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1. Overview of Activities

This annual report covers MSRI’s projects and activities that occurred during the last 14.5
months of the NSF core grant, DMS-0932078. Following the new reporting timeline, this report
includes two summers, 2014 and 2015.

1.1 New Developments

The year 2014-15, was a busy and exciting year. We held four (4) one-semester programs: New
Geometric Methods in Number Theory and Automorphic Forms and Geometric Representation
Theory were paired during the fall semester and Dynamics on Moduli Spaces of Geometric
Structures and Geometric and Arithmetic Aspects of Homogeneous Dynamics Were held during
the spring semester. All four programs were very popular, and their workshops well attended. All
programs had stellar researchers. Five (5) of them, Joseph Bernstein, Marc Burger, Pierre
Colmez, Elon Lindenstrauss, and Ngo Bao Chau, were funded by the Clay Mathematics Institute.

Joseph Bernstein is an internationally respected and accomplished researcher. He is the noted
recipient of a wide array of honors, including the 2004 Israel Prize in Mathematics, and has been
awarded membership in the Israeli Academy of Sciences, the USA National Academy of
Sciences, and is a Fellow of the American Mathematical Society. Aside from his research
contributions, Bernstein’s leadership and mentorship are legendary. Many of those who have
studied under him are now leaders in the area of Geometric Representation Theory.

Marc Burger’s accomplishments and status have been internationally recognized many times
over. He is a member of Leopoldina, the German National Academy, as well as a Fellow of the
American Mathematical Society. He is serving on several boards and scientific committees,
such as the Board of Trustees of the Institut des Hautes Etudes Scientifiques, the Scientific
Advisory Committee of the University of Vienna, and the Editorial Board of Commentarii
Mathematici Helvetici.

Pierre Colmez is one of the very prominent researchers in number theory, as his strong
international reputation corroborates. In 1999, he received the distinguished Gabrielle Sand et
Guido Triossi prize from the French Academy of Sciences; a few years later, in 2005, he
received the Prix Fermat from the Institut Mathématiques de Toulouse, which makes him a
member of an exceptional class of recipients such as Andrew Wiles (1995), Richard Taylor and
Wendelin Werner (2001), and Manjul Bhargava and Igor Rodnianski (2012). He was a Professor
at the Ecole Polytechnique (France) for almost 20 years before moving to the Insitut
Mathématiques de Jussieu, and he has visited countless mathematics research departments across
the world.

Ngb Bao Chau’s proof of the Fundamental Lemma of Langlands-Shelstad earned him the Fields
Medal in 2010. Prior to that, he won the Clay Research Award (with G. Laumon) in 2004 and
the Prix Sophie Germain de I’Académie des Sciences de Paris in 2007. He is a fellow of the
American Academy of Arts and Sciences (since 2012) and gave a plenary address at the ICM
2010 in Hyderabad. Even entities outside of the mathematical research community have
acknowledged his incredible potential: In 2009, Time magazine chose his proof of the
Fundamental Lemma as one of the top ten scientific discoveries of the year.



Elon Lindenstrauss’ fame precedes him, and there is not much we can say that is not already well
known. In 2010, he was awarded the Fields Medal for his results on measure rigidity in ergodic
theory and their applications to number theory. Starting in early 2000, his Ph.D. thesis won him
both the Kennedy-Lee Prize (2000) and, a year later, the Nessyahu Prize; in 2003, he received
the Salem Prize (with Kannan Soundararajan), which is awarded to young researchers for
outstanding contributions to the field of analysis; in 2004, he received the European
Mathematical Society Prize; in 2008, he received the Michael Bruno Memorial Award, and, in
2009, he was honored with the Anna and Lajos Erdds Prize in Mathematics and the Fermat Prize.
Since 2012, he has been a member of the Israel Academy of Sciences and Humanities as well as
a member of the Academia Europea.

Another outstanding member was Maryam Mirzakhani a Research Professor in the Dynamics on
Moduli Spaces of Geometric Structures program. In 2014 she was awarded a Fields Medal for
her outstanding contributions to the dynamics and geometry of Riemann surfaces and their
moduli spaces. She became the first female, and first Iranian, to win this prestigious prize.
Mirzakhani became known to the international math scene as a teenager, winning gold medals at
both the 1994 and 1995 International Math Olympiads — she finished with a perfect score in the
latter competition. She received her Ph.D. from Harvard University in 2004 under the guidance
of Curtis McMullen. From 2004 to 2008 she was a Clay Mathematics Institute Research Fellow
and an assistant professor at Princeton University. In 2008, she became professor at Stanford
University. Many consider her work to be “truly spectacular”. One of Mirzakhani’s more recent
contributions — a monumental collaboration with Eskin about the dynamics of abstract surfaces
connected to billiard tables — is “probably the theorem of the decade” in Mirzakhani’s highly
competitive field, said Benson Farb, a University of Chicago mathematician.

