hour and a half for groups to meet, gather supplies and plan for the festival
on Saturday. A more central location would have been better I think but otherwise the space was
fine. I liked that there were 4 sessions and each group/team presented for only 2 of them. This
allowed presenters time to see other activities during the festival.
I would have done a banquet on Friday night before the whole day event. I was pretty tired
Saturday evening. I don't know about doing the repeat sessions in the morning and afternoon.
The sessions I worked with were not big in numbers to begin with. Though it is unrealistic to
know how many will show up, maybe some sessions could be "combined" so there are less
choices. The games and puzzles were a big draw. I also would have liked a longer session to
present the circle topic; 1 hour felt rushed.
The festival was the best part - it is a unique form of collaboration to see others do activities while
in fact you are doing them too. The materials are the golden nugget of these meetings.
I was particularly intrigued by the sessions on the parking problem, and on the island where
inhabitants don't know their own eye color. Both problems are intriguing mathematically.
The Festival had the highest attendance yet but I still would have liked to see additional student
and teacher participation.
I thought the festival went very well, and a lot of people enjoyed the puzzles, but I would have
liked to be able to bring out the mathematical content of the puzzles better. I'm not sure how, in
this context.
As noted above, it was a lot of fun and very valuable. A bit more advance information would have
been helpful, but overall it was great.
I was with Paul Zeitz and I wish I could have seen him do an actual circle so I wish we had had a
classroom. I thought the Festival itself went quite well.

Any comments about the future of this event?
 I would love to have one come to Buffalo
 This is such a useful and inspirational workshop. I'm definitely looking forward to participating
again next year!
 Needs to be significantly better organized, but great idea.
 Please schedule for full days and not half-days like Friday or Sunday, which make travel more
difficult.
 It becomes better each year.
 Modification of the format is essential.
 The teachers who attend should be qualified and interested. There should be a mechanism that
ensures that.
 It might be more effective to have the meetings in the areas where strong math circles are
already established. It will be much easier to bring students to the festival and to show to people
who are new to the math circles how it works "in action." There should be more emphasis on
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mathematics. Out of two non-festival days (Friday and Sunday), only one presentation (about the
number of steps in the algorithm for gcd) was related to mathematics. This is way too little.
I could have gained more if I knew in advance (a month or earlier) about the schedule. It would be
useful to let the people know at the registration when the full schedule will be available.
The presentations on Friday were too long. Maybe each teacher should get 15-20 minutes
explaining what activity they did, or a mini mock session.
More built-in time for networking, fewer panels, and more focused presentations by experts. I'd
love to hear someone like Josh Zucker explain how he chooses problems, how he prepares for a
circle session, etc.
I would like the festival to be in a very "ethnic" neighborhood, Hispanic or AfricanAmerican or real
blueCollar.... with deep involvement of "typical" local schools. Want to demonstrate that those
kids from other areas still can get a lot out of a festival, want to have good samples of working
Circles in diverse places (think SF and Oakland), and get many teachers/parents/... from those
laces to come, and commit to doing this (MCs) themselves. Not necessarily the immediate next
CoR, but one very soon.
Nice job and thank you for inviting me back! What a great group of educators to be able to mingle
with. I appreciate getting the opportunity and I look forward to using the resources from the
conference that the leaders share from the activities that I did not get to attend. It would be nice to
have shorter events, but more of them, so I could see more of them maybe?
It's crucially important for people who run math circles and related activities to be able to network
with people from other parts of the country, who have different experiences to share. I look
forward to seeing more of these events.
This event is very helpful for people involved with math circles, so it should continue. However, it
would be helpful to have a plan for everything earlier. It is also nice that it switches locations
every year because that allows a larger variety of people to come with ease.
I truly believe the math circle on the road event could be a wonderful experience. Unfortunately,
my experience was not as positive as I had hoped. With additional organization and more formal
communication among participants, I believe the event could be a great outreach program.
I think this is a huge opportunity to draw in others and provide an "immersion" experience for
those just getting started. I would love to see more pre-service and teachers involved from the
area.
I hope that this conference continues and grows; it's already a great event, and with more people
excited about circles it could become even better.
More Math please!
It might be a good idea to have a more rigorous process of selecting the presentations.
Although I don't have any specific suggestions, the math festival should be tweaked. Maybe
more advertising, or more local involvement with schools, etc, would get the attendance up.
I would make sure that people who volunteer to help run a session are allowed to go to the other
sessions.
Many people seem to have a lack of materials/problems/ideas for their students. Perhaps running
an hour-long live session of compiling materials, resources, and lesson plan summaries online
would help. This will likely be more productive than asking people to upload materials and lesson
plans onto the website post-workshop. Also, students seem to have good potential in contributing
to the event if they are prepared to give presentations and willing to share what they have
gathered from their math circle experiences.
I think the event needs to be tweeked some, but overall a great time.
I would love to have this event happen in Schenectady some time! (We are in Upstate NY, near
Albany.)
I was happy that it came to the east coast this time. I would find it difficult to attend on the west
coast.
Please continue with this great event!
I liked that it was on the east coast, and therefore for me easy to get to.
See previous comments on panel and presentation focus. I'd prefer much more interaction time,
much less listening. All the "presenting" wouldn't work at my Circle! :-)
In short, I would enjoy more interaction and more activities.
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I have only attended two of these events and have enjoyed both of them. I will admit that I
enjoyed the one this year because I knew more of what to expect.
Overall, I am very glad that I went to CoR. It was my first experience with the workshop and I
found it to be a refreshing and productive experience. I managed to put faces to the names I have
been hearing & reading about, which is great . I also got to hear how other people do things in
their math circles and came back home with ideas to try.
I had fantastic conversations - the best of any education conference I have yet attended.
Circle on the Road is a unique event. It is highly needed as a way, quite efficient, of popularizing
math circles in particuylar, and doing math in general. This event helps make the math circle
community stronger. I think, it has to be repeated on a regular basis.
I do hope you will continue! We have a lot of work in terms of reaching out to people to show how
math is everywhere and how useful it is.
Make sure that leaders of sessions allow all to participate.
it was so packed with activities that it might be best to start earlier on Friday.
This event was detrimental to middle school teacher confidence. We must be more vigilant.
I think this event is really essential to the continued growth of the Math Circle movement.
It would be very helpful for new and returning attendees if goals or objectives for the conference
(what you should/what we hope you get out of it) were laid out. Also, before any presentations on
Friday, if someone could walk everyone else through the agenda for that evening, as well as for
the conference in general. 3-day agendas should be distributed as well. Goals/objectives help
people create frameworks for the attendees and guide them in creating and meeting their own
expectations for the conference.
Please please please, create and post a contact spreadsheet of participants. Probably you need
to put on the registration form in the future a checkoff for people to allow their various contact
information to be shared on such a spreadsheet (separate checkoffs for email, phone, snailmail).
The spreadsheet should not just have names, but what was done in relation to circles.
I am extremely excited to see what the next Circle on the Road will bring.
It would be nice to have more opportunities to observe more real math circle sessions.
It will be hard to match the great local participation we had in DC but we should try. We should try
something in the upper midwest next - like the Dakotas or Idaho/Montana.
As I indicated earlier, I think these large Circle on the Road programs are very valuable to
everyone involved in math circles, and should be continued. It might also be worth considering a
sort of mini-workshop, sending one or two experienced organizers to work with local organizers
and sponsors.
Logistics: - Nametags - Schedule for everyone, maps of Festival location - Signs for the doors to
announce it's COR location - Have a "what you should know about Festival" website: - Students
who will attend - Schedule for the day - In your class you can expect… - 30ish students, close
the door if the room is full and encourage students to find a different location - Parents are
encouraged to be seen, not heard. They should sit in the back of the room. - Start the day with
introduction to Math Circles - 1 introduction to the festival - this is what tomorrow will look like - introduce all the session leaders - have them go to their corners - Then release everyone to go
work on their sessions - Have 1 person who is in charge of supplies for the festival - go to this
person to get a supply (this person coordinates getting the projectors, copies, etc) - Have 1
person in charge of the forms Other details for the workshop: - Starting sessions early is
disrespectful to attendees - No break - Make use of congressional representatives Setting the
Tone of the Community: - Avoid alienating community members, "problems with administrators"
- "Real Mathematician" Festival - NAMC representation - trifolds for people to find more
information about Math Circles when they go home, NAMC logo on the publicity and on the event
posters - Posters for the event to hang outside the building - Room signs with activities for the
day in that room - include grade levels - Assign someone to cleanup - Have cleanup instructions
for the rooms and for the activities. - Tape down electrical chords - need broad tape - More copies
of schedule - posted as posters around the event - Information sheet to location contact Location contact and emergency for day of contact - Information for day of our contact Banquet Do the math salute - Have table math problems to work on - focus on play
I'd love to participate in this even in the future.
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Anything that gets newcomers and veterans together to share experiences has to be worthwhile
in building skills and adding new ideas to presenting mathematics to students in a way that is
really mathematics, but is also fun for them.
Keep it up! I know it's a lot of work but it's a great way to get the message out to different people.
It also provides a variety of people a very solid way to connect, to share information and
strategies, and to build community. That's so important, especially for people who are new to
this.
Keep the center actual math circles for kids so be careful how often and how far you move from
that. Clearly something on teacher circles is good though because that is more highly leveraged
as is how to bring the principles to the classroom.

Comments on the Wrangle
 I loved this. The only problem was that the students did not get to answer three questions per
team. I would adjust the time to make this work so all students had a chance to speak.
 The wrangle was awesome. Paul ran it so beautifully and the decorum with which the student
participants behaved was excellent. I was also very pleased to see how well they did with solving,
presenting and even critiquing the solutions that were presented.
 Looking forward to incorporating this in to our math team activities as soon as we get the
pamphlet! Marta Eso (who also attended) and I are both coaches of our math team and think this
will work well.
 Very impressive. I saw the middle school wrangle. The problems were just right for the kids.
The kids were very impressive. A good exercise all around.
 It would have been nice to have the problems shown on a projector for the audience.
 I would definitely like to try these here in the Twin Cities. I am very interested in the idea but have
some concerns that it is more competition.
 Great idea. Want to see this implemented in my school and in my district. This takes math to a
new level.
 I really wanted to watch this one but wasn't able to. However, I saw many people walk into the
room for Wrangle take part in it, and I think that the competition presented in Wrangle is a very
good appeal for the older (upper middle school to high school) students attending the festival.
 I was very happy to have been able to see these competitions! I hope to bring these back to my
area in some form.
 This was excellent--I am still intimidated by the idea of doing one of these myself (but much less
so than before).
 I was very impressed.
 In a format of a debate two teams present and defend solutions to math problems. There are
many benefits, including developing presentation skills, critical listening and understanding skills,
forming and respectful presenting a rebuttal.
 Loved it -- students loved it too.
 This is a fun activity that could be better publicized and presented. Media could be invited (it's a
"contest," after all).
 I attended both wrangle sessions and liked them very much. Both ran smoothly and I was
impressed by the students and how well they responded to the wrangle. I think that the wrangle is
an excellent media to improve rigor, communication and problem solving skills in a structured way
that is fun for the kids. I would definitely try wrangles with my students, but I might have to modify
the format to fit my kids better at least in the beginning. I don't imagine my students yet doing
similar problems in an hour and I might have to assign the problems overnight, to avoid the timelimit in the preparation stage until I get them into it. Thanks for arranging the wrangles!
 I was part of the jury and really enjoyed it! The activity is very beneficial to students in my opinion.
Students did great, they were good in explaining the concepts they knew.
 Great! Can't think of anything to improve.
 Had never seen one, so it didn't have to be perfectly organized to be valuable.
 We need just a few more rules clarifications and we will have a truly exceptional activity for kids of
all ages. The skills required are truly what we we want for our students to develop. This couldn't
be better. We need to see a demonstration of a teacher's circle Math rumble as well.
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It was very interesting to watch a wrangle demonstration. I definitely plan to try to use this activity
in my future math circle sessions.
Watched. Fascinating. I learned a lot and admired the kids a lot. But, I am still not sure about
competition vs co-operation and for now, am squarely in the co-operation camp. But, I do get the
presentation skill need. But, that can be done in a co-operative circle discussion.

Comments on the Subdivision of Numbers
 I worked on both sessions of this . They were both participant led and were a lot of fun. In the
afternon session two students showed unique methodologies in solving for
 The activity (as presented) would have been better for older students.
 The students were give plenty of time to try and make observations by themselves, it was very
successful.
 Josh did an excellent job of guiding the students without giving away the answers.
 Lots of good opportunities for the kids to experiment and explore. This was a big success.
 (Session 1) Overall, good. Things I really liked: The idea was interesting and aimed at the right
age group. Group leaders seemed to have a good understanding of the lesson and appropriately
guided participants along without giving too much "help." Allowing the students to suggest
method or organization. Emphasis on trying smaller cases. I'd suggest emphasizing this more
when teaching it again. Some looked at smaller cases, did not immediately see a pattern, and
resumed writing the exhaustive list. For future consideration: In addition to emphasizing the "try
smaller cases" strategy, I'd suggest also emphasizing that they be consistent about their
organizational strategy. Generally, a good lesson to learn, and it can be extremely helpful when
looking at those smaller cases. It seems that, at first, a lot of students did not consider adding
more than 2 numbers. Some decided the answer was 11 and stopped working. It might help
students to share examples of some very different subdivisions of 10 after they've been working
on it for the the first few minutes. Or, ask students to share some of the subdivisions they found to
give them more ownership of their work and provide examples at the same time. Perhaps it's the
nature of the activity/exploration, but it seemed that students spent a lot of time working
individually. I'd love to try to find a way to inspire a bit more collaboration between pairs or
groups. Unfortunately, I don't have any specific suggestions that come to mind. Maybe support
the final answer by dividing up the work of writing out each subdivision, tallying, and summing
each group's work to get the same number they calculated more cleverly? I found the "Total /
First Number" table a bit difficult to understand when first drawn. This might be because, by that
time, the white board was quite full of writing, though. There are also a lot of interesting patterns
going on within the table. With more time, it might have also been fun to have kids asking
questions and exploring those patterns. A handful of students were determined to write the
exhaustive list, even after the whole group considered smaller cases all together. For future
sessions, it might be good to think about how we might still steer these students toward some
patterns, even if they are determined to write out the whole list.
 It was a great presentation, but for an older audience. On the one hand, I was impressed by the
clarity of the lesson, since I myself have taught Intro to Combinatorics at UCLA, and this class
was way better than any of mine. On the other hand, Mr. Zucker seemed not to pay much
attention to the audience. They clearly were not getting it. The idea that students should figure
things out on their own, proclaimed by the lecturer at the beginning of the class, is great when it
works. It obviously doesn't work when a half of the audience leaves in the middle of the lecture. I
think we should trim our ideas of what constitutes good teaching to the audience's response. In
the case of the students clearly out of their depth, more help from the lecturer would have
definitely helped. I would be very happy to see Mr. Zucker presenting his favorite chunks of Math
in front of us, at a faster pace of course, but giving a brilliant lecture aimed at talented high school
students and regular undergrads to the audience as young as fifth graders looks a bit off the
mark.
 Although I was listed as a member of this group, I actually spent all my time on "To Park or Not to
Park." I would like to use this presentation in 1-2 Math Circle sessions next year.
 Incredible! I will definitely use this in my Math Circle!
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I attended this Circle and found myself (surprisingly, I must admit) totally engaged. The presenter
(Josh?) was a real pro with the kids, taking his time, encouraging their explorations, and slowly
drawing them out. Plus, the problem had subtleties I hadn't imagined. This was a real eye-opener
for me about how to present a challenging problem to this age group and get them thinking about
mathematical concepts.
My son attended and really enjoyed it! Much to his surprise!
Great! Can't think of anything to improve.
I helped run this. I got a better idea of how to work with students in a circle and how to deal with
parents during this one.
One of my children attended and thought it was great. It's a good idea and one I'd like to use at
some point with my circle

Comments on To Park or not to Park
 Well done!
 The space was not a classroom setting, hence noisy. It also felt that the instructor was far from
the students the way it was set up. The math in the session was very good and explained with
absolute clarity.
 Attended. Very nice! Patiently explained and good, straightforward concept. A lot of potential to
applications at different levels, so good for many different types of math circles. I will use this for
my middle school groups right away playing with cars and on paper for my high school math team
next year.
 Disorganized and chaotic. The handout had significant typographical and some mathematical
errors. For the second session, one member of the group stood and lectured. Limited engaged of
apprentices as well as the audience.
 This topic made a large, clever leap to achieve its solution. I am not sure how to bridge "the
trick." To merely present the trick is not appropriate for student discovery.
 Our morning session wasn't attended, so no comments can be made there. I ran the afternoon
session mostly, and the only change I would like to have made is to have encouraged more
interaction. There were only about 5 people, and they were following what I was doing, but were
very apprehensive about trying things themselves.
 This activity must be more hands on and less lecture.
 I enjoyed talking with the organizers of this project.
 This was a great activity. It probably would have been better if it had been in a separate room,
rather that the concourse.
 This was a great activity, that could engage students. At the festival I think it was hard, since the
students present were clearly at very different levels. In a typical circle much more interaction can
be involved. Also, it would be interesting to see where the problems goes from here. What new
questions can be asked?
 Really enjoyed this activity.
 I enjoyed this session, but at the time I attended it did not run smoothly, probably because it was
in the hall and the students treated it as a stop and go activity. However, as a future topic for a
math teachers circle this is an idea I do plan to develop and use.
 Brilliant problem, but entirely inappropriate for the venue. This should never have got through the
selection process.
 The concept was not properly thought about and was a little difficult to understand and keep
students involved.
 The morning session had several people stop by, but they didn't stick around. We were able to
introduce the problem and do a few examples, but then they would leave for one reason or
another. There were a handful of people that stayed and our team would help when questions
came up. Gord did a great job introducing the problem in the morning. In the afternoon Trevor
presented. He leaned a little more towards lecture. We did have more people stick around for
the whole problem and we were able to get to the solution, though more quickly than I would do
for a typical circle meeting. The organizing team had great ideas. Having the session in the
concourse was a little noisy and I believe contributed to people not sticking around in the
morning.
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This session was offered in an open space, and it seemed to me that most students didn't stay
long enough to really understand the problem or its solution. External noise was also distracting.
Holding sessions in rooms would help with the noise. The overall setup seemed to encourage
dabbling, rather than getting involved to a deeper level with the problem. It might be useful to try
to encourage commiting to a session, and not entering one late
This activity really needed a classroom. The first step was to help students understand the
problem. After that, sustained think time was required to work on the problem. Being in the
concourse allowed people to walk up after the initial explanation and not to be engaged in the
solution of the problem. That location also made conversation about the solution process.

Comments on Taxicab Geometry
 Very interesting.
 Presenter did a good job of including all students, despite the presence of one little girl who tried
to dominate the conversation and who thought (incorrectly) that she knew all the answers.
 This was wonderful to watch. The kids really "got it". They learned a lot from working on
problems that offered variations on the theme of Euclidean Geometry.
 Leader was rude and condescending towards math circle audience as well as the apprentices.
 Ms. Radko is a rare combination of a person who knows Math deep enough and also is a great
presenter for kids of any age. I wasn't at her lecture at the conference, but I know what it is about
since we both work at LAMC. I like her taxicab geometry classes. They show how non-Euclidean
cities are: the shortest path between two points is rarely a straight line.
 Taxicab concepts are very interesting, but can perhaps be tweaked a little more to make it more
interesting to younger audience (4-6 graders). Also, since people walked in at difference times
during the festival, having brief handouts explaining the taxicab concepts so that participants
could jump into the main game activity might work better than a lecture that needs a while longer,
although the lecture approach does the subject more justice. Group members weren't able to help
out much for the lecture, but could be more hands-on if taxicab game was left to participants to do
in groups.
 There needs to be much more hands on activity for the participants. Lecture with students at this
age gets to be boring for them.
 Lovely session, opening eyes and minds of kids to other takes on geometry.
 This was a nice topic idea that I might try with my younger students in summer camp. I just
wished this presentation had more students during its demonstration and that the investigation
went a little further. I know Olga had more prepared but this is what the audience could handle in
the short amount of time they had. It was nice to keep all the notes on the presentation paper and
have them on the walls for the kids to look back at. I noticed that some did.
 This activity was way to much lecture for young children and not enough hands on activitiy.
Students lost interest quickly.
 I enjoyed the topic. This was a circle for students. There were few students in attendance for
both sessions. I had expected the students to work more together in groups rather than the
lecture with question and answer. This may have been a factor of the small number and varied
backgrounds. The time for the session was very short and we only got to the fact that a circle in
taxi-cab geometry is a square. Also, because I was preparing another topic, I was not involved
as much as I would have liked. I was surprised that the other "helpers" did not do any presenting
at the second session.
 This session was held in a room, but only three or four students attended each session, and
some left halfway through.
Comments on How to Gamble
 FUN!
 (Helped lead) Learned a lot! Enjoyed this very much and now must buy lots more dice to turn in to
non-transitive dice to play this with all of my groups. Very fun to explain to even the younger kids.
Kruskal count was especially compelling and easy to implement - just need to write pi out on a big
piece of paper - so cool. And cards are so alluring for all the kids but so difficult for them to
explain clearly, so fun to prod them in to betting the chips at different junctures of the questions
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until they fully understand. The plastic chips that Gabriella brought (just gave 5 to each kid) were
a huge hit! And the two-sided cards she taped together were fabulous. Her simple manipulatives
were well thought out and fun to use. I enjoyed working with her very much as well as Paul Zeitz.
His problem set was well rounded and had plenty in it to keep even our most loyal customers
busy for well over an hour and a half at a time.
Loved Efron's Dice. I will use that in my own classes (at the university).
I only saw parts of it but it was really good. Would love to have seen more so I can implement
with my students.
Lot's of fun activities. This seemed to be well suited to the concourse because there were many
small interactive activities going on at the same time.
We ended up working with small subgroups of students at different tables. The students were
very engaged and interested. The most popular activity was the non-transitive dice, but students
also liked the card 'tricks'. Students asked good questions that led from one activity to the other.
Did not attend, however, the materials were interesting, included probability laws and their
applications through games of chance.
very engaging
Again, I had some t rouble with this as it was in the hall and it was hard as there were different
groups doing different things. This session did not flow together as smoothly as I would have
liked.
I was the leader, so I had no time to see other things (judged Wrangle during my free periods).
Helped with it. Learned a lot about some new lesson ideas and in particular how to communicate
conditional probability in several different ways --- especially how to correctly think about it
without using an equation (formula.) As mentioned previously, I do wish we could have run an
actual class.

