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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 mathe-
matics, 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) cele-
brate 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 dif-
ferent 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 algo-
rithms 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 ran-
dom 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.
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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’

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 com-
binatorial 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 three-
dimensional models, and some reasons for this were discussed in the short talks that followed
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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 non-
overlapping 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, dis-
cussing 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
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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

Page 5 of 17



First Name Last Name Institution
Beatrice de Tiliere Université de Paris VI (Pierre et Marie Curie)
Dana Randall Georgia Institute of Technology
Christine Soteros University of Saskatchewan

First Name Last Name Institution
Ivona Bezakova Rochester Institute of Technology
Nayantara Bhatnagar University of California
Mireille Bousquet-Melou Université Bordeaux 1 
Cédric Boutillier Pierre et Marie Curie
Raissa D'Souza University of California, Davis
Anthony Guttmann The University of Melbourne
Christian Krattenthaler Universität Wien
Zhongyang Li University of Cambridge
Neal Madras York University
Allan Sly University of California, Berkeley
Perla Sousi Emmanuel College, Cambridge
Nike Sun Stanford University
Maria Carla Tesi University of Bologna, Italy
Marie Théret Université de Paris VII (Denis Diderot)
Mariel Vazquez San Francisco State University
Mirjana Vuletic Brown University
Peter Winkler Dartmouth College

Organizers

Speakers
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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 Tutorial: Statistical and mathematical physics of 

discrete lattice models 

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 

 

 

Friday, January 13, 2012 

9:00AM - 10:00AM Simons Auditorium Dana Randall Tutorial 

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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First Name Last Name Institution
Daniel Ahlberg MSRI - Mathematical Sciences Research Institute
Hamed Amini École Polytechnique Fédérale de Lausanne (EPFL)
Arvind Ayyer University of California
Nicholas Beaton University of Melbourne
Dan Betea California Institute of Technology
Jeremie Bettinelli Université de Paris XI (Paris-Sud)
Ivona Bezakova Rochester Institute of Technology
Nayantara Bhatnagar University of California
Mireille Bousquet-Melou Université Bordeaux 1 
Cédric Boutillier Pierre et Marie Curie
Anna Bykhovskaya Moscow State University
Sunil Chhita MSRI - Mathematical Sciences Research Institute
Steven Collazos San Francisco State University
Raissa D'Souza University of California, Davis
Beatrice de Tiliere Université de Paris VI (Pierre et Marie Curie)
Amir Dembo Stanford University
Shawn Drenning MSRI - Mathematical Sciences Research Institute
Khairia El-Nadi Faculty of Science Alexandria University Egypt
Pierluigi Falco California State University, Northridge
Ming Fang MSRI - Mathematical Sciences Research Institute
Laura Florescu Los Alamos National Laboratory
Vadim Gorin MSRI - Mathematical Sciences Research Institute
Anthony Guttmann The University of Melbourne
Shahrzad Haddadan Dartmouth College
Tayebeh Hajjari Azad university Science and research Branch
Zachary Hamaker Dartmouth College
Vladislav Kargin Cambridge University
Adrien Kassel École Normale Supérieure
Tom Kennedy University of Arizona
Richard Kenyon Brown University
Noureen Khan University of North Texas
Natasha Komarov Dartmouth College
Michael Kozdron University of Regina
Christian Krattenthaler Universität Wien
Ricky Kwok University of California
Anna Levit MSRI - Mathematical Sciences Research Institute
Aihua Li Montclair State University
Zhongyang Li University of Cambridge
Svante Linusson Royal Institute of Technology (KTH)
Neal Madras York University
John McSweeney MSRI - Mathematical Sciences Research Institute
Peter Mester Indiana University
Anthony Metcalfe Royal Institute of Technology (KTH)
Sarah Miracle Georgia Institute of Technology
Sevak Mkrtchyan MSRI - Mathematical Sciences Research Institute
Eric Nordenstam University of Vienna
Dana Randall Georgia Institute of Technology
Steffen Rohde University of Washington
Neeraja Sahasrabhudhe Università di Padova
Justin Salez University of California, Berkeley
Koya Shimokawa Saitama University
Allan Sly University of California, Berkeley

Confirmed Participants
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Christine Soteros University of Saskatchewan
Perla Sousi Emmanuel College, Cambridge
Amanda Streib Georgia Institute of Technology
Jessica Striker University of Minnesota Twin Cities
Nike Sun Stanford University
Maria Carla Tesi University of Bologna, Italy
Marie Théret Université de Paris VII (Denis Diderot)
Maria Tsarenko University of Melbourne
Mariel Vazquez San Francisco State University
Mirkó Visontai University of Pennsylvania
Mirjana Vuletic Brown University
Nathan Williams University of Minnesota Twin Cities
Peter Winkler Dartmouth College
hao wu Université de Paris XI (Paris-Sud)
Zafeirakis Zafeirakopoulos Johannes Kepler Universität Linz
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Participants 67

Gender 67

Male 43.28% 29

Female 37.31% 25

Declined to state 19.40% 13

Ethnicity* 67

White 55.22% 37

Asian 16.42% 11

Hispanic 1.49% 1

Pacific Islander 0.00% 0

Black 0.00% 0

Native American 0.00% 0

Mixed 0.00% 0

Declined to state 26.87% 18

* ethnicity specifications are not exclusive

Officially Registered Participant Information
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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 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%

Satisfactory 16 37%

Below satisfactory 0 0%

no opinion 1 2%

Was there adequate time between lectures for discussion?
Above satisfactory 10 23%

Satisfactory 20 47%

Below satisfactory 12 28%

no opinion 1 2%

Additional comments on the topic presentation and organization

The conference was jam-packed with talks. I would have appreciated more time for conversation.Page 11 of 17

chris
Typewritten Text
43 responses out of 67 participants: 64% of total participants.



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

Personal assessment

Was your background adequate to access a reasonable portion of the material?
yes 34 79%

partially 8 19%

no 1 2%

Did the workshop increase your interest in the subject?
yes 31 72%

partially 10 23%

no 2 5%

Was the workshop worth your time and effort?
yes 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. I gained a lot of new ideas for my research. I really enjoyed getting to know

and interact ...
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Additional Activities

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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yes 12 28%

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

Not satisfactoryAbove satisfactory

1 - Not satisfactory 0 0%

2 0 0%

3 2 5%

4 12 28%

5 - Above satisfactory 29 67%

The assistance provided by MSRI staff

Not satisfactoryAbove satisfactory

1 - Not satisfactory 0 0%

2 0 0%

3 2 5%

4 8 19%

5 - Above satisfactory 33 77%
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The physical surroundings

Not satisfactoryAbove satisfactory

1 -Not satisfactory 0 0%

2 0 0%

3 0 0%

4 7 16%

5 -Above satisfactory 36 84%

The food provided during the workshop

Not satisfactoryAbove satisfactory

1 -Not satisfactory 1 2%

2 6 14%

3 16 37%

4 15 35%

5 -Above satisfactory 5 12%

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 ...

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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