Another twenty-three (33) researchers were MSRI Eisenbud and Simons Professors.

All four programs reported striking results (see the Appendix for more details), and a significant
factor in this success was the care taken to ensure synergistic pairings among the programs.
Such pairing are not easily made, and their success is not always predictable. However, when
the 2014 -15 Fall and Spring programs were being solicited, the Scientific Advisory Committee
made a conscious and determined effort to find subjects that would enrich one another with
potentially unexpected interactions. Largely due to the Committee members' depth and breadth
of expertise, their pairings yielded astonishing results.

In Fall 2014, some of the most striking results came from the geometric arithmetic Langlands
program. The seminal work of Scholze and Fargues presented in the Chancellor's Lectures
(given on the UC Berkeley campus by Peter Scholze) set the foundations for a bridge between
the topics of the two fall programs, Geometric Representation Theory (GRT) and New
Geometric Methods in Number Theory. A new curve, the Fargues-Fontaine curve, emerged as
the fundamental geometric object, which to be understood requires the new machinery of
Scholze. That is, the theory of perfectoid spaces and its elaboration, that of diamonds. That
theory allows one to effectively treat algebra over Q_p as geometry over a curve. The vision of
Scholze and Fargues embeds the local Langlands program into the (newly formulated) geometric
Langlands program on this curve, bringing the key ideas underlying the GRT program into direct
contact with number theory. These Chancellor’s Lectures were oversubscribed, and



enthusiastically followed by graduate students, program members, and faculty from the UCB
math department.

To elaborate a bit further, let us add that Laurent Fargues, a member of the number theory
program, exploited the techniques introduced by Scholze during his Chancellor's Lectures in an
unexpected way. Fargues proposed a compelling geometric framework for formulating the local
Langlands correspondence, in the spirit of the Geometric Langlands correspondence and in the
style of the work of Adams-Barbasch-Vogan for the Archimedean case. More precisely, given a
quasi-split reductive group G over the field of p-adic numbers, Fargues proved that the points of
the stack of G-bundles on the Fargues-Fontaine curve are in bijection with the Kottwitz set of
\delta-conjugacy classes in G. Fargues formulated a conjecture asserting the existence of a
functor associating to each Langlands parameter with values in the Langlands dual group of G, a
perverse sheaf on the stack of G-bundles together with a long list of natural properties. The work
of Scholze and the conjectures of Fargues will surely serve as a roadmap for the future
development of the local Langlands correspondence and are bound to frame the interactions
between geometry and algebra for years to come.

One of the factors that led to the success of the Geometric and Arithmetic Aspects of
Homogeneous Dynamics (GAAHD) Spring 2015 program was the overlap with the parallel
Dynamics of Moduli Spaces of Geometric Structures (DMSGS) program. As the program names
suggest, the common denominator of both programs is the role of dynamics in understanding
various phenomena. Thus, while the objects of study in the two groups are different, there is
much overlap in techniques and there is a common language, which includes such notions as
group actions, symmetric spaces, and discrete subgroups of Lie groups. An example of a
research collaboration involving members of both programs is provided by Maryam Mirzakhani
(a member of the DMSGS program) and Alex Wright (a postdoc from the GAAHD program).
Building on earlier work of Mirzakhani with Alex Eskin and Amir Mohammadi (also from the
GAAHD program) that showed that all SL(2;R) orbit closures in moduli spaces of translation
surfaces are affine submanifolds, they investigated the boundary of these affine invariant
manifolds in the Deligne Mumford compactification. A preprint of their paper has appeared.