Comments on Puzzles (MIMPSY)
 Fun to explore and find out the math behind it.
 In the future, there should be a lecture or presentation in the beginning of the first session to
introduce the puzzles. Then, puzzles can be placed out for the public to walk over and play
around with them.
 The puzzle table was a terrififc way to meet and greet. Some participants stayed over 30 minutes
It was a positive interaction with parents and children. One parent thpught the Tangrams were
missing a piece and used his I Phone to prove us wrong.(NOT)
 This is also a good inbetween activity since it gives participants some times to focus, to bond, to
try and to enjoy each other, there is not much math discussion but that is the way it should be,
especially towards the later part of the day. As a puzzle runner myself I did not have any hints or
clues and cannot put most of them together, so I was unhelpful to the kids that tried and got
frustrated and left.
 Really enjoyed the cube puzzles, especially Conway cubes.
 Loved all of these. They were a huge draw. I think we needed more youngsters overseeing the
younger games at all times though - maybe highschool aged kids would be nice. And at the
puzzle stations too - just someone to keep everything all sorted. I don't have the patience to do
this and feel a little under-utilized babysitting a table of puzzles, though it was nice to sit and
fiddle with the 3d models for a while to unwind while chatting with Jonathan Li.
 I tried my hand at some of the Conway puzzles -- the 5x5 requires more time than I had.
 I would have liked one handout with a list of puzzles there, and sources.
 I loved the chocolates puzzle as a teacher, my 7-year-old liked it even more as a student.
 Although I had seen similar puzzles before, I particularly liked the geometric ones.
 The puzzles were a lot of fun. I would create signage with information as the age
appropriateness of the puzzles. Some quite young kids were trying instant insanity, and were
getting discouraged. The mathematics behinds the puzzles was engaging, and was useful to
help the kids solve the puzzles.
 Loved them they were fun!
 This was a great way to draw in people and engage them. I had a lot of fun interacting with
students and even parents. But it semes like many of the activities in the rooms had trouble
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getting enough students to participate... perhaps the puzzles and the games took away from the
other activities at times.
I really loved playing all of the puzzles, and talking with the kids and facilitators in this informal
setting. I got a lot of ideas for future Circles based on the puzzles, many of which were new to me
(or, in a few cases, a blast from the past).
Great math!
Always fun, a set of mechanical puzzles improving 2D and 3D imagination.
very engaging
These puzzles were GREAT!! No changes needed.
Inviting table. Keep it!
I spent most of my time at the Festival with this activity. I think, it was a real success. Many
people, both yound and old, stopped to play with the puzzles Stan Isaacs had prepared for them.
I saw many puzzled in the beginning and shining after solving a puzzle eyes! The math
explenetions of how to solve the harder of the puzzles was obviously inspirational for most of the
people who stopped by. I will try this activity with the students in my circle.
Wonderful.
I stayed at puzzles for younger kids table during lunch. There were tangrams, T-puzzle and some
other puzzle pieces for tiling. To improve the activity, I'd recommend: have printouts with the
pictures that could be created from with tangrams. have explanations for tile pieces/pictures that
could be created with them
Useful
I'm not sure how to get the most out of puzzles in this context. The Julia Robinson type of
presentation depends on students attacking the puzzles seriously, and getting them to read the
material and work on some of the mathematics behind the puzzles, but this wasn't the right
context for that. The math circles type of presentation depends on a small group working
together on the mathematics of solving the puzzles, and this wasn't the right place, either. On the
other hand, just working with puzzles and thinking about solving them has some intrinsic
advantages, I think, and that was done here. The geometric puzzles, meant for younger students,
were probably the most appropriate at the Smithsonian - just working with 3-D figures gets a
feeling for the geometry. The Soma Cubes and Conway Cubes were mostly just worked with, but
some of our team talked to some of the participants and perhaps got some of the mathematics
across. I'd be interested in finding out how much, though.
Great puzzles and a lot of fun - a good drop in activity.
Had seen or own a lot of them so no newness.

Comments on Robots, Algorithms and Flowcharts
 The students were really good in this presentation. The interaction was positive and parents
watched in awe.
 (Session 1) Things I liked: It seems that the students had a lot of fun participating. There was a lot
of getting up, movement, giggling. They were clearly engaged in what was going on. Starting with
the Robot was a great introduction, especially Task 2 of drawing a square. It forced more
descriptive verbal instructions: they couldn't say things like "this way" or "over there." When you
had the program that would run the sort, I LOVED that you had the students predict what was
going on based on the algorithm! It was a great reinforcement that there is no variation in an
algorithm. It's also great that you put the delay in the program running, so that discussion was
permitted and the results weren't simply presented. I also liked the paper version of Hanoi. This
makes it really easy to expand for the students who are getting it more quickly, and was an
excellent exit activity. For future consideration: The robot was a great introduction, but things got
quickly off-track when the kids started giving directions that were unrelated to the task with waterpouring. Moving directly to a flowchart after the introduction felt like a big jump. I would have
loved to have seen them write their own algorithm for something - exactly what was suggested for
homework. This way, a few can share with the group, and it reinforces this idea of WHAT exactly
an algorithm is. Then, from there, create a flowchart. The pairwise sorting was wonderfully
interactive, and also gave them a good idea of what an algorithm was - instructions they could
follow over and over. They seemed to figure that well! Unfortunately, introducing an alternate,

56 of 61

Circle on the Road Spring 2012, April 13-15, 2012 at George Washington University, Washington DC, USA










more complicated sorting algorithm ended up confusing them. It seemed to become a sorting
lesson, and the algorithm seemed to get lost. Parallel sort is better, but they didn't think so
because it was so difficult to understand. I would suggest having them again shuffle up and resort, showing that the algorithm will always get you to the right end result, even if the start is
different. I wasn't entirely clear on the goal or the rules of the Tower. I like that you had a
simplified version of the game available to students projected on the screen via a program.
However, that program was coded with the correct algorithm. When a student made a suggestion
that wasn't idea, their idea wasn't really validated or tried out. I would have loved to see the
students wrestle with the concepts a bit more and try to find it for themselves before seeing that
algorithm.
I enjoyed talking with the organizers of this project.
I wasn't there for all of this, but for the part I was there, it seemed that it would be more fun to
have it be more interactive.
I ran this one. The other Circle organizers I worked with--Luba, Derrick, Maria--did a great job.
We sure had fun. The morning session was a nice, focused group of about 10 kids--a model
Circle. The afternoon session, packed to the walls, was a real challenge (partly due to some
technical difficulties), but our ability to adapt and see it through was a high that I carried away with
me even as I left DC. We got so many nice comments from the kids and the parents.
I was also interested in this activity since I have been looking into conmputing science projects for
elementary students. I definitely will use this activity in my classes with children.
Seemed a little slow for 4th and 5th graders.
It would have been nice to add more activities for kids such as wrtiing their own algorithms. Also,
when Tower of Hanoi game was introduced, we should have mentioned the Tower of Hanoi
legend (monks sorting the rings), to engage the kids more.
Good, once it got going. The intro was very boring and the children were getting restless. And
the oddball comments that elementary school kids tend to throw out there were not really taken in
stride. If you're going to pitch it at that age level, you need to be able to handle the resulting
chaos. The "pretend robot" pouring the water into the glass was great and the kids really got into
that idea. The sorting was good although again a bit tedious. The colored pieces of paper and
the sorting game - that was great and you could have had more colors/types of paper available
for kids who wanted more challenges. And about the title: once you put "robots" into it then it got
a lot more interesting sounding. Without that, I probably wouldn't have been able to convince my
kids to go!

Comments on Logic Puzzles (story with hats, fruit…)
 Well prepared and organized; pre-conference communication was very active and helped me a
lot to understand the goals of activities; video instructions would have been better than
documents of rules of games
 Excellent for young children
 The teachers out in the hall did an awesome job --- the kids were mesmerized.
 Very nice and age-appropriate. It's a pity there were so very few kids at the second session.
 Cute, short and to the point. Perfect for such an event.
 I enjoyed talking with the organizers of this project.
 I observed the Logic Puzzles section and was thrilled with how excited the students were about
being actively involved. This was a great example about how effective a circle can be when the
students are an integral part - moving around, actively engaging.
 This seemed to be great fun. You need a special language around these problems to make it
meaningful for the kids.
 I attended this Circle and circulated among the smaller groups analyzing the puzzles. The
facilitators were obviously very experienced with this age group, showing great patience and
offering just the right doses of encouragement. Great topic, and cleverly executed. I plan to run
something like this with my Circle.
 THe kids seemed to be very animated and involved!
 Very nice session. I tried the idea with the hats in several classes: it works best in the groups
where the kids don't know each other, otherwise they get distracted.
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This inspired me to try this lesson with elementary students! I really like watching how the
leaders interacted with the young kids.
Great session, a lot of presentation ideas.
great! Nice ideas and puzzles.
I thought this was lovely. It showed me how to teach logic to really young kids. I may do a little
classroom helping in Kindergarten next year because of it.

Comments on Games (Ski Jumps, Nim, Kahla)
 I wish this could have been moved to a classroom to discuss the math behind it. I think more
people would have gotten involved.
 wrong place for the original plan -- but it worked well when adapted to the students who actually
came
 I played Ski Jumps with one young man for a chunk of the morning and we interacted very well.
We came up with several conjectures and several example strategies that gave winning
situations to Left or Right depending on the size of the slope. Not very many people had arrived
yet, so the 1 on 1 interaction was possible.
 Good idea. Would like to have seen more of the correlations to NIM or whatever the solutions
were. Students have a connection to Mancala so easy to make a transition. Are all these
activities related somehow? If so, that wasn't super clear. Maybe more upfront time on Friday
would have provided insights.
 I enjoyed thinking about and working on this project,which inspired me to really try to understand
Conway's point of view.
 See puzzle comment.
 I played Kahla with both students, parents and other Circle on the Road participants. This was a
great example of an activity that can be brought home. Once the rules are understood, concrete
questions about how to strategize may be helpful to share with parents.
 Very useful to take back to my teachers for their classroom use.
 Entertaining but also introducing algorithms and optimal ways to play games.
 I tried to help with these. The game rules were not entirely clear. I did like that the connection
between Kahla and NIM was made. I would have liked to see more connections like this made.
 I had a top notch conversation here, but the table did not look inviting to the general public.
Spending $100 on a set of nice looking boards would be money well spent.
 I would not recommend including Kalah in the "games table": participants were encouraged to
play impartial kalah, but no motivation was given for this. Everyone just wanted to play regular
kalah (which many people already knew), and since this was the most visible of the games, it
distracted people from other games that were more interesting mathematically. During the 1.5
hours I spent volunteering at the games table, I didn't play ski jumps with anyone. It might have
helped if a few good sample starting positions were provided. The most successful part of the
games table, I felt, were versions of Nim, some of which were easy enough to explain and others
challenging enough to mystify. I don't know how the "Math behind the games" class went, but I've
taught combinatorial game theory several times, and it seems inconceivable to me to cover all
these games in an hour. I would have spent the whole class just on Nim -- even that is hard to fit
into a single hour.
 Wonderful.
 These are great ice breakers in getting started with circles.
Comments on The Island of Eyes
 Fun to watch him manage such a large group of such young kids. They were enthralled. But an
hour at the end of the day is a long time to ask this age group to engage and they were getting
restless at the end and I felt like it should have been 40 minutes at the most. Maybe let the adults
ask questions after the kids leave after half an hour.
 This activity was great. I'm really looking forward to using it at my own Circle. Blake was a
master at running it. Things were flexible enough that we could easily adjust to the size and
interest level of the audience.
 nice to see how to actually run this activity
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Only saw a few minutes of it. Would like to have seen more. Would like to implement on my
student's level.
This was magical to watch--and fascinating to talk with Blake afterwards. I watched the second
session of this one and it was very interesting to hear how a simple modification they made
between the first run and second run made such a difference. (Using actual stickers on
foreheads rather than just giving out cards with the number of eye colors they supposedly "saw"
made it much more concrete.)
Can't wait to do this at my own circle!
I really enjoyed this session. It was in a separate room and was an easy session to observe. I
look forward to using this in my local circle.
I led this activity and I think it went pretty well. I have materials to upload with the details but here
are some important points: - Playing up the scene was important and helped involved the kids. Placing stickers on the kids foreheads to represent their eye-color was a crucial idea that worked
very well. - Kids made mistakes in logic. i would probably have allowed them to explain their
reasoning more than we did. - It worked well with the group of kids we had and I think it would
work well with up to about 20 kids. More than about 20-25 kids might have required changing the
sticker on forehead setup.
This was the second activity I took part as an observer in. I was filming the activity and was able
to see and hear everything that happend from very close range. The activity was chosen
extremely well: it was engaging, it was educatonal, it was a game and a lesson in logical
thinking. I saw the patrticipating kids enjoy the activity immensely. Very well done.
I found this to be a tad too complex for the target audience. In the session, the number of blueeyed people was gradually increased from 1 to 4, making the participants to guess the outcome
simply by observing the pattern, rather than by understanding the inductive argument.
Very nice session. I liked the idea of applying the colored dots to the foreheads.
What a unique activity of carefully tracing ideas and their consequences. There should be other
such scenarios that we can develop in this genre.
The session was held in a room, which lessened the distractions, but again, the "shopping"
nature of the setup led to students entering 15-20 minutes after the beginning, which is somewhat
disruptive.
Great session, a lot of presentation ideas.
Didn't watch. Know this one. It's cool but not new.

Comments on Knights and Liars
 Well done and really involved and engaged the kids who attended.
 good collection of problems
 The morning session were not as good, due to not enough kids showed up yet. In the future,
maybe start at 11am, make each session 45 minutes, or start with the concourse activities as the
kids arrive? The session itself was successful.
 students seemed too young for this
 Lots of fun. The kids were really into thinking about the logical reasoning behind these stories.
This is something I might use in my study groups for teachers.
 I loved the flags and leis - it made the labels very clear and tangible!
 I was an apprentice for this activity, and there were about 10-15 kids at each session, which was
a reasonable number. I think we rightly got the parents to sit in chairs by the walls so they
wouldn't interfere with their kids' thought process. Overall, the activity went well, and all of the
kids participated, which made it seem like they found it interesting. For this it was useful to have
the people helping be like actors to represent the different problems, because that kept it from
being just one person narrating everything.
 great to see kids solving logic puzzles by folks modeling them
 This was very fun to be part of--I really liked the brainstorming our team did to make this work
better. The importance of simply but carefully chosen props and staging became very clear.
 This was a lot of fun - especially the use of props, how involved the kids were, and the way the
leaders built up to the real challenges
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I noticed that we were more comfortable with the presentation the second time, perhaps it was
the older kids that came in, being more use to it and each other ourselves, and maybe a
combination of factors.
I think the organizer of this session was genuinely interested in making her session a success,
but her speech was extremely difficult to understand for the kids. I am a non-native English
speaker myself, so please do not take this the wrong way. I think speaking the kids' language is
extremely important in the success of math circles.
What a unique activity of carefully tracing ideas and their consequences. There should be other
such scenarios that we can develop in this genre.
That was my session :). To tell you the truth, I really liked how our group ran and presented this
session.
My son went and really enjoyed it
Didn't watch. Know this one. It's cool but not new.

Comments on Group Dance/Art
 well-done
 I loved the very simple, but somewhat complicated, challenge of asking students to notice
symmetries or Frieze patterns in the world around them, and then describe.
 That was super! As much as I liked it as a teacher, my 7-year-old liked it even more.
 Fun activity. I wonder if it would be possible to bring in more groups, perhaps if the students were
slightly older....
 This shows that no mathematical concepts and theories are beyond the scope of clever
mathematicians and caring teachers.
 This lesson is in need of some work. The ideas are good, some of the materials are really good,
but it needs to be more kid-friendly! I plan to adapt some of this lesson in the near future.
 I would have liked to see this be less lecture based and more interactive. The lesson was
presented to the instructors as being interactive but when it was actually taught the main
instructor presented it very lecture based which was inappropriate for such young students.
 I saw the setup and it looked really interesting, but didn't see the actual circle as it played out.
Comments on Origami
 The table was a fun magnet.
 very inspiring
 Very popular and hands-on, a good way to engage kids and parents without demanding too much
concentration, especially if they were in between sessions.
 This was busy all day long and they loved the moving parts.
 I saw some genuinely magnificent work that students were carrying around. Really a wonderful,
beautiful activity.
 I myself wasn't there, but my kid liked it a lot, is still playing around.
 Liked the idea. Would like to have a copy of the Pascal's Triangle on the website so I can use
with my students.
 Very interesting activity; has much potential in expanding on math explanations of origami, but
was made difficult because of busy table and amount of time needed to do modular origami. Most
participants were more focused on folding origami than learning about the math behind it.
 Excellent activity for something quick , interesting, and for each participant to be able to take
something home with them.
 Origami is another great example of an activity that can be brought home. Students always seem
to love this activity and I believe they like having a final product - a piece of art that they created.
Drawing connections between art and mathematics is very enlightening for them.
 Using unit origami to put wire-frames of solids. Introduces Platonic solids and improves
understanding of regular polygons. A truly fun activity.
 kids were really into it
 Top notch table... it looked inviting and people swarmed it all day. Keep it!
 Lots of children enjoyed this activity.
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Wonderful.
Origami was fairly popular with participants. At least one mathematician wished we included
math connections more explicitly. I actually brought this activity, and thought of it as an extra
activity that could basically run itself if we got busy. Someone did point out to me that the math
connections and challenges could at least have been placed on a poster or on some handouts.
It was great to have an origami stand; the location of it was not the best though: many kids were
stuck there instead of going into the circle sessions.
Great!
A very useful activity. However, places at front, probably distracted children from attending the
classes
Missed this but then I get this from Amanda at the Kaplan's.

Comments on Candy Conundrum
 Great acitivity. Fun and engaging.
 I enjoyed helping with the organizers with the Candy Sharing project.
 Love this game! Another great activity to bring home.
 The kids loved the game; my impression is that it wasn't at all clear for them, what it is all about,
what is the goal, and what questions could be researched.
 Is this the same as candy sharing? This has so many cool variations and ideas - especially when
you introduce the ideas of invariance and change the configurations from circles to shapes like a
figure eight and/or add colors to the candies.
 I love this game and hope to get a few to use with my students.
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1

General description

In recent years Geometric Measure Theory has found several areas of application beyond its original
niche. This suggests that this rather technical area (to some extent forgotten in the US) still holds
the key to many interesting questions. The goal of the workshop was twofold. On the one hand, the
intention was to initiate novice students into the field. On the other hand the aim was to present
several of the new applications of GMT. These rather different objectives were selected as the best
way to introduce and highlight the accomplishments of the field to an audience with a wide range
of mathematical backgrounds.
The workshop had five mini-courses, two series of lectures, one long lecture and a daily one hour TA
session. Speakers and TAs worked closely together from the initial preparation stages to present
a cohesive picture. DeLellis and Toro gave five introductory lectures each. The subject matter as
well as the order of presentation was determined by the needs to the other three more advanced
mini-courses taught by Luigi Ambrosio, Robert Hardt and Leon Simon.The other three speakers:
Bruce Kleiner, Thierry DePauw and Neshan Wickramasekera gave survey lectures on recent results
in metric analysis, geometric analysis and geometric measure theory. Applications to questions
concerning embeddings and their relation to issues arising in computer sciences were presented
by Kleiner. His lecture established a clear connection between geometric measure theory and
quantitative geometry (see MSRI Fall 2011 program).
A list of problems was compiled with input from each one of the speakers teaching a mini-course.
These problems were discussed during the TA sessions led by Matthew Badger and Emmanuelle
Spadaro. During the problem sessions students were divided in groups of 3-5 and given time to
discuss the problems assigned for the day. An effort was made to ensure that the groups were
heterogenous in terms of the student’s background. The idea was that besides the TA’s help the
more novice students could get help from their most advanced peers. Furthermore the problems
1
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assigned for a given day were matched as closely as possible to the subject matter of the lectures up
to then. At the end of each session the TAs went over the key points of each one of the problems of
the day. During the second half of the second week the TA sessions operated more like a working
seminar, in the sense that students were given a paper to read and discuss. The paper concerning
the minimality of Simon’s cone complemented well the lectures by Simon and Wickamasekera.

2

Scientific program
1. Luigi Ambrosio
• Title: Elements of Geometric Measure Theory in metric spaces
• Abstract: In this course I will present the basic facts of the theory of currents from a
relatively new viewpoint, suggested by De Giorgi and developed by me and Kirchheim
in 1999-2000. This viewpoint emphasizes the metric structure and provides new proofs
of the classical results by Federer and Fleming even in the Euclidean case, together
with new rectifiability results based either on slices or on projections. If time allows, I
will also cover Wenger’s proof of the isoperimetric inequality in spaces with good filling
properties.
2. Thierry DePauw
• Title: Integral Geometric Measure
• Abstract: The talks will introduce this measure in Euclidean space, as well as the
Cauchy-Crotfon formula and the Besicovitch-Federer-Mickle structure theorem.
3. Robert Hardt
• Title: Flat Chains
• Abstract: The flat norm (and flat distance) was defined by Whitney in 1957 to give a
notion of geometric closeness of chains. For example, a moving point mass coming to
rest converges in the flat norm distance (and also weak topology) but not in the mass
norm distance. For currents (i.e. real chains) the flat norm is dual to a ”flat norm”
on differential forms. Currents with finite mass and finite boundary mass in Euclidean
space may by a 1960 theorem by Federer-Fleming be approximated in flat norm by
polyhedral chains. For other coefficient groups or in other ambient spaces, one may,
as in Fleming,1965 define flat chains as a flat distance completion of more elementary
chains (such as polyhedral or Lipschitz chains). Throughout the years, flat chains have
proven to be an important vehicle for Geometric Measure Theory applications to the
study of variational, geometric, and topological properties of spaces. Briefly we will
follow this development of flat chains through some results in works by Whitney 1957,
Federer-Fleming 1960, Fleming 1966, Federer 1975, White 1999, Ambrosio-Kirchheim
2000, Wenger 2007, DePauw-Hardt 2010
Hopefully we can also say a few words about the parallel but sparser history of cochains.
2
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4. Bruce Kleiner
• Title: Geometric measure theory and bilipschitz embeddings of metric spaces
• Abstract: Given metric spaces X and Y , one may ask if there is a bilipschitz embedding
X → Y , and if so, one may try to find an embedding with minimal distortion, or at
least estimate the best bilipschitz constant. Such bilipschitz embedding problems arise in
various areas of mathematics, including geometric group theory, Banach space geometry,
and geometric analysis; in the last 10 years they have also attracted a lot of attention in
theoretical computer science. A special case of particular interest in computer science
is finding embeddings X → Y where the target space Y is the Banach space L1 . This
turns out to be closely tied to the structure of sets of finite perimeter in the domain X,
and this leads to new applications of GMT.
The lecture will survey some of the background, and then focus on the role of GMT in
embedding theory.

5. Leon Simon
• Title: The Allard Regularity Theorem
• Abstract: In the study of geometric and analytic problems which admit solutions with
singularities, “ regularity theorems” typically play a key role. Such theorems apply to
various classes of objects (typically special classes of submanifolds or functions) and,
roughly speaking, assert that if an object lies in a suitable class, and if that object is
“-close” to a smooth member of the same class, then the object is itself smooth (i.e.
has no singular points).
Such  regularity theorems were first proved in the context of area minimizing hypersurfaces by De Giorgi, and later for more general classes of submanifolds by others,
including Almgren and Allard.
The lectures will discuss the precise formulation and proof of Allard’s main  regularity
theorem, and will also give some indications about how the theorem applies to give
information about the nature of the set of singular points.

6. Neshan Wickamasekera
• Title: Regularity of Stable Minimal Hypersurfaces
• Abstract: The focus of these lectures will be on the question of regularity of minimal
hypersurfaces on a smooth Riemannian manifold. In its full generality—that is, assuming
only thatthe hypersurface is a critical point of the area functional—very little is known
concerning this question, and the lectures will start with a brief discussion of where
the main difficulties lie. They will then focus on recent developments in the theory
for stable minimal hypersurfaces, presenting what amounts to a complete theory giving
embeddedness of the hypersurface away from a small singular set under a geometric
structural condition. The lectures will conclude with a discussion of the situation in the
absence of this structural condition.
3
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7. Camillo DeLellis & Tatiana Toro
• Title: Geometric Measure Theory, the basics
• Abstract: The goal of this joint course is to present the basic notions in Geometric
Measure Theory which constitute the required background for the other courses. The
topics to be discussed include:
–
–
–
–
–
–
–

3

Radon measures, compactness and Riesz Representation Theorem
Hausdorff measures and densities
Lipschitz function and Radamacher’s Theorem
Area and Co-area formulas
Rectifiable sets
Metric valued BV functions
First variation formula, generalized mean curvature and stationary rectifiable varifolds.

Conclusion

The organizers impression is that the summer school was a success. Several students thanked us
for running such a program. They very much appreciated the coherence of the subjects presented.
From their point of view the TA session were especially helpful. Overall the students worked hard
and most of them got something out of it. As organizers our main challenge was to find a way to
handle the broad range of student’s backgrounds. Given the selection process for this program this
seems an unavoidable difficulty. It is therefore crucial that organizers be made aware of the extent
to which they may be dealing with a very uneven audience.

4
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Lecturers
First Name
Luigi
Camillo
Thierry
Robert
Bruce
Leon
Tatiana
Neshan

Last Name
Ambrosio
De Lellis
De Pauw
Hardt
Kleiner
Simon
Toro
Wickramasekera

Institution
Scuola Normale Superiore
Universität Zürich
Université de Paris VII (Denis Diderot)
Rice University
New York University, Courant Institute
Stanford University
University of Washington
University of Cambridge

Teaching Assistants
First Name
Matthew
Emanuele

Last Name
Badger
Spadaro
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Summer Graduate Workshop: Geometric Measure theory and Applications
July 11 ‐ 22, 2011
Schedule
WEEK ONE
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM
9:45 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Tatiana Toro

Camillo De Lellis

Tatiana Toro

Luigi Ambrosio

Tatiana Toro

Coffee Break

Coffee Break

Lecture:

Coffee Break

Coffee Break

10:15 AM
10:30 AM
10:45 AM
11:00 AM

Camillo De Lellis

11:15 AM

Lecture:

Lecture:

Lecture:

Lecture:

11:30 AM

Camillo De Lellis

Luigi Ambrosio

Luigi Ambrosio

Camillo De Lellis

Lunch

Lunch

11:45 AM
12:00 PM
12:15 PM
12:30 PM

Barbeque Lunch

12:45 PM
1:00 PM

and Hike
Lunch

Lunch

1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Tatiana Toro

Luigi Ambrosio

Bruce Kleiner

Camillo De Lellis

Tatiana Toro

Tea Break

Tea Break

Tea Break

TA Session

TA Session

TA Session

TA Session

TA Session

Monday

Tuesday

Thurdsay

Friday

2:45 PM
3:00 PM
3:15 PM

Tea Break

3:30 PM

Tea Break

3:45 PM
4:00 PM
4:15 PM
4:30 PM
4:45 PM

WEEK TWO
Wednesday

9:30 AM
9:45 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Robert Hardt

Robert Hardt

Robert Hardt

Robert Hardt

Robert Hardt

Coffee Break

Coffee Break

Coffee Break

Coffee Break

Coffee Break

10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

11:30 AM

Leon Simon

Leon Simon

Leon Simon

Leon Simon

Leon Simon

Lunch

Lunch

Lunch

Lunch

Lunch

Lecture:

11:45 AM
12:00 PM
12:15 PM
12:30 PM
12:45 PM
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Neshan

Thierry De Pauw

Neshan

Thierry De Pauw

2:45 PM

Wickramasekera

3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM
4:45 PM

Wickramasekera

Neshan
Wickramasekera

Tea Break

Tea Break

Tea Break

Tea Break

Tea Break

TA Session

TA Session

TA Session

TA Session

TA Session
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Attending Graduate Students
First Name
Seyed Ali
Ioannis
Giuseppe Maria
Alessandro
Marc
Youngpil
Susanna
Guy
Boris
Tingran
Francesco
Metin Alper
Jonas
Spencer
Emanuel
arash
Kyle
Eric
Stephen
Elena
Julio
Andrés
Pascal
Richard
Douglas
Ryan
Michael
Dominik
Hung
Jeffrey
Zhe
Huanhuan
Guanlin
Zhi

Last Name
Aleyasin
Angelopoulos
Capriani
Carlotto
Carnovale
Choi
Dann
David
Ettinger
Gao
Ghiraldin
Gur
Hirsch
Hughes
Indrei
karami
Kinneberg
Larson
Lewis
Maeder
Montero
Perico
Philipp
Robinson
Schultz
Scott
Sill
Tasnady
Tran
Truman
Xu
Yang
Zhang
Zhang

Current Institution
SUNY
University of Toronto
Università di Napoli ``Federico II''
Stanford University
University of British Columbia
Seoul National University
Louisiana State University
University of California
UC Berkeley
Duke University
Scuola Normale Superiore
Indiana University
Universität Zürich
University of Cambridge
University of Texas
Johns Hopkins University
University of California
Washington State University
University of Washington
Albert-Ludwigs-Universität Freiburg
University of Los Andes
Universidad de los Andes
Emory University
University of Washington
University of Illinois at Chicago
Rice University
University of California
Universität Zürich
UC Berkeley Math Faculty
University of California, San Diego
University of California
Emory University
University of Kansas
Rice University
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Graduate Student Statistics
Participants

34

Gender
Male
Female
Declined to state

91.18%
8.82%
0.00%

34
31
3
0

68.57%
20.00%
5.71%
0.00%
2.86%
0.00%
2.86%

35
24
7
2
0
1
0
1

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

30

94%

partially

2

6%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

15

47%

17

53%

not satisfactory

0

0%

no opinion

0

0%

satisfactory

Was there too much material presented; was the school too ambitious?
too much

3

9%

just right

25

78%

not enough

0

0%

no opinion

4

13%
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Was the problem session helpful?
yes

21

66%

Summer Graduate School: Geometric Measure Theory and Applications,
July 11-22, 2011 at MSRI, Berkeley,
CA 31%
partially
10

no

0

0%

no opinion

1

3%

Additional comment on the topic presentation and organization
Good general structure. Longer breaks between the lectures would be useful. They would be enough if
we stopped the lectures on time, but we didn't! Another problem was that I missed time where I coul

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

21

66%

10

31%

no

1

3%

yes

22

69%

partially

9

28%

no

1

3%

partially

Did the workshop increase your interest in the subject?
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Was the school worth your time and effort?
yes

31

97%

Summer Graduate School: Geometric Measure Theory and Applications,
July 11-22, 2011 at MSRI,
partially
1 Berkeley, CA
3%

no

Is it likely that you will work in the area of the workshop subject in the future?
yes
may be
no

0

0%

15

47%

17

53%

0

0%

How would you evaluate your interaction with other participants?
1 - not satisfactory

0

0%

2

0

0%

3

7

22%

4

14

44%

5 - above satisfactory

11

34%

not satisfactoryabove satisfactory

Additional comments on your personal assessment
A collective trip to a nice place (like the little hike on wednesday but longer) would be nice to
discuss more with the other participants.

The workshop came almost at the perfect time for me in term

MSRI Venue
Please rate the different categories
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...

Your overall experience
1 - not satisfactory

0

0%

Summer Graduate School: Geometric Measure Theory and Applications,
July 11-22, 2011 at MSRI,
2
0 Berkeley,
0% CA

3

1

3%

4

14

44%

5 - above satisfactory

17

53%

1 - not satisfactory

0

0%

2

0

0%

not satisfactoryabove satisfactory

The assistance provided by staff

3

0

0%

4

15

47%

5 - above satisfactory

17

53%

1 - not satisfactory

0

0%

2

0

0%

3

1

3%

4

11

34%

5 - above satisfactory

20

63%

not satisfactoryabove satisfactory

The physical surroundings

not satisfactoryabove satisfactory

Additional comments on the MSRI venue
I liked the Wednesday hike to lunch.

Accommodation and Food
Please rate the different categories
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The summer school accommodation
1 -not satisfactory

2

6%

Summer Graduate School: Geometric Measure Theory and Applications,
July 11-22, 2011 at0MSRI,0%
Berkeley, CA
2

3

8

25%

4

17

53%

5 -above satisfactory

5

16%

1 -not satisfactory

1

3%

2

0

0%

3

8

25%

4

15

47%

5 -above satisfactory

8

25%

1 -not satisfactory

1

3%

2

8

25%

3

8

25%

4

9

28%

5 -above satisfactory

6

19%

not satisfactoryabove satisfactory

The food at the dormitories

not satisfactoryabove satisfactory

The food provided at MSRI

not satisfactoryabove satisfactory

Did you prefer the lunch provided at MSRI in week one or week two
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week one

19

59%

week two

7

22%
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no opinion

Additional comments on accommodation and food
Though the food was not exceptional, it was certainly adequate.
poor service,
has a

6

19%

Week two food was poor, with

It was hard to find enough water to drink (exception: water fountains, but this water

...

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the overall
experience for future participants.
There should be a free afternoon per weekend. It would be great to organize one or two social
programs in the night.

Thanks for everything !

I thought that

the overall level of the material presented was higher than I expected based on "measure theory" being the only
thing listed as prerequisite material. I think I would have known what to expect better if there was some sort of
'recommended' prerequisite listed other than just that.
has been inspiring.
reimbursement and

Thank you very much for organizing the workshop. It

One should be able to choose between tranfer wire, cash and check for the
...

Number of daily responses
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Summer Graduate Workshop: Geometric Measure Theory and
Applications
June 11 to July 22, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 Good general structure.
 Longer breaks between the lectures would be useful. They would be enough if we stopped the
lectures on time, but we didn't! Another problem was that I missed time where I could reread
the lecture or work on the exercises. I suggest one free afternoon per week to relax our brains.
This would help a lot to concentrate.
 The problem session lacked direction at times.
 It would be good to have a free afternoon say on Wednesdays in order to review the material. It
would be helpful as well to keep the breaks, so that one can recharge the energy and focus and
review the previous lecture by the speaker who is going to talk in order to follow the lecture.
 It would have been helpful if speakers using slides would have made them available in advance.
 Lecturers should not use slides as primary tool for lecturing
 The teaching assistants were very helpful.
Additional comments on your personal assessment



A collective trip to a nice place (like the little hike on Wednesday but longer) would be nice to
discuss more with the other participants.
The workshop came almost at the perfect time for me in terms of my introduction to the area. I
hope to get a PhD with work in the area.

Additional comments on the venue


I liked the Wednesday hike to lunch.

Additional comments on accommodation and food
 Though the food was not exceptional, it was certainly adequate.
 Week two food was poor, with poor service,
 It was hard to find enough water to drink (exception: water fountains, but this water has a little
strange taste). In the second week we were not allowed to take more than one little bottle of
water. This was certainly not enough for me.
 The week-one catering guy was awesome.
 The week one caterer was vastly superior to the week two caterer. Food quality, variety, and
quantity all decreased substantially in the second week. The friendliness of service also
decreased.
Additional comments to improve the overall experience for future participants.



There should be a free afternoon per weekend. It would be great to organize one or two social
programs in the night.
Thanks for everything !

17 of 17

Summer Graduate Workshop:
Cluster Algebras and Cluster
Combinatorics
August 1, 2011 to August 12, 2011
MSRI, Berkeley, CA, USA

Organizers:
Gregg Musiker (University of Minnesota)
Lauren Williams (University of California, Berkeley)

1 of 18

Summer Graduate School: Cluster Algebras and Cluster Combinatorics, August 1-12, 2011 at MSRI, Berkeley, CA

Final Report for the MSRI Graduate Summer Workshop:
Cluster Algebras and Cluster Combinatorics
Gregg Musiker and Lauren Williams
The goal of this workshop was to introduce a diverse group of students to the topic of cluster
algebras. While the emphasis was on combinatorial aspects of this topic, connections to representation theory, hyperbolic geometry, and integrable systems were illustrated as well. The workshop
consisted of
1. Four mini-courses on the topics of 1) Total Positivity (Lauren Williams), 2) Cluster algebras
and Coxeter combinatorics (Nathan Reading), 3) Cluster algebras and tilting theory (Ralf
Schiffler), and 4) Cluster algebras from surfaces (Gregg Musiker). Each mini-course consisted
of five 90 minute lectures.
2. Problem sessions twice daily, where students worked in groups on exercises designed to
increase their understanding of the material from each course. Some of the exercises led
students to discuss examples with each other in an effort to digest the preceding lecture. Other
exercises provided students with the opportunity to see extensions of the lecture material and
resulted in conversations about current research in the field. Our two TA’s, Melody Chan
and Kelli Talaska, were instrumental in helping out with these problem sessions. While
such sessions were scheduled for an hour, the students were usually engaged enough that
questions arising from the lectures and exercise sessions continued through lunch or later into
the afternoon.
3. Software demos where a computational package on cluster algebras, in the open source
software SAGE, was exhibited for the students. This gave them resources for working through
some of the exercises, exposed students to more complicated examples, and spurred requests
or ideas for new features that they would like to see implemented in future versions of this
package. Some of the students even expressed interest in participating in future development
of the cluster algebra package.
4. Graduate student talks where seven of the more advanced students gave research talks
about their work. These were not originally part of the schedule, but were added at the request
of the students. By the beginning of the second week, the students were so enthusiastic about
the topic that they organized the schedule of students talks themselves (this included staying
at MSRI until 6 pm rather than 5 pm). These talks were quite successful, and we estimate
that about two-thirds of the students stayed for these afternoon research talks.
In addition to these activities, several of the students attended a conference on cluster algebras
and statistical physics at ICERM in the week immediately following the workshop. This gave the
students the opportunity to see cutting edge research in this field and learn about the connections
to integrable systems and related topics in representation theory. At the end of the two weeks,
Helene Barcelo also advertised the upcoming Fall 2012 MSRI semester on Cluster Algebras, and a
large number of students expressed interest in coming back as graduate students or as postdocs.

1
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Details on the lecture series
Lauren Williams: Total Positivity
This lecture series started with a gentle introduction to cluster algebras, followed by the theory of
total positivity for groups and for the Grassmannian. By introducing the notion of a positivity test
for n × n matrices and the structure of the set of all such positivity tests, the lecturer explained how
Fomin and Zelevinsky were led to discover cluster algebras. The fourth lecture gave an introduction
to tropical geometry and in particular tropical hypersurfaces. The fifth lecture explained recent
work of Kodama and Williams on soliton solutions to the KP equation, in which all of the previous
topics (tropical curves, cluster algebras, and total positivity) play an important role.
Nathan Reading: Cluster algebras and Coxeter combinatorics
These lectures focused on the deep connections between root systems and Coxeter groups on the
one-hand, and cluster algebras of finite type on the other. The first few lectures concentrated on the
relationship between Cartan matrices and the exchange matrices that encode the seed (i.e. defining
data) of a cluster algebra, and introduced students to algebraic transformations known as cluster
seed mutations. The cluster complexes, which encode the dynamics of these mutations, are realized
by polytopes known as generalized associahedra, and show up elsewhere in geometric combinatorics.
Further lectures described the relationship between positive roots and cluster variables, i.e. the
generators of the cluster algebras, which led to the comparison between the action of mutation
and the action of reflections coming from the associated Coxeter group. This course ended with a
description of work in progress of Reading and Speyer of a geometric and combinatorial tool known
as a Cambrian framework. For cluster algebras ammenable to the construction of such frameworks,
one can prove a number of structural conjectures, leading to results about cluster algebras of both
finite and affine types.
Ralf Schiffler: Cluster algebras and tilting theory
This lecture series started with the basics of representation theory of algebras, including projective and injective modules, exact sequences, and functors. As the course developed, students saw
further concepts such as path algebras, the Auslander-Reiten quiver of a hereditary algebra, the
derived category of bounded complexes, and tiliting modules. The course ended with an in-depth
introduction to the cluster category and the final lecture described cluster-tilting algebras. The
cluster category is an orbit category which is constructed as a quotient of the derived category. It
was constructed so that for a quiver of Dynkin type, the indecomposable modules of the cluster
category correspond to the cluster variables in the associated cluster algebra. By introducing the
students to cluster-tilting algebras, the students got to see a glimpse of more recent theory as well,
which provides such categorifications for not necessarily acyclic quivers.
Gregg Musiker: Cluster algebras from surfaces
In these lectures, the family of cluster algebras that arise from surfaces were introduced. This
is a family of cluster algebras that are quite concrete, thus providing a nice set of examples to
help students become more familiar with this topic. The generators of such cluster algebras correspond to isotopy classes of arcs on a marked surface, and unlike some of the examples from
earlier courses, many such cluster algebras have an infinite number of generators. After describing
combinatorial aspects of such algebras, including an explicit positive formula for cluster variables
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(due to Musiker-Schiffler-Williams), the later lectures introduced the students to related material
in hyperbolic geometry and Teichmüller theory. The course finished by illustrating the relationship
between cluster mutations of such cluster algebras and the corresponding geometric quantities,
such as lambda lengths, shear coordinates, and cross-ratios. In conclusion, the students learned
how hyperbolic geometry could be used to prove algebraic and combinatorial results about such
cluster algebras, and also how algebra and combinatorics can provide another viewpoint towards
understanding Teichmüller spaces.
Conclusion
We were extremely pleased with the outcome of the MSRI summer school on cluster algebras,
and think that it was a very rewarding experience for the students. We observed that from the
beginning of the program, the students were fully engaged in the activities of the summer school.
There were usually a dozen or more questions from students during each lecture, and after the
lecture, each lecturer usually spent more than half an hour answering additional questions. In
addition, the TA’s got a lot of questions: one student told Melody that they were glad to have the
TA’s available so that they wouldn’t have to worry about “asking stupid questions” in front of the
lecturers or other students.
Overall it seems that the lectures were quite accessible to students. One of them (Alyssa Leone)
told Kelli that she had been to another program designed for students in Park City, but found the
lectures there to be out of reach – in contrast, she said that she really enjoyed her two weeks at
MSRI and learned a lot.
One student (Kevin Carde) spent the weekend in the middle of the workshop visiting the Canda
USA high school math camp. He was so inspired by the MSRI lectures that he actually spent his
time there teaching the high school students about cluster algebras!
In addition, multiple students asked us about open problems related to the topic of the workshop,
and several students (Suho Oh and Jihui Huang) actually started working on a research project
related to cluster algebras and the KP equation.
By the end of the program, the students were excited to present their own research, and many
of them asked questions about how they could participate in the MSRI semester-long program on
cluster algebras in Fall 2012. Overall, it seems that this summer school provided an effective and
inspiring introduction to the subject of cluster algebras.
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Lecturers
First Name
Nathan
Ralf
Lauren
Gregg

Last Name
Reading
Schiffler
Williams
Musiker

Institution
North Carolina State University
University of Connecticut
University of California, Berkeley
University of Minnesota

Teaching Assistants
First Name
Melody
Kelli

Chan
Talaska

Last Name
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Summer Graduate Workshop: Cluster Algebras and Cluster Combinatorics
August 1 - 12, 2011
Schedule

WEEK ONE
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Lauren Williams

Lauren Williams

Lauren Williams

Lauren Williams

Lauren Williams

11:00 AM

Coffee Break

Coffee Break

Coffee Break

Coffee Break

Coffee Break

11:30 AM

Problem

Problem

Problem

Problem

12:00 PM

Session

Session

Session

Session

Lunch

Lunch

10:30 AM

12:30 PM
1:00 PM

BBQ Lunch
Lunch

Lunch

1:30 PM
2:00 PM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Nathan Reading

Nathan Reading

Nathan Reading

Nathan Reading

Nathan Reading

3:30 PM

Tea Break

Tea Break

Tea Break

Tea Break

Tea Break

4:00 PM

SAGE (Computer)

Problem

Problem

Problem

Problem

4:30 PM

DEMO

Session

Session

Session

Session

3:00 PM

5:00 PM

Computer

5:30 PM

Office Hours

WEEK TWO
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Ralf Schiffler

Ralf Schiffler

Ralf Schiffler

Ralf Schiffler

Ralf Schiffler

11:00 AM

Coffee Break

Coffee Break

Coffee Break

Coffee Break

Coffee Break

11:30 AM

SAGE (Computer)

Problem

Problem

Problem

Problem

12:00 PM

DEMO

Session

Session

Session

Session

Lunch

Lunch

Lunch

Lunch

Lunch

2:00 PM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Gregg Musiker

Gregg Musiker

Gregg Musiker

Gregg Musiker

Gregg Musiker

3:30 PM

Tea Break

Tea Break

Tea Break

Tea Break

Tea Break

4:00 PM

Problem

Problem

Problem

Problem

Future

4:30 PM

Session

Session

Session

Session

Topics

10:30 AM

12:30 PM
1:00 PM
1:30 PM

3:00 PM
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Attending Graduate Students
First Name
Emily
Gaetan
Ana
Ilke
Kevin
Samuel
Alexander
Lucas
Kevin
Guillaume
Idan
Xiao
Michael
Max
Rafael
Emily
Brad
Jen-Chieh
Jihui
Adam
Justin
Jennifer
Ian
Alyssa
Jianrong
Nan
Olya
Thomas

Last Name
Barnard
Borot
Botero
Canakci
Carde
Clearman
Collins
David-Roesler
Dilks
Dreyer
Eisner
Feng
Garcia
Glick
Gonzalez De Leon
Gunawan
Hannigan-Daley
Hsiao
Huang
Kalman
Keller
Koonz
Le
Leone
Li
Li
Mandelshtam
McConville

Ricardo
Cris
Suho
Christopher
dylan
Dido
Ibrahim
Dominic
Ashley

Montanez
Negron
Oh
ONeill
rupel
Salazar-Torres
Saleh
Searles
Shimabuku

Current Institution
North Carolina State University
Commissariat à l'Énergie Atomique (CEA)
University of Los Andes
University of Connecticut
University of Michigan
Lehigh University
Georgia Southern University
University of Connecticut
University of Minnesota Twin Cities
University of Southern California
University of Haifa
Michigan State University
San Francisco State University
University of Michigan
University of Miami
University of Minnesota Twin Cities
University of Toronto
Purdue University
Ohio State University
University of California
University of Colorado
University of Massachusetts, Amherst
Northwestern University
University of Oklahoma
Indiana University--Purdue University
Massachusetts Institute of Technology
UC Berkeley Math Faculty
University of Minnesota Twin Cities
Centro de Investigacion y
de Estudios Avanzados del IPN
University of Washington
Massachusetts Institute of Technology
Duke University
University of Oregon
San Francisco State University
Kansas State University
University of Illinois at Urbana-Champaign
San Francisco State University
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Attending Graduate Students
First Name
Alexander
James
Salvatore
Pun Wai
Tim
Daniel
Taedong

Last Name
Soibelman
Stark
Stella
Tong
Twelbeck
Wright
Yun

Current Institution
University of North Carolina
University of Washington
Northeastern University
University of San Diego
Tulane University
University of North Carolina
Massachusetts Institute of Technology
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Graduate Student Statistics
Participants

45

Gender
Male
Female
Declined to state

77.78%
20.00%
2.22%

45
35
9
1

56.52%
21.74%
10.87%
0.00%
2.17%
0.00%
8.70%

46
26
10
5
0
1
0
4

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

38

90%

partially

3

7%

no

1

2%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

30

71%

11

26%

not satisfactory

1

2%

no opinion

0

0%

satisfactory

Was there too much material presented; was the school too ambitious?
too much

10

24%

just right

30

71%

not enough

2

5%

no opinion

0

0%
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Was the problem session helpful?
yes

32

76%

Summer Graduate School: Cluster Algebras and Cluster Combinatorics,
August 1-12, 2011 at MSRI, Berkeley,
CA 19%
partially
8

no

1

2%

no opinion

1

2%

Additional comment on the topic presentation and organization
N. Reading's lectures went a little too fast. Greg Musiker was indecipherable. Lauren Williams was perfect.
of topics, yet all very accessible to those without a background.