This year, the MSRI’s annual Hot Topics workshop was on Kadison-Singer, Interlacing
Polynomials, and Beyond. In a recent paper, Marcus, Spielman and Srivastava solved the
Kadison-Singer Problem by proving Weaver’s KS2 conjecture and the Paving Conjecture. Their
proof involved a technique they called the “method of interlacing families of polynomials” and a
“barrier function” approach to proving bounds on the locations of the zeros of real stable
polynomials. Using these techniques, they also proved that there are infinite families of
Ramanujan graphs of every degree, and they developed a very simple proof of Bourgain and
Tzafriri’s Restricted Invertibility Theorem. The goal of this workshop was to help build upon
this recent development by bringing together researchers from the disparate areas related to these
techniques, including Functional Analysis, Spectral Graph Theory, Free Probability, Convex
Optimization, Discrepancy Theory, and Real Algebraic Geometry. A full report can be found in
the appendix.

The talks of all of our workshops were recorded and can be seen on our website at
http://www.msri.org/web/msri/online-videos.



Funding. In 2014-15, MSRI’s overall expenditures totaled $9,729,070 with $6,886,772

(71%) dedicated to science. This was the year when MSRI, in partnership with the IAS, held a
Math Festival in Washington DC. Of the overall scientific expenditures, $4,965,474 (73%) came
from the NSF, $443,873 (6%) from the NSA, and the rest, $1,477,425 (21%) came from private
funds such as, Simons Foundation, Clay Mathematical Institute, donors, other foundations, and
MSRI’s Endowment returns. For example, of the support for program members (long-term
visitors) 62.5% came from the NSF, 7.4% from NSA, and 30.12% from private funds. Of the
support for workshop participants (short term visitors) 72.7% came from the NSF, 7.6% from the
NSA, and 19.7% from private funds. These numbers demonstrate MSRI’s ability to leverage the
support that the NSF provides and thereby amplify its benefits; we feel that this is possible
because the core NSF support provides such a strong foundation for, and endorsement of,
MSRI’s scientific quality.

Postdoctoral Program. Thirty-six (36) Postdoctoral Fellows participated in our four scientific
programs, of which twenty-five (25) were funded by the NSF Core Grant. Yaping Yang and
Qiongling Li were the Cha-Chern postdoctoral Fellows; Sam Gunningham and Guillaume
Dreyer were the Viterbi Fellows; Jasmin Matz was the Strauch Fellow; Han Li was the Gamelin
Fellow; Sara Maloni was the Huneke Fellow; and Bao Le Hung was the Berlekamp Fellow. AS
for the past years, there was a consensus among them that the wealth of connections they were
able to establish with the top researchers in their field and with fellow postdocs was extremely
beneficial, as was the possibility of learning directly from the leaders of their fields. These
connections have played an important role in their professional development. For details, please
see Section 3 and the Appendix.

Summer Graduate Schools. In 2014, 92 institutions nominated 280 graduate students for one of
MSRI’s summer schools. Of those 222 were accepted, and in the end, 198 participated in one of
the six (6) offered schools. Three were held at MSRI, and the others were held at the Park City
Mathematics Institute in Utah, the Centre de Recherche Mathématiques in Montréal and in
Guanajuato, Mexico.

In 2015, 119 institutions nominated 327 graduate students for one of MSRI’s summer schools.
Of those 253 were accepted, and in the end, 217 participated in one of the eight (8) offered
schools. Five were held in Berkeley, two were held at the Centre de Recherche Mathématiques in
Montréal and one at the National Institute for Mathematical Sciences in Daijeon, South Korea.

For most of the summer graduate schools, enrollment is based on a first-come, first-served
policy. The schools 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 2015, the lead
director was Dr. Duane Cooper of Morehouse College, and the primary instructor and research
director was Dr. Francis Su of Harvey Mudd College. The research topics for the summer were
on Geometric Combinatorics Motivated by the Social Sciences, and the students worked in teams
of three on various projects motivated by 'fair division' questions and voting theory, using a mix
of techniques from combinatorics, convex geometry, and analysis. Students wrote technical



reports and presented the results of their research at the MSRI-UP Student Colloguium the last
day of the program. One poster from 2015 MSRI-UP was selected as outstanding presentations
in the undergraduate poster session at the JMM.

Please note that since MSRI-UP is funded by an NSF grant independent of MSRI’s core grant,
the detailed report has been filed independently.

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 2014-15 year, three events
were supported by the Initiative: Modern Math Workshop, held in Fall 2014 in Los Angeles,
California, and organized by the SAMSI; the Blackwell Tapia Conference, also held in fall 2014
and organized by the IPAM; and Infinite Possibilities, held in Spring 2015 in Corvallis, Oregon,
and co-organized by the MBI. The reports for those last two workshops are part of each institute
annual report as agreed upon with the NSF. The one on Modern Math workshop, having been
organized by the MSRI, is part of this report and attached in the appendix with all workshop
report.

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’s topic was on Developmental
Mathematics: For whom? Toward what ends? There were about 125 attendees, all very engaged
in the discussions. It was funded through grants from the Division of Education at the NSF and
thus reported to them directly.

Public Understanding of Mathematics.

National Math Festival. The first ever National Math Festival drew more than 20,000 children
and adults to the Smithsonian Museums in Washington, DC, on Saturday, April 18, 2015. There
were games, puzzles, demos, performances, lectures, and more. The festival also addressed math
policy, with a congressional briefing on the importance of teacher preparation in mathematics as
well as a math education forum on college and career readiness standards. The National Math
Festival will run every two years, so it will return to Washington, D.C. in April 2017.

Mathical: Books for Kids from Tots to Teens. MSRI, in conjunction with The Children’s Book
Council and with support from the Simons Foundation, launched the Mathical Book Prize, which
cultivates a love of mathematics in the everyday world. Each year’s winners and honor books
join a selective and ever-growing list of new and previously published fiction and non-fiction
titles for kids of all ages. These titles are as varied as the intersection between literature and
mathematics — that is to say, they encompass picture books, novels, poetry collections, puzzle
books, biographies, and more. The prize seeks to expand the public understanding and enjoyment
of mathematics through highlighting titles that will inspire young people of all ages to see the
world in new ways.



Numberphile. Since January 2014, MSRI has supported Brady Haran’s “Numberphile” channel
on YouTube. MSRI has contributed both support and connections to some of the world’s great
mathematicians — we recommend the charming piece by Barry Mazur on right triangles, and the
deep interview with John Conway — and with young mathematicians such as Holly Krieger, a
postdoc in arithmetic dynamics at MIT who was at MSRI for a semester last year. We were
amazed by the result on primes and iterated functions that she explains in her video. These and
other treats can be found at http://www.numberphile.com/.

Not on The Test, MSRI and Berkeley City College (BCC) continued their partnership with the
lecture series, “Not on the Test: The Pleasures and Uses of Mathematics.” Held in BCC’s
auditorium in downtown Berkeley, the series of four free, public talks was made possible
through generous funding from the Simons Foundation. Topics included Search Engines
Through the Ages; I'm in the Database (But Nobody Knows); Making Music Socially: A Story of
People and Technology in the 21st Century; and Universal Access to All Knowledge.

Chicago Mercantile Exchange Prize. The 9th annual CME Group-MSRI Prize in Innovative
Quantitative Applications was awarded to José A. Scheinkman, on February 9 in Chicago. Dr.
Scheinkman is the Edwin W. Rickert Professor of Economics at Columbia University, Theodore
A. Wells ‘29 Professor of Economics (emeritus) at Princeton University and a Research
Associate at the NBER. The annual CME Group-MSRI Prize recognizes originality and
innovation in the use of mathematical, statistical or computational methods for the study of the
behavior of markets, and more broadly of economics. Read more about the prize at
www.msri.org/general_events/21197.

1.2 Summary of Demographic Data for 2014-15 Activities

The Postdoctoral program was particularly successful and is described in detail in Section 3. Of
the Fellows, 24% were female, 24% were U.S. Citizens or Permanent Residents, and 52% listed
a U.S. university as home institution. Of those institutions, 20% are located in the Northeast,
27% in the West, 27% in the Midwest, and the remaining 26% in the South.

MSRI had a total of 261 long-term members. Members spent an average of 75 days at MSRI,
with peak attendance in September for the fall semester and March for the spring semester. Of
the members, 18.8% were female, 42% reported being U.S. Citizens or Permanent Residents and
43% listed a U.S. university as their home institution. Of those institutions, 33% are located in
the Midwest, 28% in the West, 20% in the Northeast, and 19% in the South. Of the members,
60% had received a Ph.D degree on or after 2000, 31% received one between 1981 and 1999,
and the remaining 9% had received a Ph.D. on or prior to 1980. Detailed demographic data can
be found in Section 2.