It was diff

Wide variety

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

37

88%

partially

5

12%

no

0

0%

yes

39

93%

partially

3

7%

no

0

0%

Did the workshop increase your interest in the subject?

12 of 18

Was the school worth your time and effort?
yes

41

98%

Summer Graduate School: Cluster Algebras and Cluster Combinatorics,
August 1-12, 2011 at MSRI,
CA
partially
0 Berkeley, 0%

no

Is it likely that you will work in the area of the workshop subject in the future?
yes
may be
no

1

2%

23

55%

17

40%

2

5%

How would you evaluate your interaction with other participants?
1 - not satisfactory

0

0%

2

0

0%

3

6

14%

4

20

48%

5 - above satisfactory

16

38%

not satisfactoryabove satisfactory

Additional comments on your personal assessment
I think this was the most positive math experience I have ever had. I
am going to return to my school with much more confidence in my abilities and enthusiasm for my work than I left with. Thank
you

...

MSRI Venue
Please rate the different categories

13 of 18

Your overall experience
1 - not satisfactory

0

0%

Summer Graduate School: Cluster Algebras and Cluster Combinatorics,
2 August 1-12, 2011 at MSRI,
0 Berkeley,
0% CA

3

1

2%

4

12

29%

5 - above satisfactory

29

69%

1 - not satisfactory

0

0%

2

0

0%

3

1

2%

4

6

14%

35

83%

1 - not satisfactory

0

0%

2

1

2%

3

3

7%

4

6

14%

32

76%

not satisfactoryabove satisfactory

The assistance provided by staff

5 - above satisfactory

not satisfactoryabove satisfactory

The physical surroundings

5 - above satisfactory

not satisfactoryabove satisfactory

Additional comments on the MSRI venue
Nice place.
Parking was difficult to find in the MsRI lot. It would be helpful if the permit could work for
at least a part of the lot below the MSRI lot.
si

Chris Marshall was very helpful with every

...

Accommodation and Food
Please rate the different categories
14 of 18

The summer school accommodation
1 -not satisfactory

0

0%

Summer Graduate School: Cluster Algebras and Cluster Combinatorics,
August 1-12, 2011 at3 MSRI,
Berkeley, CA
2
7%

3

15

36%

4

14

33%

5 -above satisfactory

10

24%

1 -not satisfactory

5

12%

2

4

10%

3

19

45%

4

12

29%

5 -above satisfactory

2

5%

1 -not satisfactory

4

10%

2

3

7%

3

14

33%

4

15

36%

6

14%

not satisfactoryabove satisfactory

The food at the dormitories

not satisfactoryabove satisfactory

The food provided at MSRI

5 -above satisfactory

not satisfactoryabove satisfactory

Did you prefer the lunch provided at MSRI in week one or week two

15 of 18

week one

24

57%

week two

12

29%
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no opinion

6

14%

Additional comments on accommodation and food
Lunch is terrible. Week one is less evil. People should be made aware of Crossroads as an option.
The food provided during the second week was ABSOLUTELY unacceptable. The vegans and vegetarians
w

...

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the overall
experience for future participants.
I think the structure of the workshop could have been more interactive. Lectures could have
been more interactive as well. By the end of the second week, I think a lot students were a little burnt out, and I
think it may be been due to the exact schedule everyday. I think group-work during lecture would have been a
nice touch. The problem sessions allowed for group work, but it would have been nice to change the process of
the lectures. The problems provided could have been broken up into segments ranging from easy to difficult.
There could have been "stations" where people could grou

...

Number of daily responses
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Summer Graduate Workshop: Cluster Algebras and Cluster
Combinatorics
August 1, 2011 to August 12, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 N. Reading's lectures went a little too fast.
 Greg Musiker was indecipherable. Lauren Williams was perfect.
 Wide variety of topics, yet all very accessible to those without a background.
 The courses were in general well-organized and fully understandable for people exterior to the
field. I was happy with most of the lectures. The only minus from my point of view was that
Gregg Musiker went too fast in his presentation. His method was to use many examples (drawn
on the blackboard) in order to shape the general definitions and statements, whereas I find
things clearer when one goes from abstract concepts, whose limits, motivations, and
applications, are explained afterwards through well-chosen examples. The second week, the
organization of short participants talks (on a voluntary basis) helped to have a better view on
the topic, and to see once more in practice what was presented during the courses.
 The organizers had the nice idea to let the students who were interested give a short
presentation about their current research.
 As someone with no prior exposure to the topic, I thought each of the speakers did an excellent
job organizing their lectures. There was a lot of information, but especially with the problem
sessions I was able to really feel like I was learning and injesting the information. Melody and
Kelly were very helpful, as well.
 Two lectures per day with accompanying problem sessions was perfect.
 Thank you for wonderful lectures!
Additional comments on your personal assessment



This was a great experience all around as far as meeting and interacting with the other
participants. I appreciate that the conference was organized in such a way as to promote that
aspect of it.
I loved it. Worth every second of my time.

Additional comments on the venue





Nice place.
Parking was difficult to find in the MSRI lot. It would be helpful if the permit could work for at least
a part of the lot below the MSRI lot.
The location is gorgeous, to say the least. The hike/barbecue lunch was also a cool way to
experience the surroundings.
Nice place.

Additional comments on accommodation and food
 Lunch is terrible. Week one is less evil.
 People should be made aware of Crossroads as an option. The food provided during the second
week was ABSOLUTELY unacceptable. The vegans and vegetarians were left with only salad to
eat on one occasion.
 The food choices in the dormitories was somewhat low, but the food at MSRI was great.
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The barbecue was great, but I did not like how the lettuce and tomatoes for the burgers were
laid out on the table without any serving utensils. This led to people touching the lettuce and
tomatoes with their bare hands in order to put it on their burgers. I felt really uncomfortable
about getting lettuce and tomatoes from that pile.
Week one food was much better--healthier and tastier.
I didn't stay in the dorm, so I can't comment on the dorm or the dorm food. Lunch provided at
MSRI was mediocre both weeks.
It took us almost a week to learn that we had access to a better cafeteria on campus
(Crossroads). It would be good for this to be mentioned in future information packets. Also, the
caterers the second week did a very poor job with the vegetarian and vegan options. I felt like
they were only giving us side dishes and no main course. I especially felt like this on Wednesday
when the only vegan option was salad. I think it should be made clear to the caterers that if one
food is treated as a side for some people, it shouldn't count as a main course for others. They
seemed to be improving a little on the fourth day, but by this time all of the vegetarians had
started bringing their own food because we were tired of being hungry. Also, the caterers the
first week had fruit and juices, and the caterers the second week did not provide any fruit or any
drink other than water. I also liked how the caterers the first week posted a small menu for the
week. The caterer the second week did not know in advance what would be served.
I have very plain tastes, so I never ate the food at MSRI (and thus answered neutrally). The
dorm cafeteria had basic staples most of the time (e.g. plain bread or bagels), but it was a big
problem for me when they ran out.
I did not try to eat at the dining hall on the weekend, but I was told by another participant that
the meal cards didn't work for lunch. If that is the case - which is absolutely fine - I think it
would be good to state that explicitly in the SGW participant info letter. It did say "Breakfast
and dinner will be available at the Foothill Dining Facility," but I assumed that was referring to
weekdays and that we would be able to use the meal card for lunch on Saturday and Sunday if
we wished.
The food provided at MSRI in week one was very good and deserves a better rating. The
provided rating is for both weeks combined.
Would have been nice to know from the start that there were multiple dining halls on campus,
since Foothill had a limited summer menu, and the one across campus did not.
At times the second caterer did not adequately provide vegan options.
Ignore my rating of accommodations and dorms. I stayed at the Hotel Durant.

Additional comments to improve the overall experience for future participants.
 "I think the structure of the workshop could have been more interactive. Lectures could have
been more interactive as well. By the end of the second week, I think a lot students were a little
burnt out, and I think it may be been due to the exact schedule everyday.
 I think group-work during lecture would have been a nice touch. The problem sessions allowed
for group work, but it would have been nice to change the process of the lectures. The problems
provided could have been broken up into segments ranging from easy to difficult. There could
have been ""stations"" where people could group up within the different stations to go over
problems at their respective level of understanding.
 Overall, a little more structure and activities to make the 2-week long process fresh and new."
 It was a wonderful experience through and through. I couldn't have thought of a better way to
spend two weeks.
 It was great!
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Organizers:
Daniel Erman (Stanford University)
Irena Swanson* (Reed College)
Amelia Taylor (Colorado College)
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FINAL REPORT
MSRI GRADUATE STUDENT WORKSHOP, JUNE 2011: NEW
DIRECTIONS IN COMMUTATIVE ALGEBRA
ORGANIZERS: DANIEL ERMAN (UNIVERSITY OF MICHIGAN), IRENA SWANSON (REED
COLLEGE), AMELIA TAYLOR (COLORADO COLLEGE)

The primary goal of this workshop was to introduce a diverse group of students to new
areas of research in commutative algebra, primarily: Boij–Söderberg theory and algebraic
statistics. A related goal was to teach/review the relevant background material, including
the basics of homological algebra, (binomial) primary decomposition, and computational
theory and tools. To accomplish these goals, we provided:
(1) A lecture series (of seven lectures) by Daniel Erman on Boij–Söderberg theory.
(2) A lecture series (of seven lectures) by Amelia Taylor on algebraic statistics.
(3) A lecture series (of seven lectures) by Irena Swanson on the background on
homological algebra, binomial ideals, computability theory, integral closure, and
exactness of complexes.
(4) Macaulay 2 tutorials: from installation and basic commands, to advanced programming and package writing, led by Amelia Taylor.
(5) Exercises during the first three days to reinforce the material. We provided
many exercises, and the students self-selected to work on their area of interest and
ability. The lecturers and the TAs were available to help and guide.
(6) Group projects: We designed group projects related to the lecture series. After
a few days, students ranked their top three choices and spread throughout 11
groups. These groups worked from the first Wednesday evening through the final
Thursday night, with group presentations delivered on the final Friday and group
write-ups posted on the Wiki page.
(7) An active wiki page:
wiki.macaulay2.com/Macaulay2/index.php?title=SGW2011 - Main Page.
(8) Evening exercise and project sessions: in the dorms, each Tuesday and
Thursday night, with the lecturers and TAs on hand.
(9) TAs: Christine Berkesch and Thomas Kahle were extremely competent and helpful with exercises, group work, with computer help, and they each gave a lecture
complementing the main lectures.
(10) Guest lecturers: David Eisenbud of University of California at Berkeley talked
about the geometry behind certain resolutions (complementing Erman’s lectures),
and Ezra Miller of Duke University talked about primary decomposition for commutative monoids, connecting to binomial ideals (complementing Taylor’s lectures).
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Students in the program
The students had very diverse backgrounds. Some had published papers in commutative
algebra and had been engaged in research on free resolutions; others had worked on
algebraic statistics problems from the statistics point of view; several had little prior
commutative algebra experience.
The diverse backgrounds of the students was both a strong point and a weak point:
some group projects benefitted tremendously from the varied inputs, while other groups
and students struggled with the presented material. In retrospect, it would have been
helpful for the lecturers to know the backgrounds better. For instance, we could have
asked the students to fill out a short statement about their background and goals, prior
to the workshop.
Some lectures might have been too simple for some students, but many of those same
students compensated by taking leadership roles in their groups, explaining the material
to students with less experience, and pushing their projects farther.
Evaluation of the components of the program
The lecturers and the TAs were very engaged in having students learn. Thus, the
lectures were aimed at a broad audience, and the lecturers and TAs were regularly available
to offer more direct help via exercise session, designated group work times at MSRI and
at the dorms, and Macaulay 2 sessions.
The group presentations on the final day displayed the great progress that the students
made during the workshop in understanding and synthesizing the material. One or two
of the groups may have even produced publishable results.
Detailed description of lectures:
Daniel Erman:
The seven lectures introduced the recently proposed and developed Boij–Söderberg
theory, which describes the numerics of graded free resolutions. This theory solved some
fairly long-standing conjectures and is offering a new perspective on the structure of free
resolutions. Erman made the theory accessible, and emphasized how different and fresh
this approach is. The last talk focused on open problems and what we still do not know
about Boij–Söderberg theory.
Amelia Taylor:
The seven lectures discussed the primary decomposition of ideals derived from conditional independence statements in statistics. Roughly, this is an algebraic approach to
understanding certain statistical models. This investigation led to connections with determinants, various statistics axioms and their ideal-theoretic interpretations, graphical
models, combinatorial descriptions of primary decompositions, Markov bases, and the
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many different ways of thinking about binomial ideals (including Gröbner bases, toric
ideals, and related topics).
Irena Swanson:
Several lectures provided background for the two main lecturers. As background for
Erman’s lectures, several lectures discussed the basics of homological algebra, Hilbert’s
Syzygy Theorem (for graded modules), and the Buchsbaum–Eisenbud’s criterion for exactness. As background for Taylor’s lectures, a couple of lectures focused on the structure
of binomial ideals and their primary decomposition. In addition, some lectures provided
background on computability, which was relevant to all projects. This included a discussion of Gröbner bases and what they accomplish, practical computations for resolutions,
and the theory and computabilty of integral closure.
Ezra Miller:
Miller presented the theory of commutative monoids and congruences on them. Due to
a parallel between such monoids and binomial ideals in commutative rings, this theory is
related to the theory of primary decomposition of binomial ideals, and thus this lecture
meshed well with Taylor’s and Swanson’s lectures. Miller presented his joint work with
Thomas Kahle, showing that some corrections are needed in the standard notions of
congruences on monoids, and giving a new notion of mesoprimary decompositions.
David Eisenbud:
Eisenbud discussed a recent joint result with Bernd Ulrich involving the nodes of plane
curves. In particular, he showed that a set of points Γ ⊆ P2 can be realized as the
nodes of a plane curve only if the regularity of Γ satisfies a certain bound. The proof
involved minimal free resolutions, and thus provided a geometric counterpoint to Erman
and Swanson lectures on free resolutions.
Christine Berkesch:
Berkesch presented the local version of Boij–Söderberg theory. In this case, there is
no notion of grading, but the a minimal resolutions still exist, and one simply studies
the total Betti numbers. She presented her joint work with Erman, Kummini and Sam,
showing the structure of the cone of the local Betti tables. This talk nicely complemented
Erman’s lectures.
Thomas Kahle:
Kahle’s background is in algebraic statistics from the statistical point of view, and he is
an expert in efficient calculations about binomial ideals. He presented hypothesis testing
in statistics. This led him to a discussion of statistical topics like Fischer’s exact test,
Markov bases (for hierarchicahl models), the Metropolis–Hastings algorithm, as well as
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the corresponding commutative algebra topics, such as some results of Diaconis–Sturmfels
and Sullivant. Thomas’s talk nicely complemented Taylor’s lectures.
Project summaries:
Before the start of the workshop, we prepared 13 projects (see
msri.org/web/msri/scientific/workshops/summer-graduate-workshops/show/-/event/Wm551).
Students liked number 10 the best, so Erman split the long 10 into three subparts. The
students worked on their projects from the first Wednesday through the last Thursday
night. They gave group presentations on Friday, and they uploaded written reports to
the wiki page on that same Friday as well. The full reports can be found at
http://wiki.macaulay2.com/Macaulay2/index.php?titleḠroup Write-Ups.
Group 1: John Ash, Juliane Capaverde, Thanh Vu (also in group 2), (part-time) Yang
Zheng:
The group explored Seidenberg’s article Constructions in Algebra (Trans. Amer. Math.
Soc. 197 (1974), 273–313). The article is a valuable document on constructibility but it
is in need of updating as it was written before Gröbner bases and before tex. The group
corrected several errors in the long paper and incorporated some Gröbner basis techniques.
The article has 96 problems on 40 pages, and the group made valiant progress in going
through the points.
Group 2: Abbey Bourdon, Sara Malec, Lan Nguyen, Cristobal Lemus, Thanh Vu (also in
group 1):
The group took the Stolzenberg–Seidenberg’s procedure for computing integral closure
and worked on making it algorithmic. The procedure was designed with phrases such
as “If height one primes in R are not locally principal, let P be one such prime ideal
where this condition fails, and let a, b be part of a local minimal generating set.” This
and other steps had to be made algorithmic and computable on the computer. The group
got to the part of in the Stolzenberg–Seidenberg’s procedure at which one can present the
ring as a finitely generated module over its Noether normalization, and they established
a procedure for determining the primitive element of the field extension. They put this
much in Macaulay 2 as well.
Group 6: Andrew Critch, Ruth Davidson, Laura Silverstein:
The group studied the primary decomposition of a class of conditional independence
ideals that they dubbed “doubletons.” They verified experimentally that these ideals are
radical and discussed possible methods of proof. As some of this group’s ideals were not
binomial, the computation was very slow.
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Group 7: Brian Johnson, Sepideh Shafiei, Mathew Titus:
The group worked on extending the results of the Swanson–Taylor manuscript first to
3 × 3 minors of hypermatrices as defined in Bernardi’s paper, Ideals of varieties parameterized by certain symmetric tensors, J. Pure and Appl. Algebra 212 (2008), 1542–1559.
However, this analysis and computation turned out too unwieldy, so they instead took a
mixture of 2 × 2 and 3 × 3 minors of various flattenings of the hypermatrix, and made
some progress in understanding the structure of some of the minimal prime ideals, in this
case.
Group 9: Federico Galetto, Kristine Jones, Augustine O’Keefe, Julia Przybyla:
This group worked on taking ideals arising from conditional independence models in
algebraic statistics and obtaining their free resolutions as in Boij–Söderberg theory. They
focused on the ideals generated by the global Markov property on directed acyclic graphs
on three and four vertices, and they also computed some on five vertices. They found that
these ideals have Koszul resolutions, and they noticed a relationship between the number
of colliders in the graph and the corresponding resolutions.
Group 10.1: Vinay Kalyankar, Vitaly Lorman, Sumi Seo, Matthew Stamps, (part-time)
Yang Zheng:
This group explored the Boij–Söderberg theory on Stanley–Reisner ideals. They proved
nice formulas for the Betti numbers of various simplicial complexes, and formulated some
curious conjectures.
Group 10.2: Ela Celikbas, Danika Lindsay, Soumya Sanyal, Stephen Sturgeon, Kaixian
Yu:
This group explored the Boij–Söderberg theory on monomial edge ideals. They studied
many types of graphs, leading to a wide array of examples and conjectures. Their best
result is a beautiful formula about the edge ideals associated to Ferrers graphs. (Their
report is quite complete, including proofs, experiments, and Macaulay 2 code.)
Group 10.3: Andrea Heald, Aline Hosry, Dennis Moore, Jose Rodriguez:
This group explored the Boij–Söderberg theory on Stanley–Reisner ideals and their
Alexander duals. They showed that two Stanley–Reisner ideals may have the same Betti
diagrams but their Alexander duals need not. This led to the conclusion that Boij–
Söderberg decompositions might not behave well with respect to Alexander duality, and
led them to explore different families of examples. They also produced a couple of interesting conjectures.
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Group 11: Sean Clark, Anton Preslicka, Josh Schwartz, Radoslav Zlatev:
This group may have a publishable result. Their original goal was to study a family of
toric ideals via the Boij–Söderberg theory, but they eventually focused on the more fundamental question of when one of the toric ideals from their family was Cohen–Macaulay.
Specifically, they took A to be a submatrix of


1 1 1 ··· 1
0 1 2 ··· n
by omitting some columns C, let IA be the corresponding lattice ideal. They sought to
count the possible choices for A that leads to a quotient ring C[x]/IA that is Cohen–
Macaulay. By connecting up results about numerical semigroups and monomial curves,
they produced an explicit formula counting the possible choices of C. (Their report is also
quite complete, including with proofs, experiments, and Macaulay 2 code.)
Group 12: Courtney Gibbons, Jack Kenneth Jeffries, Sarah Mayes, Branden Stone, Bryan
White:
The group explored the relationship between the degrees of the elements defining a
complete intersection and the coefficients in the Boij–Söderberg decomposition of the
Betti diagram of the complete intersection. They discovered and proved an interesting
formula for this decomposition. They also discussed a generalization of their result, and
they are currently trying to prove that generalization. In addition, they came up with a
conjecture about which simplex of the cone of Betti diagrams contains the Betti diagram of
a sufficiently generic complete intersection, and they wrote several high quality Macaulay 2
functions. There is a discussion of incorporating their codes into the existing Macaulay 2
package BoijSoederberg.
Group 13: Amanda Croll, Sema Gunturken, Jinhgao Li, Franklin Vera Pacheco:
The group studied the generalized multiplicities of a module arising from the Boij–
Söderberg decomposition of its Betti diagram. They computed several classes of examples, they compared it to the multiplicity of embedded components, and they proved an
asymptotic relationship with the higher Hilbert coefficients.
Conclusion:
We feel that, broadly speaking, we achieved our main goals. During the group projects,
we saw that most of the students had absorbed the basics of at least one of the topics
of our summer school. In addition, although the majority of the students began with
very little previous Macaulay 2 experience, most of the students grew sufficiently fluent
in Macaulay 2 that they were performing and designing interesting computations. Thus,
many students seemed to experience for themselves how computation can be a useful tool
for inspiring research.
All of the groups understood and engaged with their questions, and computed examples
related to their project. Most groups went further, either by refocusing the original
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question or by finding better families of examples to explore. By the end of the workshop,
we were quite impressed by the fluency many students illustrated regarding these new
topics. Several of the groups plan to continue collaborating on their projects.
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Lecturers
First Name
Daniel
Irena
Amelia