In the 2014-15 workshops, MSRI hosted 1405 separate visits (some visitors attended multiple
events). Of the workshop participants, 26% were female, 48% were U.S. Citizens or Permanent
Residents, of which 7% reported being a member of an under-represented minority. In addition,
62% of the 1405 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 2014 & 2015 had 417 participants. Of those participants, 28%
were female, 50% were U.S. Citizens or Permanent Residents and 86% students came from a


http://www.msri.org/general_events/21197

U.S. institution. Demographic data on the participants of the summer graduate schools can be
found in Section 4.2.

In the summer of 2014, the MSRI Undergraduate Program (MSRI-UP) hosted 18 students. Of
those students, 44% 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.

In the summer of 2015, the MSRI Undergraduate Program (MSRI-UP) hosted 17 students. Of
those students, 35% were female and 94% were U.S. Citizens or Permanent Residents, of which
88% reported being a member of an under-represented minority. In addition, 94% participants
came from a U.S. institution. Demographic data on both MSRI-UP participants can be found in
Section 5.2,

Member Visits Summary

All program members Fall 2014 | Spring 2015 | 2014-15 | 2004-15
Total Member Days 10716 10833 21549 191715
Total # of Members (non-distinct) 145 144 289 2679
Average # of Days per Member 73.90 75.23 74.56 71.56
Average # of Months per Member 2.5 2.5 2.5 2.4

All female program members Fall 2014 | Spring 2015 | 2014-15 | 2009-15
Total Member Days 1814 2327 4141 25604
Total # of Members (non-distinct) 26 27 53 362
Average # of Days per Member 69.77 86.19 78.13 70.73
Average # of Months per Member 2.3 2.9 2.6 2.4




1.3 Scientific Programs and their Associated Workshops

There were four major and one complementary programs for the MSRI fiscal year 2014-15, and
12 workshops were associated with them.

Note: Brief descriptions of scientific topics for each activity were reported in the Brief Report
submitted in 2015. Full descriptions of each activity can be found the the Appendix Section of
this Final Report. In the lists of organizers of each activity below, an asterisk (*) denotes lead
organizer(s).

Program 1: New Geometric Methods in Number Theory and Automorphic Forms

August 11, 2014 - December 12, 2014

Organizers: Pierre Colmez (Institut de Mathématiques de Jussieu), *Wee Teck Gan (National
University of Singapore), Michael Harris (Institut de Mathématiques de Jussieu), Elena
Mantovan (California Institute of Technology), Ariane Mézard (Institut de Mathématiques de
Jussieu), Akshay Venkatesh (Stanford University)

Workshop 1: Connections for Women: New Geometric Methods in Number Theory and
Automorphic Forms

August 14, 2014 - August 15, 2014

Wenching Li (Pennsylvania State University), *Elena Mantovan (California Institute of
Technology), Sophie Morel (Princeton University), Ramdorai Sujatha (University of British
Columbia)



Workshop 2: Introductory Workshop: New Geometric Methods in Number Theory and
Automorphic Forms

August 18, 2014 - August 22, 2014

Laurent Berger (Ecole Normale Supérieure de Lyon), Ariane Mézard (Institut de Mathématiques
de Jussieu), *Akshay Venkatesh (Stanford University), Shou-Wu Zhang (Princeton University)

Workshop 3: Automorphic forms, Shimura varieties, Galois representations and L-
functions

December 01, 2014 - December 05, 2014

Organizers: *Pierre Colmez (Institut de Mathématiques de Jussieu), Stephen Kudla (University
of Toronto), Elena Mantovan (California Institute of Technology), Ariane Mézard (Institut de
Mathématiques de Jussieu), Richard Taylor (Institute for Advanced Study)

Program 2: Geometric Representation Theory

August 18, 2014 - December 19, 2014

Organizers: *David Ben-Zvi (University of Texas), Ngé Bao Chau (University of Chicago),
Thomas Haines (University of Maryland), Florian Herzig (University of Toronto), Kevin
McGerty (University of Oxford), David Nadler (University of California, Berkeley), Catharina
Stroppel (Hausdorff Research Institute for Mathematics, University of Bonn), Eva Viehmann (TU
Miinchen)

Workshop 1: Connections for Women: Geometric Representation Theory
August 28, 2014 - August 29, 2014

*Monica Vazirani (University of California, Davis), Eva Viehmann (TU Miinchen)

Workshop 2: Introductory Workshop: Geometric Representation Theory
September 02, 2014 - September 05, 2014
*David Ben-Zvi (University of Texas), Kevin McGerty (University of Oxford)

Workshop 3: Categorical Structures in Harmonic Analysis

November 17, 2014 - November 21, 2014

Thomas Haines (University of Maryland), Florian Herzig (University of Toronto), *David
Nadler (University of California, Berkeley)

Program 3: Dynamics on Moduli Spaces of Geometric Structures

January 12, 2015 to May 22, 2015

Richard Canary (University of Michigan), William Goldman (University of Maryland), Frangois
Labourie (Université de Nice Sophia Antipolis), *Howard Masur (University of Chicago), Anna
Wienhard (Ruprecht-Karls-Universitdit Heidelberg)

Workshop 1: Connections for Women: Dynamics on Moduli Spaces of Geometric
Structures

January 15, 2015 - January 16, 2015

Virginie Charette (University of Sherbrooke), *Fanny Kassel (Université de Lille I (Sciences et
Techniques de Lille Flandres Artois)), Karin Melnick (University of Maryland), Anna Wienhard
(Ruprecht-Karls-Universitdt Heidelberg)



Workshop 2: Introductory Workshop: Dynamics on Moduli Spaces of Geometric
Structures

January 20, 2015 - January 23, 2015

Richard Canary (University of Michigan), *William Goldman (University of Maryland), Ursula
Hamenstddt (Universitdt Bonn), Alessandra lozzi (Eidgendssische TH Ziirich-Honggerberg)

Workshop 3: Dynamics on Moduli Spaces

April 13, 2015 - April 17, 2015

Marc Burger (Eidgenossische TH Ziirich-Honggerberg), *David Dumas (University of Illinois at
Chicago), Olivier Guichard (Université de Strasbourg I (Louis Pasteur)), Francois Labourie
(Université de Nice Sophia Antipolis), Anna Wienhard (Ruprecht-Karls-Universitdit Heidelberg)

Program 4: Geometric and Arithmetic Aspects of Homogeneous Dynamics

January 19, 2015 to May 29, 2015

*Dmitry Kleinbock (Brandeis University), Elon Lindenstrauss (Hebrew University), Hee Oh
(Yale University), Jean-Francois Quint (Université de Bordeaux I), Alireza Salehi Golsefidy
(University of California, San Diego)

Workshop 1:  Connections for Women: Geometric and Arithmetic Aspects of
Homogeneous Dynamics

January 29, 2015 - January 30, 2015

Elon Lindenstrauss (Hebrew University), *Hee Oh (Yale University)

Workshop 2: Introductory Workshop: Geometric and Arithmetic Aspects of
Homogeneous Dynamics

February 02, 2015 - February 06, 2015

Manfred FEinsiedler (Eidgenossische TH Ziirich-Honggerberg), Dmitry Kleinbock (Brandeis
University), *Jean-Frangois Quint (Université de Bordeaux 1), Barbara Schapira (Université de
Picardie (Jules Verne))

Workshop 3: Advances in Homogeneous Dynamics

May 11, 2015 - May 15, 2015

Dmitry Kleinbock (Brandeis University), Hee Oh (Yale University), Alireza Salehi Golsefidy
(University of California, San Diego), Ralf Spatzier (University of Michigan)

Program 5: Complementary Program (2014—15)
August 11, 2014 to May 29, 2015

MSRI had a small Complementary Program comprised of ten researchers, Valerio Capraro
(University of Southampton), Indira Chatterji (Universite d'Orleans), Hailong Dao (University of
Kansas), Christopher Douglas (University of Oxford), Eric Flapan (Pomona College), Elon
Lindenstrauss (Hebrew University of Jerusalem), Ariane Mezard (Institut de Mathématiques de
Jussieu), Grigory Mikhalkin (University of Geneva), Stephen Morgan (University of Toronto),
Frank Schreyer (Universitat des Sarrlandes), Volkmar Welker (Universitaet Marburg) and
Gufang Zhao (Northeastern University).