Last Name
Erman
Swanson
Taylor

Institution
Stanford University
Reed College
Colorado College

Teaching Assistants
First Name
Christine
Thomas

Last Name
Berkesch
Kahle

Institution
Stockholm University
Mittag-Leffler Institute

Guest Speakers
First Name
David
Ezra

Last Name
Eisenbud
Miller
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Summer Graduate Workshop: Commutative Algebra
June 6 - 17, 2011
Schedule

WEEK ONE
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Irena Swanson

Irena Swanson

Irena Swanson

Irena Swanson

Irena Swanson

10:30 AM

Coffee Break

Coffee Break

Lecture:

Coffee Break

Coffee Break

11:00 AM

Lecture:

Lecture:

Amelia Taylor

Lecture:

Lecture:

11:30 AM

Amelia Taylor

Amelia Taylor

Amelia Taylor

Amelia Taylor

Lunch

Lunch

Lunch

Lunch

1:30 PM

Lecture:

Lecture:

Lecture:

Lecture:

2:00 PM

Daniel Erman

Daniel Erman

Lecture:

Ezra Miller

Daniel Erman

2:30 PM

Exercises

Exercises

Daniel Erman

Group Work

Group Work

3:00 PM

Tea Break

Tea Break

Tea Break

Tea Break

Tea Break

3:30 PM

Exercises

Exercises

Exercises

Group Work

Group Work

4:00 PM

Macaulay2

Macaulay2

12:00 PM
12:30 PM

BBQ Lunch

1:00 PM

4:30 PM
5:00 PM

Wrap-Up
Wrap-Up

7-9:00 PM

Wrap-Up
Work Groups

Wrap-Up
Work Groups

WEEK TWO
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Lecture:

TBD

Group

10:00 AM

Irena Swanson

Daniel Erman

Amelia Taylor

10:30 AM

Coffee Break

Coffee Break

Coffee Break

Coffee Break

Coffee Break

11:00 AM

Lecture:

Lecture:

Lecture:

TBD

Group

11:30 AM

Amelia Taylor

Irena Swanson

Daniel Erman

Lunch

Lunch

Lunch

Presentations

Presentations

12:00 PM
12:30 PM

Lunch

Lunch

1:00 PM
1:30 PM

Lecture:

TBD

Lecture:

TBD

Group

2:00 PM

Daniel Erman

Group Work

David Eisenbud

Group Work

Presentations

2:30 PM

Group Work

3:00 PM

Tea Break

Tea Break

Tea Break

Tea Break

Tea Break

3:30 PM

Group Work

Group Work

Group Work

Group Work

Group Work

4:00 PM
4:30 PM
5:00 PM

7-9:00 PM

Wrap-Up
Wrap-Up

Wrap-Up
Wrap-Up

Work Groups

Work Groups
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Attending Graduate Students
First Name
John
Abbey
Ela
Sean
Andrew
Amanda
Ruth
Federico
Courtney
Juliane
Sema
Andrea
Aline
Kenneth
Brian
Kristine
Vinay
Cristobal
Jinghao
Danika
Vitaly
Sara
Sarah
Dennis
Lan
Augustine
anton
Julia
Jose
Soumya
Joshua
Sumi
Masoumeh
Laura
Matthew
Branden
Stephen
Mathew

Last Name
Ash
Bourdon
Celikbas
Clark
Critch
Croll
Davidson
Galetto
Gibbons
Golubinski Capaverde
Gunturkun
Heald
Hosry
Jeffries
Johnson
Jones
Kalyankar
Lemus Vidales
Li
Lindsay
Lorman
Malec
Mayes
Moore
Nguyen
O'Keefe
Preslicka
Przybya
Rodriguez
Sanyal
Schwartz
Seo
Shafiei
Silverstein
Stamps
Stone
Sturgeon
Titus

Current Institution
University of New Mexico
Wesleyan University
University of Nebraska
University of Virginia
University of California
University of Nebraska
North Carolina State University
Northeastern University
University of Nebraska
Clemson University
University of Kentucky
University of Virginia
University of Missouri
University of Utah
University of Nebraska
Cornell University
University of Arkansas
Brandeis University
Binghamton University (SUNY)
CSU Channel Islands
Johns Hopkins University
Georgia State University
University of Michigan
University of Kentucky
Purdue University
Tulane University
Georgia State University
Central Michigan University
University of California
University of Missouri
University of Virginia
University of Missouri
Northeastern University
San Diego State University
University of California
University of Kansas
University of Kentucky
Oregon State University
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Attending Graduate Students
First Name
Franklin
Bryan
Zheng
Kaixian
Radoslav

Last Name
Vera Pacheco
White
Yang
Yu
Zlatev

Current Institution
University of Toronto
University of New Mexico
University of Nebraska
Michigan Technological University
Cornell University
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Graduate Student Statistics
Participants

43

Gender
Male
Female
Declined to state

58.14%
41.86%
0.00%

43
25
18
0

69.77%
16.28%
6.98%
0.00%
0.00%
0.00%
6.98%

43
30
7
3
0
0
0
3

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses
See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

22

67%

11

33%

no

0

0%

no opinion

0

0%

partially

Were the speakers generally clear and well organized in their presentation?
above satisfactory

19

58%

14

42%

not satisfactory

0

0%

no opinion

0

0%

satisfactory

Was there too much material presented; was the school too ambitious?

15 of 27

6/27/2011 5:18 PM

Edit form - [ MSRI Summer Graduate School - Participant Survey ] - Goog... https://spreadsheets.google.com/spreadsheet/gform?key=0AvkL2Nf5_6Ss...

2 of 11

Summer Graduate School: Commutative Algebra, June 6 - 17, 2011 at MSRI, Berkeley, CA

too much

3

9%

just right

28

85%

not enough

1

3%

no opinion

1

3%

Were the exercises in the first two days helpful?
yes

32

97%

partially

1

3%

no

0

0%

no opinion

0

0%

Additional comment on the topic presentation and organization
I enjoyed the diversity of the topics. At my institution, I would never formally learn about algebraic statistics
or Boij-Soederberg theory.

Daniel Erman is a truly gifted lecturer.

Some presenters c

...

Group project assessment

Did your group project help you learn?
yes

24

73%

partially

8

24%

no

0

0%

no opinion

1

3%
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Will you continue working on this project?
yes

12

36%

maybe

21

64%

no

0

0%

no opinion

0

0%

20

61%

maybe

8

24%

no

3

9%

no opinion

2

6%

Will this project enhance your graduate work?
yes

Additional feedback on the group project
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our problem was too difficult

2

6%

our problem was too easy

0

0%

our problem was just right

24

73%

our group worked well together

20

61%

4

12%

23

70%

3

9%

20

61%

2

6%

18

55%

2

6%

our group worked poorly together
I was happy with my group
I was disappointed with my group
my group worked hard
my group did not work hard
I worked hard
I did not work hard

People may select more than one checkbox,
so percentages may add up to more than
100%.

Additional comments on the group project
The projects were reasonable. Everything needed to understand the projects were given in the
first few days of the workshop.
and enga

the organizers did a good job helping everyone to feel productive

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes
24 73%
partially

8

24%

no

1

3%
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Did the workshop increase your interest in the subject?
yes

30

91%

partially

3

9%

no

0

0%

yes

31

94%

partially

2

6%

no

0

0%

Was the school worth your time and effort?

Is it likely that you will work in the area of the workshop subject in the future?
yes
17 52%
may be
no

15

45%

1

3%

How would you evaluate your interaction with other participants?
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1 -not satisfactory

0

0%

2

0

0%

3

6

18%

4

14

42%

5 -above satisfactory

13

39%

not satisfactoryabove satisfactory
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Additional comments on your personal assessment
This workshop demystified Algebraic Statistics for me. It also helped build a
foundation for Boij-Soederberg theory and I hope to continue working with people from
my group on the subject.

I really

...

MSRI Venue
Please rate the different categories

Your overall experience
1 -not satisfactory

0

0%

2

0

0%

3

2

6%

4

11

33%

5 -above satisfactory

20

61%

1 -not satisfactory

0

0%

2

0

0%

3

0

0%

4

9

27%

24

73%

not satisfactoryabove satisfactory

The assistance provided by staff

5 -above satisfactory

not satisfactoryabove satisfactory
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The physical surroundings
1 -not satisfactory

0

0%

2

0

0%

3

1

3%

4

3

9%

29

88%

5 -above satisfactory

not satisfactoryabove satisfactory

Additional comments on the MSRI venue
This is a wonderful place to do math. I only wish we had access to
chalkboards at night.
helpful

access to computer labs would be
It takes a fair amount of time to get up to MSRI and

to dinner.

Great p

...

Accommodation and Food
Please rate the different categories

The summer school accommodation
1 -not satisfactory

0

0%

2

0

0%

3

13

39%

4

17

52%

3

9%

5 -above satisfactory

not satisfactoryabove satisfactory

The food at the dormitories
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1 -not satisfactory

0

2

2

6%

3

9

27%

4

20

61%

2

6%

5 -above satisfactory

0%

not satisfactoryabove satisfactory
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The food provided at MSRI
1 -not satisfactory

1

2

1

3%

3

8

24%

4

16

48%

7

21%

5 -above satisfactory

3%

not satisfactoryabove satisfactory

Did you prefer the lunch provided at MSRI in week one or week two
week one

9

27%

week two

15

45%

no opinion

9

27%

Additional comments on accommodation and food
The vegetarian food the second week was the same thing
everyday.
one)

need better balanced nutrition for vegetarians (re week
The catering staff at MSRI during the first week

was rude to the participa

...

Thank you for completing this survey

We welcome any additonal comments or suggestions you may
have to improve the overall experience for future participants.
I can't think of anything that could be done better. Thanks
for everything!

A better idea of the accommodations in advance

would be helpful for planning (I would have packed differently), and
more advance notice for the hike so that participants can dress
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appropriately! Otherwise this was a fantastic
workshop!

I wish I had had more time to learn the

material from the lectures. Once our group projects were
assigned, I felt like I had to spend all my free time on that. I
would have liked more evening or weekend sessions staffed with
the TAs that were designed to give us an opportunity to ask
q

...

Number of daily responses
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Summer Graduate Workshop: Commutative Algebra
June 6 -17, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization








I enjoyed the diversity of the topics. At my institution, I would never formally learn about algebraic
statistics or Boij-Soederberg theory.
Daniel Erman is a truly gifted lecturer.
Some presenters could have spent more time preparing their lectures to prevent errors
Daniel Erman is an EXCELLENT speaker. Great choice!
several of Amelia's lectures were disorganized and difficult to follow. Daniel and Irena's lectures
were extremely well organized.
I would have liked more time to work on the projects towards the end of the second week.
Thank you

Additional comments on the group project
 The projects were reasonable. Everything needed to understand the projects were given in the
first few days of the workshop.
 the organizers did a good job helping everyone to feel productive and engaged with learning new
material
 There was a big difference in understanding of what we were doing within the group which we
unfortunately didn't do a good job of resolving.
 I don't think it's a good idea to add a new group member after we've been working for several
days.
 Some people in my group didn't have sufficient math background to work on the problem. Our
group worked well together in spite of this, however there were lots of frustrations on both sides -having to explain basic terminology and having to learn basic terminology.
 The scope of the problem was really unclear, and the somewhat negative answer to the question
(which on the surface seemed like a good one) was somewhat frustrating.
 Awesome - we expect to publish our result!

Additional comments on your personal assessment





This workshop demystified Algebraic Statistics for me. It also helped build a foundation for BoijSoederberg theory and I hope to continue working with people from my group on the subject.
A short roommate questionnaire would have been helpful. I am a morning person and my
roommate is a night owl--I got so little sleep! I didn't get as much out of the lectures b/c I was so
tired.
Very good: it's a great community
I really liked meeting other grad students at this workshop!

Additional comments on the venue





This is a wonderful place to do math. I only wish we had access to chalkboards at night.
access to computer labs would be helpful
It takes a fair amount of time to get up to MSRI and to dinner.
Great place to do math
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Additional comments on accommodation and food
 The vegetarian food the second week was the same thing every day.
 need better balanced nutrition for vegetarians (re week one)
 The catering staff at MSRI during the first week was rude to the participants.
 Sometimes the vegetarian option looked good, but I could not eat it because I did not list any
dietary restrictions.
 The lunch at MSRI was not sufficient even one day; MSRI should hire a caterer that feeds the
workshop participants, especially given the fact that there are no restaurants on top of the hill
near MSRI.
 It would have been nice to have roomed with someone closer to my sleeping habits. The
vegetarian options in week two while less varied, were consistently of better quality than those
in week one.
 Week two food was delicious!
We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants
 I can't think of anything that could be done better. Thanks for everything!
 A better idea of the accommodations in advance would be helpful for planning (I would have
packed differently), and more advance notice for the hike so that participants can dress
appropriately! Otherwise this was a fantastic workshop!
 I wish I had had more time to learn the material from the lectures. Once our group projects
were assigned, I felt like I had to spend all my free time on that. I would have liked more evening
or weekend sessions staffed with the TAs that were designed to give us an opportunity to ask
questions about the lectures.
 The range of background levels for the participants was quite large, and this was not handled
well by the organizers. In particular, the expected background was not communicated well
before the program, leaving participants at both ends of the spectrum frustrated with the pace
and level of the lectures.
 Require all participants to actually attend the entire workshop, so as not to disrupt group work
(except in case of illness or emergency of course).
 It's the best workshop I have ever attended. I worked in Project 2 of Prof. Swanson. She helped
us a lot and especially made me feel more confident. We could always ask her questions and got
very useful help. I would like to thank Chris Marshall too, she helped a lot too.
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Final Report
MSRI Summer Graduate Workshop:
The Dirichlet Space: Connections between Operator
Theory, Function Theory, and Complex Analysis
July 2011

Organizers:
Nicola Arcozzi (University di Bologna, Italy)
Richard Rochberg (Washington University - St. Louis, USA)
Eric Sawyer (McMaster University, Canada)
Brett D. Wick (Georgia Institute of Technology, USA)

Objectives of the School
There were several goals of the proposed Summer Graduate Workshop. First, mathematically, there are several objectives that were attained.
• Demonstrate the basic properties of the Dirichlet space;
• Introduce the techniques of Trees in Function Spaces;
• Show the Interconnections between the areas of Complex Analysis, Function Theory,
and Operator Theory;
• Illustrate the real-variable analogues of these results.
These goals were accomplished by:
1. Six distinct lecture series. Lectures were given by Nicola Arcozzi, Thomas Ransford,
Stefan Richter, Richard Rochberg, Eric Sawyer and Brett D. Wick. The topics in
the lectures ranged from a very basic introduction to the Dirichlet space of analytic
functions to current topics of research interest.
2. Problem Sessions. Each lecturer gave a series of five talks that had exercises to aid the
students in mastery of the lecture material. Each week of the workshop had there one
hour problem sessions. During these problem sessions, students could ask the lecturers
further questions about the material from the lecture series. Additionally, students
were asked to present solutions to the exercises during these problem sessions.

Details on the Lectures
There were six lecturers that participated in the MSRI Summer Graduate Workshop. Each
lecturer gave a series of five lectures on a topic related to the workshop. The lectures were
aimed at the level of a general graduate student audience and each lecturer interspersed
exercises within the lectures so that the students could learn the basics of the subject. These
problems were further discussed during three problem sessions during each week.
1
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Nicola Arcozzi: Tree Models of Function Spaces
Professor Arcozzi lectured during the first week of the workshop. His series of lectures
developed a discrete analogue of the Dirichlet space and used this discrete model to study
many of the function theoretic concepts. In particular, the exact connection between the
dyadic tree and the Dirichlet space was built up. Potential theory on the tree was developed
to provide the characterization of the Carleson measures on the Dirichlet space.

Thomas Ransford: Cyclic Vectors in the Dirichlet Space
Professor Ransford discussed the Brown-Shields conjecture during the second week of the
workshop. The Brown-Shields conjecture is an attempt to characterize the cyclic vectors in
the Dirichlet space. The conjecture states that a vector is cyclic if it is outer and its zero set
has capacity zero on the boundary. The series of lectures given first motivated the problem,
and then proceeded to provide the most advanced results known about the conjecture.

Stefan Richter: Invariant Subspaces of Dirichlet Spaces
Professor Richter lectured during the second week of the workshop. The series of lectures
given during this week focused on the question of invariant subspaces for the Dirichlet space.
These results were further extended to handle D(µ) spaces, namely those spaces that are
harmonically weighted Dirichlet space. These topics connected with operator theory and
introduced the participants to the notion of a 2-isometry and the corresponding Wold Decomposition in this context.

Richard Rochberg: The Classical Dirichlet Space
Professor Rochberg’s lectures were given during the week and provided a foundation for
the subsequent lectures that all the other lectures gave. There were five different subjects
discussed during the lectures. In the first lecture, most of the background for the Dirichlet
space was provided. This was compared and contrasted with the analogous results for the
Hardy space and Bergman space. The next topic was a characterization of the multiplier
algebra and the Carleson measures for the Dirichlet space. Pick interpolation was covered
next, with the final topic discussing the characterization of the zero sets of the Dirichlet
space. Finally, the connection between the Dirichlet space and the discrete model of the tree
was discussed further.

Eric T. Sawyer: Interpolating Sequences and Bilinear Hankel Forms
in the Dirichlet Space
Professor Sawyer lectured during the first week of the workshop. The lectures focused on the
two main themes of Interpolating Sequences and Bilinear Forms in the Dirichlet space. The
lectures on interpolating sequences showed that the conditions of “separation” and “Carleson
measure” were necessary and sufficient to characterize the interpolating sequences. These
results were extended to the case of p 6= 2 as well. The other main result discussed during the
2
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lectures was a characterization of the bounded bilinear forms on the Dirichlet space. Both
these theorems were motived by the analogous results in the Hardy space. A key theme
during these lectures were the benefits of the dyadic tree to answer questions about analytic
functions on the unit disc.

Brett D. Wick: The Corona Theorem for Multiplier Algebras
Professor Wick lectured during the second week. The topic of the lectures first focused on the
history and motivation for the Corona problem. The second and third lecture developed the
machinery necessary to solve the problem, in particular, connections between the ∂-problem
and Carleson measures were highlighted and then these were used to show how to solve the
problem. The fourth lecture focused on the Toeplitz Corona theorem and its connections
to the full Corona problem. This connection exploited operator theory and function theory
associated with the Dirichlet space. The final lecture sketched the proof of the Corona
Theorem for multiplier algebras of Besov-Sobolev spaces for which there was a complete
Nevannalina-Pick kernel.

Evaluation of the Components of the Program
The lecturers were chosen for the clarity of their expositions and despite the wildly variable
backgrounds of the students, most students seem to get quite a bit out of the lectures. The
enthusiasm and interest in the material of the lecturers, organizers and participants stayed
high throughout the two weeks.
Many students and several lecturers commented that the afternoon tutorial sessions were
highly successful and really added a great deal to the workshop. In particular, these accommodated the varied background of the participants very well, in that the more advanced
students could work with the less advanced students and all get something from the interaction. It was very common to see groups of students discussing the exercises that had been
suggested by the lecturers. There were also numerous questions outside of the lectures where
students asked more detailed questions about topics.
Having students from across the country and with varying backgrounds was a real strong
point of the workshop. The varying backgrounds allowed for different perspectives on the
mathematics being lectured on to come through. There were also several instances where
lecturers learned of new areas of mathematics that were close to the topics of the workshop,
but for which they weren’t already familiar. But, the extremely varied backgrounds did make
it a bit difficult for the lecturers to find the appropriate level to aim their lectures. It would
be very useful to future organizers of Summer Graduate Workshops to have a better sense
of the backgrounds of the participants. This could be accomplished by having the students
fill out a survey before participation in the workshop. This information could then be used
by the organizers to craft more beneficial lectures. An added benefit of this information
would allow the organizers to break the students into various groups (like advanced but no
exposure to subject, beginning student, etc.) and send each of the groups an e-mail with
suggestions about what they can do to prepare for the workshop to gain the most from their
experience at the workshop. This data would also be useful in planning the activities of the
3
4 of 19

Summer Graduate School: The Dirichlet Space: Connections between Operator Theory, Function Theory, & Complex Analysis, June 11-July 1, 2011

workshop.

Conclusion
The direct and indirect feedback the organizers heard from both students and lecturers was
uniformly positive, and points to the workshop having been highly successful. The lectures
were presented at a reasonable level and the participants were able to benefit from the
workshop.
In terms of preparation, it would have been helpful to have more information about the
participants backgrounds before preparing the lectures. While each Workshop is different,
there are enough common threads that organizers would benefit from knowing more about
the results of previous workshops.
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Lecturers
First Name
Nicola
Thomas
Richard
Stefan
Eric
Bret

Last Name
Arcozzi
Ransford
Rochberg
Richter
Sawyer
Wick
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Institution
Universita' di Bologna
University of Cambridge
Washington University
University of Tennessee Knoxville
McMaster University
Georgia Institute of Technology
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Summer Graduate Workshop: The Dirichlet Space
June 20 - July 1, 2011
Schedule
WEEK ONE
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Eric Sawyer

Lecture:

Lecture:

10:00 AM

Richard Rochberg

Richard Rochberg

Coffee Break

Richard Rochberg

Richard Rochberg

10:30 AM

Coffee Break

Coffee Break

Lecture:

Coffee Break

Coffee Break

Nicola Arcozzi

9:00 AM

Lecture:

11:00 AM

Lecture:

Lecture:

11:30 AM

Nicola Arcozzi

Nicola Arcozzi

12:00 PM
12:30 PM

Lecture:

Lecture:

Nicola Arcozzi

Nicola Arcozzi

Lunch

Lunch

Lunch
Lunch

Lunch

2:00 PM

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Richard Rochberg

Eric Sawyer

Eric Sawyer

Eric Sawyer

3:00 PM

Tea Break

Tea Break

Tea Break

Tea Break

3:30 PM

Tutorial

Tutorial

Lecture:

Tutorial

1:00 PM
1:30 PM

4:00 PM

Richard Rochberg

WEEK TWO
Monday

Tuesday

Wednesday

Thurdsay

Friday

9:30 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

10:00 AM

Stefan Richter

Stefan Richter

Stefan Richter

Stefan Richter

Thomas Ransford

10:30 AM

Coffee Break

Coffee Break

Coffee Break

Coffee Break

Coffee Break

11:00 AM

Lecture:

Lecture:

Lecture:

Lecture:

Lecture:

11:30 AM

Brett Wick

Brett Wick

Brett Wick

Brett Wick

Brett Wick

Lunch

Lunch

Lunch

Lunch

Lunch

2:00 PM

Lecture:

Lecture:

Lecture:

Lecture:

2:30 PM

Thomas Ransford

Thomas Ransford

Thomas Ransford

Thomas Ransford

3:00 PM

Tea Break

Tea Break

Tea Break

Tea Break

3:30 PM

Tutorial

Tutorial

Lecture:

Tutorial

12:00 PM
12:30 PM
1:00 PM
1:30 PM

4:00 PM

Stefan Richter
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Attending Graduate Students
First Name
Azza
Karthik
Gagik
Amila
Soledad
Jialin
Raphael
Jose
Magdalena
Wen
Akshat
Nishu

Last Name
Abu-Shams
Adimurthi
Amirkhanyan
Appuhamy
Benguria
Chen
Clouatre
Franco
Georgescu
Jin
Kumar
Lal

Dae Gwan
Fengying
Bingyuan
Rick
Charles
Francis
Pedro
Saikat
Mehdi

Lee
Li
Liu
Lynch
Martin
Medina
Morales
Mukherjee
Nikpour

Breitner
Olena
Bhupendra
James
Anton
Kevin
James
Sharad
Chiu Yin
Maria Rosaria
Mircea
Yunyun
Seyed

Ocampo
Ostapyuk
Paudyal
Richardson
Sakovich
Schenthal
Scurry
Silwal
Tsang
Tupputi
Voda
Yang
Zoalroshd

Current Institution
Central Michigan University
Louisiana State University
Georgia Institute of Technology
University of Toledo
University of Wisconsin
University of Illinois at Chicago
Indiana University
Baylor University
University of Victoria
Arizona State University
University of California
University of California
Korea Advanced Institute of
Science and Technology (KAIST)
Vanderbilt University
Washington University
Southern Illinois University
University of California
Oregon State University
Baylor University
University of Wyoming
University of Toledo
Centro de Investigacion y de
Estudios Avanzados del IPN
Kansas State University
University of Toledo
University of British Columbia
McMaster University
University of California
Georgia Institute of Technology
Kansas State University
University of Hong Kong
Università di Bologna
University of Toronto
Louisiana State University
University of South Florida
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Graduate Student Statistics
Participants

35

Gender
Male
Female
Declined to state

68.57%
28.57%
2.86%

35
24
10
1

44.44%
33.33%
13.89%
0.00%
0.00%
0.00%
8.33%

36
16
12
5
0
0
0
3

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses
See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

28

85%

partially

4

12%

no

0

0%

no opinion

1

3%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

18

55%

15

45%

not satisfactory

0

0%

no opinion

0

0%

satisfactory

Was there too much material presented; was the school too ambitious?

11 of 19

7/14/2011 10:01 AM

Edit form - [ MSRI Summer Graduate School - Participant Survey ] - Goog...

2 of 8

https://spreadsheets.google.com/spreadsheet/gform?key=0AvkL2Nf5_6S...

Summer Graduate School: The Dirichlet Space: Connections between Operator Theory, Function Theory, & Complex Analysis, June 11-July 1, 2011

too much

9

27%

just right

21

64%

not enough

0

0%

no opinion

3

9%

Was the problem session helpful?
yes

16

48%

partially

15

45%

no

1

3%

no opinion

1

3%

Additional comment on the topic presentation and organization
some were really good on presenting the topics

Some topics were too long

and deep so that it was hard to follow. Two week period is a very short time to absorb all the meterial. If you sent us
a some

...

Personal assessment

Was your background adequate to access a reasonable portion of the material?
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yes

19

58%

partially

9

27%

no

5

15%

Did the workshop increase your interest in the subject?
yes

29

88%

partially

4

12%

no

0

0%

yes

32

97%

partially

1

3%

no

0

0%

Was the school worth your time and effort?

Is it likely that you will work in the area of the workshop subject in the future?
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yes

14

42%

may be

18

55%

1

3%

no

How would you evaluate your interaction with other participants?
1 -not satisfactory

0

0%

2

0

0%

3

6

18%

4

16

48%

5 -above satisfactory

11

33%

not satisfactoryabove satisfactory

Additional comments on your personal assessment
I lacked the background in
potential theory which really hurt me. I wish I had known sooner what exactly we'd be talking about so I
could have learned it.

MSRI Venue
Please rate the different categories

Your overall experience
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1 -not satisfactory

0

0%

2

0

0%

3

1

3%

4

8

24%

24

73%

5 -above satisfactory

not satisfactoryabove satisfactory

The assistance provided by staff
1 -not satisfactory

0

0%

2

0

0%

3

3

9%

4

4

12%

26

79%

1 -not satisfactory

0

0%

2

0

0%

3

1

3%

4

8

24%

24

73%

5 -above satisfactory

not satisfactoryabove satisfactory

The physical surroundings

5 -above satisfactory

not satisfactoryabove satisfactory

Additional comments on the MSRI venue
I feel that MSRI environment is so positive. It
was such a motivating environment , it invigorates me to the point of willing to learn more math. I
feel they want women and minorities to do well in

...

Accommodation and Food
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Please rate the different categories

The summer school accommodation
1 -not satisfactory

0

0%

2

1

3%

3

8

24%

4

16

48%

5 -above satisfactory

8

24%

1 -not satisfactory

1

3%

2

4

12%

3

8

24%

4

12

36%

5 -above satisfactory

8

24%

1 -not satisfactory

2

6%

2

5

15%

3

10

30%

4

9

27%

5 -above satisfactory

7

21%

not satisfactoryabove satisfactory

The food at the dormitories

not satisfactoryabove satisfactory

The food provided at MSRI

not satisfactoryabove satisfactory
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Did you prefer the lunch provided at MSRI in week one or week two
week one

20

61%

week two

6

18%

no opinion

7

21%

Additional comments on accommodation and food
The second week's food in MSRI is really
bad.

Foods in the second week was not good.

good.

Zuchinne souffle was

The food given the second week was not nearly as

good as the first. Also, the food at th

...

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve
the overall experience for future participants.
Thank you for the opportunity. I had a great time
learning a new topic.

It would have been better if you provide regular homework

problems and spend more time on presenting and discussing them. I understand two
weeks may not enough to do all these things. On the whole it is a very satisfactory work
shop and I did learn many things about functional analysis and Dirichlet Space. All
credit for organizers.

I don't know if the prices are too high for catering are

good at Berkley. I would suggest catering at least 3 times a week. The salad always
works and I think that aspect was fine. Try to stick

...

Number of daily responses
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Summer Graduate Workshop: The Dirichlet Space: Connections
between Operator Theory, Function Theory, and Complex Analysis
June 20 to July 1, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization




some were really good on presenting the topics
Some topics were too long and deep so that it was hard to follow. Two week period is a very short
time to absorb all the material. If you sent us a some references before the work shop it would
have been very helpful in the workshop.
Absolutely amazing beneficial experience

Additional comments on the group project


Additional comments on your personal assessment


I lacked the background in potential theory which really hurt me. I wish I had known sooner what
exactly we'd be talking about so I could have learned it.

Additional comments on the venue



I feel that MSRI environment is so positive. It was such a motivating environment, it invigorates
me to the point of willing to learn more math. I feel they want women and minorities to do well in
mathematics. This has been an unforgettable experience that I will always treasure
I loved it! I wish I had something like this at my school.

Additional comments on accommodation and food




The second week's food in MSRI is really bad.
Foods in the second week was not good.
The food given the second week was not nearly as good as the first. Also, the food at the dorms
was not great either. However, I can't complain because it was paid for.

Additional comments to improve the overall experience for future participants.








Thank you for the opportunity. I had a great time learning a new topic.
It would have been better if you provide regular homework problems and spend more time on
presenting and discussing them. I understand two weeks may not enough to do all these things.
On the whole it is a very satisfactory work shop and I did learn many things about functional
analysis and Dirichlet Space. All credit for organizers.
I don't know if the prices are too high for catering are good at Berkley. I would suggest catering at
least 3 times a week. The salad always works and I think that aspect was fine. Try to stick with
organic. About the dorms food : we can eat there once in a while, but a kind of gift card could be
another option, each participant would have the option of choosing among 4 different businesses.
It was really a great experience for me being at MSRI, attending the lectures, and getting
acquainted with other students. I should say I love MSRI environment; that is what I have always
dreamed being in a Mathematical environment. I hope I can get a postdoc at MSRI.
I wish the speakers had sent out material to look over more in advance. I could have been better
prepared and got more out of the whole thing.
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Organizers:
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Eduard Looijenga (University of Utrecht, Netherlands)
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Introduction
The IAS/Park City Mathematics Institute (PCMI) is a program of professional development for
the mathematics community, including research mathematicians, graduate students,
undergraduate students, mathematics education researchers, undergraduate faculty, and
mathematics teachers at the secondary school level. Established in 1991 through a grant from
the National Science Foundation, PCMI has been an outreach program of the Institute for
Advanced Study since 1994
The flagship activity of PCMI is the three-week residential Summer Session, held annually in
Park City, Utah, a program that combines high-quality lectures/seminars with activities and
events designed to foster all-institute interaction. The interaction at PCMI creates strong bonds
throughout the mathematical community and increases awareness of the roles of all professionals
in mathematics-based occupations.
Significant outreach is achieved through the publication of the Graduate Summer School lectures
via the Park City Mathematics Series of volumes published by the American Mathematical
Society (AMS).
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Annual Summer Session
The 21st annual Summer Session was held July 3-23, 2011, in Park City, Utah, and attracted
some 350 participants combined in all programs.
The following programs took place during the Summer Session (except as noted, all programs
met for the entire three weeks):
Graduate Summer School
International Seminar on Mathematics Education (one week)
Research Program in Mathematics
Secondary School Teachers Program
Service, Teaching and Research (STaR) Program (one week)
Undergraduate Faculty Program
Undergraduate Summer School
The mathematical research topic informs the courses and seminars for the Graduate Summer
School, the Research Program, the Undergraduate Summer School, and the Undergraduate
Faculty Program; in 2011 the topic was Moduli Spaces of Riemann Surfaces.
Each of the programs met daily for a series of courses and seminars. The groups also met
together for Cross Program Activities three or four days each week.
Opening social events were held for each program on the evening of Registration Day, designed
to introduce participants to their program’s leaders in a casual setting and to foster early
acquaintances among the diverse population of each program.

Graduate Summer School and Research Program
The Graduate Summer School and the Research Program 2011 were organized by Professors
Benson Farb, University of Chicago; Eduard Looijenga, Universiteit Utrecht; and Richard Hain,
Duke University. This year's theme, Moduli Spaces of Riemann Surfaces, included recent
developments in mathematical theory of these moduli spaces and brought together viewpoints
from the disparate fields of algebraic geometry, geometric topology, geometric analysis, and
representation theory. Thus the graduate lecture series and research seminars brought together a
broad range of mathematical approaches to the fundamental problem of understanding the
moduli spaces of Riemann surfaces and its many compactifications. There were many cross-field
interactions among participants that are expected to lead to collaborations in the near future. The
lectures of the Graduate Summer School are frequently attended by the research mathematicians
in residence at PCMI, and the Research Program seminars attract a high number of graduate
students to attend as well. Thus this report will focus on both programs.

3 of 19

Summer Graduate School: IAS-PCMI Summer School on Moduli Spaces of Riemann Surfaces, July 3 - 23, 2011

Graduate Summer School
The 2011 Graduate Summer School, with some 80 participants, offered six lecture series (for a
total of 40 lectures in the three-week Summer Session). The lecture series covered a variety of
approaches to understanding the moduli spaces of Riemann surfaces. Each lecture was
supplemented with an additional daily session where students worked on prepared problems
guided by teaching assistants.
The lectures were well prepared and were well-balanced between introductory and advanced
research material and that they benefited a great deal from both the lectures and the lab sessions.
The Summer Session is designed to provide graduate students with a comprehensive and diverse
learning experience that few, if any, could obtain in their own university. Typical of the graduate
student experience is this notation on an Exit Survey from 2011: “I worked with my
collaborators and found new people to talk to about each other's research.”
Attendance at all lectures was very high and included participants from the Graduate Summer
School, the Research Program, the Undergraduate Faculty Program, and the Undergraduate
Summer School.

Graduate Summer School Lecture Series
Tautological Algebras of Moduli spaces, Carel Faber, KTH Royal Institute of TechnologyStockholm. The tautological algebra of a moduli space of Riemann surfaces is the sub-algebra of
its rational cohomology ring (or of its Chow ring) generated by the so-called “tautological
classes”, such as the MMM-classes. This course is an introduction to the tautological algebra.
Whereas there are no relations between the MMM-classes in stable cohomology, there are many
relations between them in the cohomology of any particular moduli space.
Topics covered will include unstable relations between tautological classes obtained using
Grothendieck-Riemann-Roch (or the Atiyah-Singer Index Theorem) and a conjectural
description of all relations in a given genus.
The course introduces the Deligne-Mumford compactification of moduli spaces of Riemann
surfaces, which is closely related to the complexes of curves used by topologists.
Stable Cohomology of Mapping Class Groups, Søren Galatius, Stanford University, and Nathalie
Wahl, University of Copenhagen. This mini-course is an introduction to the stable cohomology
of mapping class groups and of moduli spaces of Riemann surfaces. Topics included:
•
the stabilization of the cohomology of mapping class groups as the genus increases.
•
surface bundles and their classifying spaces, the Morita-Mumford-Miller classes;
important examples from 3-manifold and 4-manifold theory.
•
the background for and solution of the Mumford Conjecture: that the stable cohomology
of mapping class groups is a polynomial algebra generated by the MMM-classes.
Teichmüller Theory and Moduli spaces of Riemann Surfaces, Ursula Hamenstädt, Universität
Bonn, and Martin Möller, Goethe Universität-Frankfurt. The first series of lectures in this mini-
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course presents the basics of Teichmüller theory, the action of mapping class groups on
Teichmüller spaces, and applications to understanding the moduli space of Riemann surfaces.
The second series of lectures will build on the first in order to explain some important questions
related to the theory of Teichmüller curves. The approach taken here will be a mixture of
Teichmüller theory and algebraic geometry. In particular, a connection will be made with
variations of Hodge structure and Shimura curves.
Arithmetic Mapping Class Groups, Makoto Matsumoto, Tokyo University. The fact that each
moduli space of curves is defined over the field of rational numbers implies that the Galois group
of the field of rational numbers acts on the profinite completion of each mapping class group.
This action is known to be faithful and imposes subtle conditions on mapping class groups and
certain of their representations. The semidirect product of the Galois group and the profinite
completion of a mapping class group is isomorphic to the algebraic fundamental group of the
moduli space, and is called an arithmetic mapping class group. Its natural action on the profinite
completion of the fundamental group of a curve is a central topic in arithmetic geometry. In this
action, Galois groups and mapping class groups interact closely, yielding interesting results for
both topology and number theory.
This lecture series is introduction to the study of Galois actions on profinite mapping class
groups and its applications to topology and algebraic geometry.
Mapping Class and Torelli Groups, Yair Minsky, Yale University, and Andrew Putman, Rice
University. This mini-course is in 2 parts. The first part is an introduction to the basic structure
of mapping class groups. The second part focuses on an application of results on the Torelli
group to algebraic geometry, namely, Putman’s computation of the Picard group of the moduli
space of Riemann surfaces with level L structure.
Weil-Petersson Geometry and Intersection Numbers on Moduli Space, Scott Wolpert, University
of Maryland . This lecture series is an introduction to Weil-Petersson geometry of moduli spaces
of Riemann surfaces. The goal of the course is to give Mirzakhani’s proof of the Witten
Conjecture on intersection numbers on compactified moduli spaces of Riemann surfaces.

The Research Program
The quality of the research program at this year’s PCMI was extremely high. A broad spectrum
of highly active researchers in fields including algebraic geometry, Teichmüller theory and
algebraic topology were recruited. A large number of them stayed the entire three weeks, and
almost all stayed at least one week. Mentoring of graduate students by the research
mathematicians in residence is a goal of the program and, based on anecdotal data, saw good
success this year.
The main formal activity of the research program consisted of nine hours of research talks each
week. Almost all speakers took into account the diversity of the audience and carefully explained
the background and motivation for their work as well as their recent results. Informal activity
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was also extensive; small groups gathered for conversations, including a good many between
people with very different backgrounds, such as algebraic geometers and topologists or analysts
and group theorists. Several of these conversations developed into research collaborations, based
on anecdotal evidence such as the following from an exit survey: The following quote from a
researcher’s PCMI Exit Survey sums up what many of the researchers say is most favorable
about PCMI:“The ability to intensively discuss mathematics with experts from various
disciplines interested in a similar circle of ideas. Exposure to detailed and thoughtful exposition
by experts of their viewpoint on the subject, in graduate summer school courses. I believe this
was also a great experience for my attending graduate students.”

The Research Program Seminars:
Recent results in stable cohomology for spaces of curves and covers; Jordan Ellenberg,
University of Wisconsin
Introduction and Overview; Richard Hain, Duke University
Representation theory and homological stability; Benson Farb, University of Chicago
Negative curvature aspects of Teichmüller space; Howard Masur, University of Chicago
Foliations and homology of M_g, and intergrable systems; Sam Grushevsky; SUNY Stony
Brook
Homology of the curve complex and the Steinberg module of the mapping class group; Nathan
Broaddus, The Ohio State University
Geometry of Teichmüller Curves; Dawei Chen, University of Illinois at Chicago
Invariant invariants of surface bundles; Tom Church, Stanford University
Compactified moduli space for string topology and the master equation; Kate Poirier, University
of California - Berkeley
Homology of spaces of rational J-holomorphic curves in the complex projective plane; Jeremy
Miller, Stanford University
On the geometry of the handlebody group; Sebastian Hensel, Universität Bonn
The Picard groups of moduli spaces of r-Spin Riemann surfaces; Oscar Randall-Williams,
Institut for Matematiske Fag, Copenhagen
Faltings' theorem, Lang's conjecture and bounds on the number of solutions to Diophantine
equations; Joseph Harris, Harvard University
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The minimum dilatation problem for pseudo-Anosov maps; Eriko Hironaka, Florida State at
Tallahassee
On a line bundle on M_{g,1} associated to Ceresa's cycle; Robin de Jong, University of Leiden
Quantum Teichmüller theory and conformal field theory; Julien Roger, Rutgers University
Maps to and from mapping class groups in stable (co) homology; Ulrike Tillmann, Oxford
University
Spaces of admissible G-covers and cusp form motives; Dan Peterson (KSH Stockholm)
Representation stability for the cohomology of the moduli space M_{g,n}; Rita Jimenez Rolland,
University of Chicago
Rational cohomology of moduli spaces of Riemann surfaces of low genus; Orsola Tommasi,
Leibniz Universitaet Hannover
Dynamics on Riemann surfaces and the geometry of moduli space; Curt McMullen, Harvard
University
Lie algebra homology and the unstable homology of the mapping class group; James Conant,
University of Tennessee
Asymptoticity of grafting and Teichmüller rays; Subhojoy Gupta, Yale University
Dilatation vs self-intersection number for point-pushing pseudo –Anosovs; Spencer Dowdall,
University of Chicago
Compactifications of moduli spaces of Riemann surfaces and Klein surfaces, and topological
field theory; Ezra Getzler, Northwestern University
The classification of moduli spaces of spin curves; Gabi Farkas, Humboldt University Berlin
Hitting measures on the Thurston boundary; Vaibhav Gadre, Harvard University
Counting lattice points in compactified moduli spaces of curves; Norm Do, University of
Melbourne
A cyclic extension of the earthquake flow; Gabriele Mondello, Universita` di Roma La Sapienza
Generating the Torelli Group; Allen Hatcher, Cornell University
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Appendix A: Graduate Student Participants
Amos, Gabriel Alan
Antonakoudis, Stergios
Atanasov, Atanas Valeryev
Atyam, Anant Mohan
Basu, Somnath
Buskin, Nikolay
Campbell, Jonathan A.
Cesa, Morgan
Chambers, Dwayne V.
Cheng, Man Chuen
Cooper, James Michael
Cooper, Yaim
Disarlo, Valentina
Dowdall, Spencer
Dreyer, Guillaume
Dynerman, David M.
Egas-Santander, Daniela
Elliott, Christopher James
Erickson, Lindsay A.
Filip, Simion
Francis, Amanda Ellis
Fu, Ser-Wei
Fuchs, Urs
Fullarton, Neil J.
Gaster, Jonah Benjamin
Grigoriev, Ilya
Gultepe, Funda
Gupta, Subhojoy
Hensel, Sebastian W.
Hu, Xiaoyan
Huang, Yi
Jain, Lalit K.
Jimenez Rolland, Rita
Jin, Xin
Johnson, Charles Christophe
Johnson, Drew
Kandel, Santosh
Kappes, Andre A.
Kara, Yasemin

Kelly, Brandon
Klamt, Angela
Kordek, Kevin
Kozai, Kenji Yoshida
Kucharczyk, Robert A.
Lam, Chor Hang
Lamb, Evelyn J.
Le, Ian Tuan-Yen
Lee, Kwangwoo
Lee, Michelle
Lehnert, Ralf
Li, Qiongling
Lozano, Cesar Adrian
Mann, Brian
Mayanskiy, Evgeny S.
Meucci, Erika
Miller, Jeremy Kenneth
Miyatani, Kazuaki
Modami, Babak
Palmer, Martin
Petersen, Dan
Rieken, Sander
Rosen, Chaya R.
Siegel, Charles M.
Stiennon, Nathan A.
Stykow, Maxim
Tan, Kuo-Chiang
Tao, Jing
Wang, Kangkang
Watanabe, Tatsunari
Weiss, Christian
Williams, Harold M.
Wilson, Jennifer Catherine
Winarksi, Rebecca
Wu, Shuyun (Conan)
Wu, Yunhui
Xu, Hangjun
Yao, Yuan
Yin, Qizhen
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Appendix B: Lecturers and Organizers
Organizer
Organizer
Organizer
Clay*
Clay*
Lecturer
Lecturer
Lecturer
Lecturer
Lecturer
Lecturer
Lecturer
Lecturer
Lecturer

Richard Hain
Benson Farb
Eduard Looijenga
Joseph Harris
Curtis McMullen
Carel Faber
Søren Galatius
Ursula Hamenstädt
Makoto Matsumoto
Yair Minsky
Martin Möeller
Andrew Putman
Nathalie Wahl
Scott Wolpert

Duke University
University of Chicago
Universiteit Utrecht
Harvard University
Harvard University
Stockholm University
Stanford University
Universität Bonn
Tokyo University
Yale University
Max-Planck Institute, Bonn
Rice University
University of Copenhagen
University of Maryland

*Clay Mathematics Institute Senior Scholar-in-Residence
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Appendix C: Teaching Assistants
Man Chuen Cheng, Stanford University
Thomas Church, University of Chicago
Spencer Dowdall, University of Chicago
Subhojoy Gupta, Yale University
Sebastian W. Hensel, Max-Planck Institut für Mathematik Bonn
Andre A. Kappes, Karlsruhe Institute of Technology
Kazuaki Miyatani, The University of Tokyo
Dan Petersen, KTH, Royal Swedish Academy of Technology
Brad Safnuk, Central Michigan University
Nathan A. Stiennon, Stanford University
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Attending Graduate Students
First Name
Funda
Xiaoyan
Santosh
Kwangwoo
Kangkang

Last Name
Gultepe
Hu
Kandel
Lee
Wang

Current Institution
University of Oklahoma
University of Georgia
University of Notre Dame
University of California
Duke University
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Graduate Student Statistics
Participants

5

Gender
Male
Female
Declined to state

40.00%
60.00%
0.00%

5
2
3
0

20.00%
60.00%
0.00%
0.00%
0.00%
0.00%
20.00%

5
1
3
0
0
0
0
1

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses

See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

1

50%

partially

1

50%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

0

0%

satisfactory

2

100%

not satisfactory

0

0%

no opinion

0

0%

Was there too much material presented; was the school too ambitious?
too much

0

0%

just right

2

100%

not enough

0

0%

no opinion

0

0%
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Was the problem session helpful?
yes

1

50%

Summer Graduate School: IAS-PCMI Summer School on Moduli Spaces
of Riemann Surfaces, July 3
partially
1 - 23, 2011 50%

no

0

0%

no opinion

0

0%

Additional comment on the topic presentation and organization

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

0

0%

partially

2

100%

no

0

0%

Did the workshop increase your interest in the subject?

Was the school worth your time and effort?
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yes

1

50%

partially

1

50%

no

0

0%

yes

2

100%

partially

0

0%
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no

Is it likely that you will work in the area of the workshop subject in the future?
yes

0

2

100%

may be

0

0%

no

0

0%

How would you evaluate your interaction with other participants?

not satisfactoryabove satisfactory

Additional comments on your personal assessment

Venue
Please rate the different categories
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1 - not satisfactory

0

0%

2

1

50%

3

0

0%

4

1

50%

5 - above satisfactory

0

0%

0%

Your overall experience
1 - not satisfactory

0

0%

Summer Graduate School: IAS-PCMI Summer School on Moduli Spaces
of Riemann Surfaces, July
2
0 3 - 23,
0%2011

3

0

0%

4

1

50%

5 - above satisfactory

1

50%

not satisfactoryabove satisfactory

The assistance provided by staff
1 - not satisfactory

0

0%

2

0

0%

3

0

0%

4

0

0%

5 - above satisfactory

2

100%

not satisfactoryabove satisfactory

The physical surroundings

not satisfactoryabove satisfactory

Additional comments on the school venue

Accommodation and Food
Please rate the different categories
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1 - not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

50%

5 - above satisfactory

1

50%

The summer school accommodation
1 -not satisfactory

0

0%
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0 July
0%

3

0

0%

4

1

50%

5 -above satisfactory

1

50%

not satisfactoryabove satisfactory

The food provided
1 -not satisfactory

0

0%

2

0

0%

3

0

0%

4

2

100%

5 -above satisfactory

0

0%

not satisfactoryabove satisfactory

Additional comments on accommodation and food

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the overall experience for
future participants.

Number of daily responses
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Summer Graduate Workshop:
Toric Varieties
July 18, 2011 to July 29, 2011
Cortona, Italy

Scientific Committee:
David Cox (Amherst College)
Hal Schenck (University of Illinois)
Organizing Committee:
Giorgio Patrizio (Università di Firenze, Italy)
Sandro Verra (Università di Roma Tre, Italy)
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Preliminary Report
David Cox and Hal Schenck

Summer Graduate Workshop
Toric Varieties
Cortona, Italy, July 18–29, 2011
This preliminary report gives observations by David Cox and Hal
Schenck about the workshop. Overall we thought it went very well.
1. The Organizational Structure
We had an Organizing Committee consisting of Giorgio Patrizio
(Firenze) and Sandro Verra (Roma Tre) and a Scientific Committee
consisting of David Cox (Amherst) and Hal Schenck (UIUC). This organizational structure worked very well for David and Hal.
2. The Facilities
The Palazzone is a wonderful place to do mathematics. The physical setting is magnificent from an aesthetic point of view. Before the
workshop began, we had some concerns about blackboards for the lectures and problem sessions. Fortunately, there was nothing to worry
about. The blackboards in the main lecture room (Sala Papacello) of
the Palazzone are not as ample as those at MSRI but worked well for
our purposes. For the problem sessions, we use the lecture room as
well as Aula 1 (two blackboards) and Aula 2 (three blackboards). We
were extremely pleased with how the Palazzone worked for the problem
sessions.
Sylvana Boscherini and her assistants did an excellent job of running
things. Everything went very smoothly.
For the students, having the Hotel Oasi Neumann only 400m away
was very convenient. One of the few unpleasant aspects of Berkeley in
2009 was the crowded bus ride at the end of the day. For David and
Hal, it was nice to be able to walk to dinner at the hotel.
3. The Assistants
We were fortunate to have two excellent assistants, Andrey Novoseltsev and Damiano Testa. Damiano is a more established mathematician,
so he could contribute a broader view of the subject. Andrey, on the
other hand, is a recent PhD but really understood the atmosphere of
the workshop since he was at the Berkeley toric SGW in 2009.
1
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It was important that one of the assistants was Italian. This allowed
students to ask questions in Italian, which was helpful for some of them.
Also, in communicating with Sylvana Boscherini and her staff, having
a native speaker was useful. Sylvana’s English is good, but having
Damiano present during a conversation made sure that there were no
misunderstandings.
4. The Scientific Program
The workshop consisted of four main activities:
• Morning Lectures. David Cox and Hal Schenck gave lectures on
toric varieties based on the book Toric Varieties by Cox, Little
and Schenck. See Section 10 of this report for a precise list of
what we covered.
• Afternoon Problem Sessions. The students worked in groups
on problems from the book. David, Hal, and the two assistants
Andrey and Damiano circulated among the groups to see how
they were getting along. Students would also sometimes come
up to us with questions. There were usually five or six groups.
• Student Presentations. After working on the problems for about
three hours, one student from each group would give a 15 minute
presentation on one of the problems.
• Background Lectures. The students were assumed to know the
first two chapters of Hartshorne’s Algebraic Geometry. When
lectures touched on subjects not covered in these two chapters
(such as reflexive sheaves or spectral sequences), David or Hal
gave a lecture that summarized the needed material. There
were four background lectures during the course of the twoweek workshop.
The schedule for the last Friday of the workshop was slightly different.
Damiano and Andrey discussed some of their research, and David and
Hal presented some open problems in toric geometry. See Section 11
for a fuller description of the last Friday.
The above structure is similar to the one used for the SGW on toric
varieties that we did in Berkeley in 2009. Here are the main differences:
• We covered more of the book (14 chapters rather than 10) since
the students in Cortona had a stronger background.
• There were fewer background lectures for the same reason.
• Because of the later dinner time in Italy, the background lectures were before dinner rather than after. This meant that the
background lectures were shorter than those in Berkeley.
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The overall goals of the scientific program were to:
• Teach the students a lot of toric geometry.
• Teach them some useful algebraic geometry.
• Show them the power and fun of working in groups.
• Give them experience making presentations in public.
We think that the workshop achieved its goals.
5. The Students
The workshop had 34 official students, some funded by MSRI and
the others by INdAM and SMI. Two other students attended: Yuri
Delanghe from Alberta (supported by funds from his university) and
Joel Geiger from LSU (husband of a participant and supported by his
own funds). Hence there were a total of 36 participants.
As noted above, the students were assumed to know the first two
chapters of Hartshorne’s Algebraic Geometry. Some knew just the bare
minimum, while others had much more extensive backgrounds in algebraic geometry. There was a similar range of sophistication. But
overall, it worked well. We often saw the stronger students explaining
things to students with weaker backgrounds.
In Berkeley in 2009, we had roughly 45 official participants, together
with about 10 more unofficial participants from Berkeley. In Cortona,
it was important that we had fewer students—36 is an optimal number
for the Palazzone. If future SGWs are held in Cortona, we recommend
that the number of participants be around 36, certainly never more
than 40.
6. The Weather
We were fortunate with the weather, which was cooler than usual.
This contributed to the excellent working conditions in the Palazzone.
In really hot weather it is possible that the Palazzone would be less
successful.
7. The Social Life
Every day, there were coffee breaks in the morning and afternoon,
plus a catered lunch for everyone. The food was good.
On the days with a background lecture, there was a third break
where juice and water were provided. This took some work for Sylvana
and her staff to arrange, since the standard contract for breaks and
lunches included only two breaks per day. We really appreciate how
they were able to arrange the third break.
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For us, one of the nicest features of the workshop was that we ate
dinner with the students most nights. This allowed us to know the
students better than we did in Berkeley.
8. Overall Impressions
David and Hal thought that the workshop was extremely successful.
To get a complete picture of how things really went, Giorgio, Sandro
and the students will need to be consulted.
9. Thanks
We are very grateful to MSRI and INdAM for making this workshop
possible. We also want to thank Giorgio and Sandro for doing such a
good job of organizing the workshop. Sylvana Boscherini and her staff
at the Palazzone were terrific.
10. The Topics Covered
Here is a description of the topics that we covered every day.
Week 1 (July 18-22): 10 main lectures, 1 background lecture
Monday – two lectures on affine toric varieties (Ch 1) [David]
Tuesday – two lectures on projective toric varieties (Ch 2) [Hal]
Wednesday – two lectures on normal toric varieties (Ch 3) [David]
Thursday – two lectures on divisors on toric varieties (Ch 4) [Hal],
plus a background lecture on quotients [David]
Friday – two lectures on homogeneous coordinates and quotient
constructions (Ch 5) [David]
Week 2 (July 25-29): 10 main lectures, 3 background lectures
Monday – two lectures on line bundles on toric varieties (Ch 6) [Hal],
plus a background lecture on reflexive sheaves and
differentials [David]
Tuesday – two lectures on projective toric morphisms and the
canonical sheaf of a toric variety (Ch 7/8) [David], plus
a background lecture on sheaf cohomology [Hal]
Wednesday – two lectures on sheaf cohomology of toric varieties
(Ch 9) [Hal]
Thursday – two lectures on toric surfaces (Ch 10) David, plus a
background lecture on equivariant cohomology and
spectral sequences [Hal]
Friday – two lectures on singular and equivariant cohomology of toric
varieties and Riemann-Roch (Ch 12/13) [Hal]

5 of 16

Summer Graduate School: Toric Varieties , July 18-29, 2011

5

11. The Daily Schedule
The daily schedule was the same every morning, but in the afternoon,
we used three different schedules.
Mornings:
10:00–11:00: Hour lecture
11:00–11:30: Coffee break
11:30–12:30: Hour lecture
12:30–2:00 Lunch
Afternoons:
Schedule 1: Days with no background lecture:
2:00–3:45:
3:45–4:00:
4:00–5:00:
5:00–6:15:

Begin problem session
Coffee break
Continue problem session
Five 15 minute student presentations on problems

Schedule 2: Days with a background lecture:
2:00–3:45:
3:45–4:00:
4:00–5:00:
5:00–6:15:
6:15–6:30:
6:30–7:30:

Begin problem session
Coffee break
Continue problem session
Five 15 minute student presentations on problems
Break
Background lecture

Schedule 3: The last day (Friday, July 29):
1:45–2:45:
2:25–3:15:
3:15–3:45:
3:45–4:00:
4:00–4:30:

Lecture on GIT and the secondary fan (Ch 14/15) [David]
Lecture on Cox rings of Del Pezzo Surfaces [Damiano]
Brief discussion of open problems [David and Hal]
Coffee break
Lecture on Hodge numbers of CY complete intersections
in toric varieties [Andrey]
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Attending Graduate Students
First Name
Man-Wai
Roger
Yuncheng
Zhentao
Daniel
Laura
Dustin

Last Name
Cheung
Dellaca
Lin
Lu
Moseley
Rider
Ross

Current Institution
University of California, San Diego
University of California
Stanford University
University of Pennsylvania
University of Oregon
Louisiana State University
Colorado State University

Graduate Student Statistics
Participants

7

Gender
Male
Female
Declined to state

7
5
2

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive

71.43%
28.57%
0.00%

42.86%
28.57%
0.00%
0.00%
0.00%
0.00%
28.57%

7
3
2
0
0
0
0
2
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See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

4

100%

partially

0

0%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

4

100%

satisfactory

0

0%

not satisfactory

0

0%

no opinion

0

0%

Was there too much material presented; was the school too ambitious?
too much

0

0%

just right

4

100%

not enough

0

0%

no opinion

0

0%
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Was the problem session helpful?
yes

4

100%

0

0%

no

0

0%

no opinion

0

0%
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Additional comment on the topic presentation and organization
Hal and David did a wonderful job.
There were lots of examples; they really helped!

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

4

100%

partially

0

0%

no

0

0%

yes

4

100%

partially

0

0%

no

0

0%

Did the workshop increase your interest in the subject?

Was the school worth your time and effort?
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yes

4

100%

partially

0

0%

0

0%
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no

Is it likely that you will work in the area of the workshop subject in the future?
yes

2

50%

may be

2

50%

no

0

0%

How would you evaluate your interaction with other participants?

not satisfactoryabove satisfactory

Additional comments on your personal assessment

Venue
Please rate the different categories
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1 - not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

25%

5 - above satisfactory

3

75%

Your overall experience
1 - not satisfactory

0

0%

0

0%

3

0

0%

4

0

0%

5 - above satisfactory

4

100%

1 - not satisfactory

0

0%

2

0

0%

3

0

0%

4

0

0%

5 - above satisfactory

4

100%
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not satisfactoryabove satisfactory

The assistance provided by staff

not satisfactoryabove satisfactory

The physical surroundings

not satisfactoryabove satisfactory

Additional comments on the school venue
Great place for a workshop!

Accommodation and Food
Please rate the different categories
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1 - not satisfactory

0

0%

2

0

0%

3

1

25%

4

0

0%

5 - above satisfactory

3

75%

The summer school accommodation
1 -not satisfactory

0

0%

0

0%

3

1

25%

4

0

0%

5 -above satisfactory

3

75%

1 -not satisfactory

0

0%

2

0

0%

3

0

0%

4

1

25%

5 -above satisfactory

3

75%
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not satisfactoryabove satisfactory

The food provided

not satisfactoryabove satisfactory

Additional comments on accommodation and food
The accomodation and food far exceeded my expectations.

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve the overall experience for
future participants.

Number of daily responses
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Summer Graduate Workshop: Toric Varieties in Cortona, Italy
July 18, 2011 to July 29, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 Hal and David did a wonderful job.
 There were lots of examples; they really helped!
Additional comments on the venue


Great place for a workshop!

Additional comments on accommodation and food
 The accommodation and food far exceeded my expectations.
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Summer Graduate Workshop:
Seminaire de Mathematiques
Superieures 2011. Metric Measure
Spaces: Geometric and Analytic
Aspects.
June 27, 2011 to July 08, 2011
University of Montreal, Canada

Organizers:
Galia Dafni (Concordia University, Montreal)
Robert McCann (University of Toronto)
Alina Stancu (Concordia University, Montreal)
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SMS 2011: Director’s report.

This was indeed an exceptional edition of the Séminaire des Mathématiques
Supérieures !
First and foremost, the scientific and educational value of the meeting was
superb. The quality of the talks was excellent, the preparation and level of the
students was superior and this was complemented by a stimulating and intense
mathematical atmosphere. The organizers, Galia Dafni, Robert McCann
and Alina Stancu have done an excellent job not only in what concerns the
scientific program but also in operating a rigourous selection of the student
participants as well as in managing the day-to-day organizational issues.
I thank all three of them for their hard work as well as Ms. Sakina Benhima from the CRM who assisted them and me with the administrative matters
required in running this activity.
Secondly, this edition of the SMS was the 50th in the history of this venerable institution but it also was the first in the new, re-configured series. This
edition was only possible with the co-operation of our main partners the CRM,
Fields Institute, PIMS and MSRI as well as with support from the ISM,
the Universities of Montreal and Concordia as well as support from the
Canadian Mathematical Society.
I thank all these insitutions for their contributions and I also thank the board
of directors of the SMS for their work and support.
It is clear that this cooperative formula is hugely successful: even if this was
the very first school with the new structure, there were essentially no hiccups
and the whole process was considerably more stable and streamlined compared
with past years which made it easier to focus on scientific matters as opposed to
administrative ones. The greater emphasis on scientific aspects also made the
selection of students much more competitive than in previous editions. Indeed,
the only lingering regret is that we could not provide support to a somewhat
larger number of students.
In the following you will find a detailed scientific, organizational and budgetary report. I thank again the organizers for taking the time to prepare such
a thorough document.

Yours Sincerely,

Octav Cornea
Director SMS

Montreal, August 21, 2011.
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Séminaire de Mathématiques Supérieures (SMS) 2011
Metric measure spaces: geometric and analytic aspects
June 27 - July 8, 2011
Organizers: G. Dafni (Concordia University), R. McCann (University of Toronto),
A. Stancu (Concordia University)

1. Scientific Report.
In recent decades, metric-measure spaces have emerged as a fruitful source of mathematical questions in their own right, and as indispensable tools for addressing classical
problems in geometry, topology, dynamical systems, and partial diﬀerential equations.
Our 2011 summer school was designed to lead young scientists to the research frontier
concerning the analysis and geometry of metric-measure spaces, by exposing them to
a series of minicourses featuring leading researchers who highlighted both the stateof-the-art and some of the exciting challenges which remain.
The mini-courses could be grouped into three broad categories: (i) analytical aspects
of metric spaces, (ii) functional and metric geometry, and (iii) techniques from optimal
transportation — which has emerged as an important collection of ideas build useful
links between (i) and (ii). They were all of an exceptionally high quality. It was
clear that the speakers had spent a lot of time and eﬀort preparing the material and
this was very much appreciated by the audience. Moreover, many of the speakers
attended the other mini-courses and this generated interesting interactions. A couple
of senior participants — Nicola Gigli (Université de Nice), a co-author of several of
the speakers, and Frank Morgan (Williams College) — were present, for all or part of
the school, and actively involved in the discussions. After each lecture there was time
for questions from the students, which ranged from elementary to very knowledgeable.
Often students and lecturers continued the discussions between the talks and during
the lunch breaks.
The mini-courses came under the themes outlined above, with certain talks providing
links between them. The third and most prevalent was the use of ideas from optimal
transportation to deﬁne geometric notions on metric measure spaces, in particular the
notion of lower curvature bounds. Yann Ollivier began the school by introducing a
deﬁnition of discrete Ricci curvature on metric spaces, based on the idea of comparing the (average transportation) distance between balls to the distance between their
centers. Ollivier’s talks were complemented on the one hand by Vitali Kapovitch’s
lectures, emphasizing the Riemannian geometry point of view, and on the other by
Robert McCann’s lectures on optimal transportation. Kapovitch described the consequences of curvature bounds on Riemannian manifolds, comparing in particular Ricci
curvature versus sectional curvature, and metric analogs in Aleksandrov spaces. McCann’s mini-course provided students with insight into the techniques and applications
of optimal transportation starting with the classical transportation problem of Monge
and Kantorovich and leading to the recent theorems concerning smoothness of optimal
1
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maps by Ma, Trudinger, Wang and Loeper. Along the way there were excursions into
two-player zero sum games, convex duality and linear programming, fully nonlinear
partial diﬀerential equations, the economics of optimal pricing, and connections with
minimal Lagrangian submanifolds in semi-Riemannian geometry.
This theme was taken up in the second week by Karl-Theodor Sturm, who spoke about
the celebrated curvature-dimension condition for metric measure spaces, originating
in his work and that of Lott-Villani (with ideas tracing back to the work of McCann).
He introduced a variant of this condition, the so-called “reduced curvature-dimension
condition”, which has the local-to-global property. The mini-course concluded with a
detailed exposition of the relevant notions and results in the setting of Finsler spaces.
The discussion of optimal transportation started by McCann continued with a series
of talks by Young-Heon Kim on Ma-Trudinger-Wang curvature and regularity of optimal transport. In this theory, the non-negativity of certain sectional curvatures of
a metric induced by the transportation cost turns out to be necessary and suﬃcient
for the smoothness of optimal maps. Focusing his talks in the Riemannian setting,
Kim outlined the state-of-the art through a series of examples and counterexamples,
building up to his recent joint work on Hölder continuity of optimal maps between
not-necessarily-smooth distributions of mass. The course by Felix Otto illustrated
further uses of notions coming from optimal transportation, in particular the Wasserstein distance, in partial diﬀerential equations from applied mathematics modeling
dissipative mixing of immiscible ﬂuids. Here he revisited his classical bound on the
nonlinear mixing rate. This appears uncontrolled in the linearized regime due to the
Rayleigh-Taylor instability, which predicts that thin ﬁngers of ﬂuid grow faster, with
the thinnest ﬁngers growing arbitrarily fast. More than a decade ago, Otto coarsegrained the dynamics, to show that the average ﬂuid density as a function of its height
obeys a Burger’s type equation which predicts mixing at a bounded rate. In a recent
preprint with Gigli, he showed that this dynamics actually represents a gradient ﬂow
in a metric space setting, which picks out the unique entropy solution to the scalar
conservation law, as explained in his lectures.
The second theme of the summer school, roughly coming under the “analytic aspects”
of metric spaces, concerned notions of diﬀerentiability on metric measure spaces and
the corresponding function spaces. This theme started in the ﬁrst week with the
parallel series of lectures by Piotr Hajlasz and Pekka Koskela. Without relying on
much background from the audience, Hajlasz succeeded in introducing students to the
fascinating and sometimes surprising world of Sobolev mappings between manifolds,
from manifolds into metric spaces and between metric spaces, in which basic facts
such as approximation by smooth or Lipschitz functions cannot be taken for granted,
and may depend on topological properties involving homotopy groups (in the case
of manifolds). Koskela’s dynamic lectures exposed the audience to questions from
the theory of quasi-conformal mappings in the context of (Ahlfors regular) metricmeasure spaces, covering in detail the regularity of QC maps, the notion of quasisymmetry, and the function spaces preserved under these maps. In addition to Sobolev
spaces (using the deﬁnition given by Hajlasz), recent work by Koskela, Yang and Zhou
2
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was described, showing that certain appropriately deﬁned Besov and Triebel-Lizorkin
spaces are preserved.
The two themes described above came together in the mini-course by Luigi Ambrosio
in the school’s second week. Ambrosio reviewed and compared various notions of
weak gradients and Sobolev spaces in metric measure spaces, such as upper gradients
(due to Heinonen and Koskela), absolute continuity on lines (a deﬁnition by Levi
extended to metric measure spaces by Shanmugalingam), and Cheeger’s energy, and
showed the identiﬁcation of weak gradients using optimal transportation techniques,
without relying on doubling or Poincaré assumptions. These exciting results (joint
work of Ambrosio with Gigli and Savaré) used a gradient ﬂow based on the Wasserstein
distance and the curvature-dimension conditions of Lott-Sturm-Villani.
The ﬁnal theme could be described as functional and geometric inequalities. The
mini-course of Ollivier concluded with results on concentration of measure and the
Brunn-Minkowski inequality for the discrete hypercube (the latter joint work with
Villani), part of the body of work for which he was awarded the 2011 CNRS bronze
medal. The course of Emanuel Milman, spanning the two weeks, described the relations between isoperimetric inequalities, concentration of measure, and functional
inequalities such as Poincaré, Sobolev and log-Sobolev. While isoperimetric inequalities imply Sobolev type inequalities, and it is known from work of Gromov -V. Milman
that, in any metric space, the Poincaré inequality implies exponential concentration,
the reverse implications do not, generally, hold. It was thus an impressive result that
in the case of a Riemannian manifold with density having lower bounds on the BakryÉmery tensor, E. Milman showed that concentration inequalities imply isoperimetric
inequalities. A main ingredient of his proof is a result of Frank Morgan, well known in
geometric measure theory. The latter topic was featured in the lectures by Guy David.
Starting with the famous Plateau problem in higher dimensions (not yet solved) as
an illustration, David’s course discussed the structure of minimizers to functionals on
currents with a given lower dimensional rectiﬁable current as boundary. The focus was
now on the lack of smoothness, and minimizers in the sense of Almgren, concluding
with the proof of Jean Taylor’s theorem which characterizes them. His nice manner of
exposition was punctuated by exercises in which David engaged the audience.
The relations between various inequalities was also the subject of the course by Thierry
Coulhon in the second week. Again working in the Riemannian context, but this time
on a non-compact manifold with volume doubling, Coulhon discussed the implications
of various heat kernel estimates to Lp boundedness of Riesz transforms, a important
question which relates back to the second theme since it concerns the compatibility
of various deﬁnitions of weak derivatives (i.e. the weak gradient and the square-root
of the Laplacian) and the corresponding Sobolev spaces. An example was given of a
fractal-like manifold where local and global bounds diﬀer. Heat kernel estimates, and in
particular this type of diﬀerent local and global behaviour, also played a prominent role
in the lectures by Martin Barlow, where Gaussian bounds were shown to be equivalent
to a parabolic Harnack inequality on the one hand, and doubling and Poincaré on the
other. These inequalities (or their failure) were discussed in detail for the Sierpinski
3
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carpet. The high quality of the lectures by Barlow, Ambrosio and Kim during the last
days of the school guaranteed a full audience up to the last minute.
2. Organization and Administration.
We received 135 applications from which we selected to fund 40 participants other
than speakers. Approximately 20 more participants attended without our support,
mostly local graduate students, a few local faculty, and a few funded by their home
institutions and/or research supervisors.
About 82% of the funding for participants went to graduate students, of which we
tried to select those who were already advanced in their studies and working in areas
closely related to the topic of the school, and the remaining funding was directed to
young PhD’s (no earlier than 2008). There were a few exceptions such as the graduate
students selected by MSRI based on other criteria, and a very advanced undergraduate
student from UBC who was about to enter graduate school. In the selection process,
we gave priority to the applicants for whom the school could make a signiﬁcant impact.
In this regard, a letter from the advisor explaining the relevance of the school for the
student’s program of studies was often a decisive factor. About 20% from the total
number of participants, with or without funding, were female.
With the exception of the two CMS scholarships, and the 8 graduate students funded
through MSRI’s contribution (covering both local and travel expenses), the majority
received a somewhat basic local support: 2 weeks in the student residences of the
Université de Montreal and a small supplement for daily expenses. To make up for
such a small per diem, we provided a breakfast every day of the school, as well as
coﬀee breaks. The CRM’s administrative assistant was essential in the planning and
the organization of the latter. For a small number of participants who requested it,
we added a ﬂat CDN$250 aid for travel. In today’s travel costs, this is a very small
amount. On this basis alone, several other potential participants which we invited to
the school declined to attend.
In what regards the CMS scholarships, they were awarded to two exceptionally qualiﬁed students enrolled in Canadian PhD programs. Both recipients actively engaged
in the Q&A and discussions following the lectures. The MSRI funded students, supported at a higher rate than the average participant, were a bit more diﬃcult to select
due to the institute’s internal policy which had to be met, and two of the conﬁrmed
participants cancelled at the last minute. It is expected that experience will help
simplify this selection process in the future.
If additional funding would have been available, we would have probably increased by
about 10 the number of participants with ﬁnancial support, but mostly we would have
used the funds to provide more support toward living expenses and travel.

4

6 of 35

Summer Graduate School:Seminaire de Mathematiques Superieures 2011, June 27 - July 8, 2011

3. Outline of the Expenditures.
Speakers: housing at the Terrace Royale hotel near the Université de Montreal, reimbursement of travel expenses and per diem meals.
SMS funded participants: 2 weeks at the dormitories (CDN$440, non-refundable),
CDN$210 per diem meals, and a few CDN$250 supplements for travel expenses.
CMS scholarships: 2 at CDN$1000 a piece.
MSRI funded participants: 8 covering housing, meals and travel expenses, plus additional dormitory charges for the two students who cancelled at the last minute, for a
total of US$10,000.
Social activities:
Daily breakfast and coﬀee breaks.
Two wine-and-cheese receptions for the students and speakers (covered by the CDN
$20 fee charged to each participant).
Two dinners for the speakers at local restaurants (one per week due to some speakers
not staying for the whole two weeks).
4. Acknowledgements.
The organizers wish to acknowledge the generous support of the sponsors of the SMS
2011: the CRM, Fields Institute, PIMS, MSRI, ISM, Unversité de Montréal, Concordia
University and the CMS. We also recognize the hard work of the SMS Director, Octav
Cornea, and Sakina Benhima, the SMS administrator at the CRM, and thank those
who assisted her with the social activities.
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5. Speakers.
• L. Ambrosio (Scuola Normale Superiore, Pisa)
Title: Calculus in metric measure spaces with Ricci curvature bounded from below
• M. Barlow (University of British Columbia)
Title: Heat equation on some fractal metric spaces
• T. Coulhon (Université de Cergy-Pontoise)
Title: Heat kernel estimates, Sobolev type inequalities and Riesz transform on
non-compact Riemannian manifolds
• G. David (Université de Paris-Sud, Orsay)
Title: Regularity results for minimal sets
• P. Hajlasz (University of Pittsburgh)
Title: Sobolev mappings into metric spaces
• V. Kapovitch (University of Toronto)
Title: Fundamental groups of manifolds with lower Ricci curvature bounds
• Y.-H. Kim (University of British Columbia)
Title: Ma-Trudinger-Wang curvature and regularity of optimal transport
• P. Koskela (University of Jyväskylä)
Title: Quasiconformal mappings and function spaces
• R. McCann (University of Toronto)
Title: Optimal transportation
• E. Milman (Technion, Haifa)
Title: Isoperimetric, functional and concentration inequalities
• Y. Ollivier (CNRS, Université Paris-Sud, Orsay)
Title: Discrete Ricci curvature with applications
• F. Otto (Max Planck Institute for Mathematics in Sciences, Leipzig)
Title: Burger’s equation as a gradient flow on two-phase Wasserstein space
• K.T. Sturm (University of Bonn)
Title: Ricci bounds for metric measure spaces and geometric analysis
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6. Participants.
• Tayeb Aı̈ssiou, Concordia University, Canada
• Suliman Albandik, Mathematisches Institut Gottingen Universität, Germany
• Sebastien Andres, University of British Columbia, Canada
• Alex Austin, University of Illinois at Chicago, USA
• Jorge Basilio, CUNY, USA
• Mohammad Bavarian, University of British Columbia, Canada
• Ryan Benty, Concordia University, Canada
• Raquel Cabral, Concordia University, Canada
• Li Chen, Université de Paris Sud, Orsay, France
• Shibing Chen, University of Toronto, Canada
• Jong Keun Choi, Yonsei University, South Korea
• Guy David, UCLA, USA
• Qintao Deng, Huazhong Normal University, China
• Jian Duan, University of Arkansas, USA
• Tullia Dymarz, Université de Paris Sud, Orsay, France
• Nathaniel Eldredge, Cornell University, USA
• Andrew Fenwick, Concordia University, Canada
• Richard Fournier, Université de Montréal, Canada
• Paul M. Gauthier, Université de Montréal, Canada
• Saman Gharib, University of British Columbia, Canada
• Nicola Gigli, Université de Nice, France
• Dorian Goldman, Université Pierre Marie Curie - Paris 6, France
• Jasun Gong, University of Pittsburgh, USA
• Heather Griﬃn, University of Arkansas, USA
• Metin Alpen Gur, Indiana University, USA
• John Harvey, University of Notre-Dame, USA
• Erwan Hillion, Université de Neuchâtel, Switzerland
• Xueping Huang, Bielefeld University, Germany
• François Huard, Bishop’s University, Canada
• Lionel Jassioneesse, Université de Bourgogne, Dijon, France
• Chanyoung Jun, University of Illinois at Urbana-Champaign, USA
• Ehsan Kamalinejad, University of Toronto, Canada
• Kyle Kinnenberg, UCLA, USA
7

9 of 35

Summer Graduate School:Seminaire de Mathematiques Superieures 2011, June 27 - July 8, 2011

• Jun Kitagawa, Princeton University, USA
• Slawomir Kolasinski, University of Warsaw, Poland
• Jonathan Korman, University of Toronto, Canada
• Artem Kozhevnikov, École Normale Supérieure, Paris, France
• Eric Larson, Washington State University, USA
• Hanjin Lee, McGill University, Canada
• Woon Yin (Paul) Lee, University of California, Berkeley, USA
• Stephen Lewis, University of Washington, USA
• Xiangyu Liang, Université de Paris Sud, Orsay, France
• Janna Lierl, Cornell University, USA
• Shiping Liu, Max Planck Institute for Mathematics in Sciences, Leipzig, Germany
• Wolfgang Loehr, University Duisburg-Essen, Germany
• Charly Makitu Kivuvu, University of South Africa (UNISA), South Africa
• Frank Morgan, Williams College, USA
• Michael Munn, CUNY-City Tech, USA
• Mohammad Najaﬁ Ivaki, Concordia University, Canada
• Vincent Nolot, Université de Bourgogne, Dijon, France
• Melanie Pivarski, Roosevelt University, Chicago, USA
• Mohammad Rostami, University of Waterloo, Canada
• Boutayeb Salahaddine, Université de Cergy-Pontoise, France
• Christian Seis, Max Planck Institute for Mathematics in Sciences, Leipzig, Germany
• Shichang Song, University of Illinois at Urbana-Champaign, USA
• Benjamin Steinhurst, Cornell University, USA
• Daniele Valtorta, Università degli Studi di Milano, Italy
• Eduardo Santillan Zeron, Cinvestav-IPN (Institut Polytechnic National), Mexico
• Xiangwen Zhang, McGill University, Canada
• Yongsheng Zhang, Stony Brook University, USA
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Appendix 1 : Program
-----------------------------

Centre de recherches mathématiques
Université de Montréal

École d’été SMS 2011 (50e édition) “Espaces métriques mesurés : aspects
géométriques et analytiques”
Du 27 juin au 8 juillet 2011
SMS 2011 Summer School (50th Edition) “Metric Measure Spaces:
Geometric and Analytic Aspects”
June 27 - July 8, 2011

HORAIRE / PROGRAM

Conférences : salle Z-330 (Pavillon Claire-McNicoll)
Pauses-café : salle 1221 (Pavillon André-Aisenstadt)
Réception (29 juin) : Salon Maurice-L’Abbé (Pavillon André-Aisenstadt)
Lectures: Room Z-330 (Pavillon Claire-McNicoll)
Coffee Breaks: Room 1221 (Pavillon André-Aisenstadt)
Reception (June 29): Salon Maurice-L’Abbé (Pavillon André-Aisenstadt)
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Le lundi 27 juin 2011 / Monday, June 27, 2011
09:00 - 09:45 Inscription et café croissants (Hall d’entrée Pav. Aisenstadt) / Registration and
Coffee & Croissants (Hall d’entrée Pav. Aisenstadt)

09:45 - 10:00 Mot de bienvenue / Opening Remarks
10:00 - 11:00 Yann Ollivier (Université Paris Sud)
“Discrete Ricci curvature with applications - I”
11:15 - 12:15 Guy David (Université Paris Sud)
“Regularity results for minimal sets - I”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Vitali Kapovitch (University of Toronto)
“Fundamental groups of manifolds with lower Ricci curvature bounds - I”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 17:00 Robert McCann (University of Toronto)
“Optimal Transportation: Geometry, Regularity and Applications - I”

16 juin 2011
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Le mardi 28 juin 2011 / Tuesday, June 28, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Yann Ollivier (Université Paris Sud)
“Discrete Ricci curvature with applications - II”
10:45 - 12:15 Robert McCann (University of Toronto)
“Optimal Transportation: Geometry, Regularity and Applications - II”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Vitali Kapovitch (University of Toronto)
“Fundamental groups of manifolds with lower Ricci curvature bounds - II”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Piotr Hajlasz (University of Pittsburg)
“Sobolev mappings into metric spaces - I”
16:45 - 17:45 Pekka Koskela (University of Jyväskylä)
“Quasiconformal mappings and function spaces - I”

16 juin 2011
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Le mercredi 29 juin 2011 / Wednesday, June 29, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Yann Ollivier (Université Paris Sud)
“Discrete Ricci curvature with applications - III”
10:45 - 12:15 Guy David (Université Paris Sud)
“Regularity results for minimal sets - II”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Robert McCann (University of Toronto)
“Optimal Transportation: Geometry, Regularity and Applications - III”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Piotr Hajlasz (University of Pittsburg)
“Sobolev mappings into metric spaces - II”
16:45 - 17:45 Pekka Koskela (University of Jyväskylä)
“Quasiconformal mappings and function spaces - II”
18:00

Réception vin et fromages (Salon Maurice L’Abbé) / Wine-and-cheese reception
(Salon Maurice L’Abbé)

16 juin 2011
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Le jeudi 30 juin 2011 / Thursday, June 30, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Yann Ollivier (Université Paris Sud)
“Discrete Ricci curvature with applications - IV”
10:45 - 12:15 Guy David (Université Paris Sud)
“Regularity results for minimal sets - III”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Vitali Kapovitch (University of Toronto)
“Fundamental groups of manifolds with lower Ricci curvature bounds - III”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Piotr Hajlasz (University of Pittsburg)
“Sobolev mappings into metric spaces - III”
16:45 - 17:45 Pekka Koskela (University of Jyväskylä)
“Quasiconformal mappings and function spaces - III”

15 of 35
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Le vendredi 1 juillet 2011 / Friday, July 1, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Vitali Kapovitch (University of Toronto)
“Fundamental groups of manifolds with lower Ricci curvature bounds - IV”
10:45 - 12:15 Emanuel Milman (Technion-Israel Institute of Technology)
“Isoperimetric, Functional and Concentration Inequalities - I”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Piotr Hajlasz (University of Pittsburg)
“Sobolev mappings into metric spaces - IV”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Pekka Koskela (University of Jyväskylä)
“Quasiconformal mappings and function spaces - IV”

16 juin 2011
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Le lundi 4 juillet 2011 / Monday, July 4, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Karl-Theodor Sturm (University of Bonn)
“Ricci bounds for metric spaces and geometric analysis - I”
10:45 - 12:15 Emanuel Milman (Technion-Israel Institute of Technology)
“Isoperimetric, Functional and Concentration Inequalities - II”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Thierry Coulhon (Université de Cergy-Pontoise)
“Heat kernel estimates, Sobolev type inequalities and Riesz transform on non-compact
Riemannian manifolds - I”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Félix Otto (University of Bonn)
“Burgers’ equation as a gradient flow on two-phase Wassertein space - I”
16:45 - 17:45 Young-Heon Kim (University of British Columbia)
“Ma-Trudinger-Wang curvature and regularity of optimal transport - I”
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Le mardi 5 juillet 2011 / Tuesday, July 5, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Karl-Theodor Sturm (University of Bonn)
“Ricci bounds for metric spaces and geometric analysis - II”
10:45 - 12:15 Luigi Ambrosio (Scuola Normale Superiore Di Pisa)
“Calculus in metric measure spaces with Ricci curvature bounded from below - I”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Thierry Coulhon (Université de Cergy-Pontoise)
“Heat kernel estimates, Sobolev type inequalities and Riesz transform on non-compact
Riemannian manifolds - II”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Félix Otto (University of Bonn)
“Burgers’ equation as a gradient flow on two-phase Wassertein space - II”
16:45 - 17:45 Emanuel Milman (Technion-Israel Institute of Technology)
“Isoperimetric, Functional and Concentration Inequalities - III”

16 juin 2011
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Le mercredi 6 juillet 2011 / Wednesday, July 6, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Karl-Theodor Sturm (University of Bonn)
“Ricci bounds for metric spaces and geometric analysis - III”
10:45 - 12:15 Luigi Ambrosio (Scuola Normale Superiore Di Pisa)
“Calculus in metric measure spaces with Ricci curvature bounded from below - II”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Thierry Coulhon (Université de Cergy-Pontoise)
“Heat kernel estimates, Sobolev type inequalities and Riesz transform on non-compact
Riemannian manifolds - III”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Félix Otto (University of Bonn)
“Burgers’ equation as a gradient flow on two-phase Wassertein space - III”
16:45 - 17:45 Young-Heon Kim (University of British Columbia)
“Ma-Trudinger-Wang curvature and regularity of optimal transport - II”
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Le jeudi 7 juillet 2011 / Thursday, July 7, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Karl-Theodor Sturm (University of Bonn)
“Ricci bounds for metric spaces and geometric analysis - IV”
10:45 - 12:15 Martin T. Barlow (University of British Columbia)
“Heat equation on some fractal metric spaces - I”
12:15 - 14:00 Pause-déjeuner / Lunch break
14:00 - 15:00 Thierry Coulhon (Université de Cergy-Pontoise)
“Heat kernel estimates, Sobolev type inequalities and Riesz transform on non-compact
Riemannian manifolds - IV”
15:00 - 15:30 Pause-café / Coffee break
(Salle / Room 1221)
15:30 - 16:30 Félix Otto (University of Bonn)
“Burgers’ equation as a gradient flow on two-phase Wassertein space - IV”
16:45 - 17:45 Young-Heon Kim (University of British Columbia)
“Ma-Trudinger-Wang curvature and regularity of optimal transport - III”

16 juin 2011
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Le vendredi 8 juillet 2011 / Friday, July 8, 2011
08:30 - 09:30 Petit-déjeuner (1221) / Breakfast (1221)

09:30 - 10:30 Luigi Ambrosio (Scuola Normale Superiore Di Pisa)
“Calculus in metric measure spaces with Ricci curvature bounded from below - III”
10:45 - 12:15 Martin T. Barlow (University of British Columbia)
“Heat equation on some fractal metric spaces - II”
12:30 - 13:30 Young-Heon Kim (University of British Columbia)
“Ma-Trudinger-Wang curvature and regularity of optimal transport - IV”

16 juin 2011
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Appendix 2: Budget.
---------------------------

You will find below a summary of expenditures and income. The pages
that follow contain a detailed budget.

EXPENDITURES
Speakers - travel and local expenses
Student participants - student residences and travel support
Other expenditures - meals, advertisement, staff pay etc
TOTAL EXPENDITURES - estimated

31,138.67$
34,550.00$
10,231.29$
75,919.96$

INCOMES - grants and registration fees

75,220.00$

Notes for the pages that follow:

1. The expenditures that are only estimated at this time (due to
delays with various transactions, reimbursements etc) are in blue.
2. By an arrangement with the MSRI, the students supported by this
Institute have their travel expenses reimbursed directly by the MSRI.
The relevant amounts are also estimated and included in our global
budget in green.
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Attending Graduate Students
First Name
Alex
Metin Alper
John
Jun
Eric
zheyu
Janna
Shichang
yongsheng

Last Name
Austin
Gur
Harvey
Kitagawa
Larson
li
Lierl
Song
zhang

Current Institution
University of Illinois
Koc University, Turkey
University of Notre Dame
Princeton University
Washington State University
Indiana University
Cornell University
University of Illinois at Urbana-Champaign
SUNY
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Graduate Student Statistics
Participants

9

Gender
Male
Female
Declined to state

66.67%
22.22%
11.11%

9
6
2
1

44.44%
44.44%
0.00%
0.00%
0.00%
0.00%
11.11%

9
4
4
0
0
0
0
1

Ethnicity*
White
Asian
Hispanic
Pacific Islander
Black
Native American
Declined to state
* ethnicity specifications are not exclusive
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responses
See complete responses

Topic presentation and organization

Did the various topics within the workshop integrate into a coherent picture?
yes

5

100%

partially

0

0%

no

0

0%

no opinion

0

0%

Were the speakers generally clear and well organized in their presentation?
above satisfactory

3

60%

satisfactory

2

40%

not satisfactory

0

0%

no opinion

0

0%

Was there too much material presented; was the school too ambitious?
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too much

2

40%

just right

3

60%

not enough

0

0%

no opinion

0

0%

Was the problem session helpful?
yes

0

0%

partially

0

0%

no

0

0%

no opinion

5

100%

Additional comment on the topic presentation and organization
No problem session

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes

1

20%

partially

3

60%

no

1

20%
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Did the workshop increase your interest in the subject?
yes

5

100%

partially

0

0%

no

0

0%

Was the school worth your time and effort?
yes

4

80%

partially

1

20%

no

0

0%

Is it likely that you will work in the area of the workshop subject in the future?
yes
4

80%

may be

1

20%

no

0

0%

How would you evaluate your interaction with other participants?
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1 -not satisfactory

0

0%

2

0

0%

3

1

20%

4

1

20%

5 -above satisfactory

3

60%

not satisfactoryabove satisfactory
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Additional comments on your personal assessment

Venue
Please rate the different categories

Your overall experience
1 -not satisfactory

0

0%

2

1

20%

3

0

0%

4

2

40%

5 -above satisfactory

2

40%

1 -not satisfactory

0

0%

2

0

0%

3

0

0%

4

2

40%

5 -above satisfactory

3

60%

not satisfactoryabove satisfactory

The assistance provided by staff

not satisfactoryabove satisfactory

The physical surroundings
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1 -not satisfactory

0

0%

2

0

0%

3

0

0%

4

3

60%

5 -above satisfactory

2

40%

not satisfactoryabove satisfactory

Additional comments on the school venue
it will be much better if we are allowed to print here...

Accommodation and Food
Please rate the different categories

The summer school accommodation
1 -not satisfactory

1

20%

2

1

20%

3

1

20%

4

2

40%

5 -above satisfactory

0

0%

not satisfactoryabove satisfactory

The food provided
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1 -not satisfactory

0

0%

2

1

20%

3

1

20%

4

2

40%

5 -above satisfactory

1

20%

not satisfactoryabove satisfactory

Additional comments on accommodation and food
Internet was only available at the department, which was somewhat
cumbersome

Dorm room was very dirty.

Thank you for completing this survey

We welcome any additonal comments or suggestions you may have to improve
the overall experience for future participants.

Number of daily responses
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Summer Graduate Workshop: Seminaire de Mathematiques
Superieures 2011. Metric Measure Spaces: Geometric and Analytic
Aspects.
June 27, 2011 to July 08, 2011
Additional Survey Responses
Additional comments on the topic presentation and organization
 No problem session
Additional comments on the venue


it will be much better if we are allowed to print here...

Additional comments on accommodation and food
 Internet was only available at the department, which was somewhat cumbersome
 Dorm room was very dirty.
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