1.4 Scientific Activities Directed at Underrepresented Groups in Mathematics

Undergraduate Program: MSRI-UP 2014: Arithmetic Aspects of Elementary Functions
June 21, 2014 - August 03, 2014

Duane Cooper (Morehouse College), Ricardo Cortez (Tulane University), *Herbert Medina
(Loyola Marymount University), Ivelisse M. Rubio (University of Puerto Rico), Suzanne Weekes
(Worcester Polytechnic Institute)

Undergraduate Program: MSRI-UP 2015: Geometric Combinatorics Motivated by the
Social Sciences

June 13, 2015 - July 26, 2015

Federico Ardila (San Francisco State University), *Duane Cooper (Morehouse College),
Herbert Medina (Loyola Marymount University), Ivelisse M. Rubio (University of Puerto Rico),
Suzanne Weekes (Worcester Polytechnic Institute)

*Mathematics Institutes' Modern Math Workshop at SACNAS

NSF supplemental grant DMS 1126721

Location: Los Angeles, California

October 15, 2014 to October 16, 2014

Organized by Statistical and Applied Mathematical Sciences Institute (SAMSI)

*Blackwell-Tapia Conference and Awards Ceremony
NSF supplemental grant DMS 1126721

Location: Los Angeles, California

November 14, 2014 to November 15, 2014

Organized by IPAM

*Infinite Possibilities Conference 2015: Celebrating and Promoting Diversity in the
Mathematical Sciences

NSF supplemental grant DMS 1126721

Location: Oregon State University, Corvallis, Oregon

March 2, 2015 to March 3, 2015

Organized by MBI

*Spring Opportunities: Careers in Mathematical Sciences: Workshop for
Underrepresented Groups

NSF supplemental grant DMS 1126721

Location: University of Minnesota

March 2, 2015 to March 3, 2015

Organized by IMA

*Please note: The report of this activity is included in each respective institute’s annual report,
thus there is no report attached in Section 11. Appendix.



1.5 Summer Graduate Schools (Summer 2014 and 2015)

Summer 2014

SGS 1: Dispersive Partial Differential Equations

June 16, 2014 - June 27, 2014

Organizers: Natasa Pavlovic (University of Texas), Nikolaos Tzirakis (University of Illinois at
Urbana-Champaign)

SGS 2: Seminaire de Mathematiques Superieures 2014: Counting Arithmetic Objects
Location: Montreal, Canada

June 23, 2014 - July 04, 2014

Organizers: Henri Darmon (McGill University), Andrew Granville (Université de Montréal),
Benedict Gross (Harvard University)

SGS 3: IAS/PCMI 2014: Mathematics and Materials

June 29, 2014 - July 19, 2014

Location: Park City, Utah

Organizers: Mark Bowick (Syracuse University), David Kinderlehrer (Carnegie Mellon
University), Govind Menon (Brown University), Charles Radin (University of Texas)

SGS 4: Algebraic Topology

June 30, 2014 - July 11, 2014

Organizers: *Jose Cantarero-Lopez (Centro de Investigacion en Matematicas), Michael Hill
(University of Virginia)

SGS 5: Stochastic Partial Differential Equations

July 07, 2014 - July 18, 2014

Organizers: Yuri Bakhtin (New York University, Courant Institute), Ivan Corwin (Columbia
University), James Nolen (Duke University)

SGS 6: Geometry and Analysis

July 28, 2014 - August 08, 2014

Organizers: Hans-Joachim Hein (Imperial College, London), Aaron Naber (Massachusetts
Institute of Technology)

Summer 2015

SGS 1: CRM-PIMS Summer School in Probability

June 15, 2015 - July 11, 2015

Location: Montreal, Canada

Organizers: Louigi Addario-Berry (McGill University), Louis-Pierre Arguin (Université de
Montréal), Alexander Fribergh (Université de Montréal), Lea Popovic (Concordia University)

SGS 2: Geometric Group Theory

June 15, 2015 - June 26, 2015

Organizers: John Mackay (University of Bristol), Anne Thomas (University of Sydney), Kevin
Wortman (University of Utah)



SGS 3: Seminaire de Mathematiques Superieures 2015: Geometric and Computational
Spectral Theory

June 15, 2015 - June 26, 2015

Location: Montreal, Canada

Organizers: Alexandre Girouard (Laval University), Dmitry Jakobson (McGill University),
Michael Levitin (University of Reading), Nilima Nigam (Simon Fraser University), losif
Polterovich (Université de Montréal), Frederic Rochon (Université du Québec a Montréal)

SGS 4: NIMS Summer School on Random Matrix Theory
June 29, 2015 - July 10, 2015

Location: Daejeon, South Korea

Organizers: Jinho Baik (University of Michigan)

SGS 5: Mathematical Topics in Systems Biology
June 29, 2015 - July 10, 2015
Organizers: Steven Altschuler (University of California, San Francisco), Lani Wu (UCSF)

SGS 6: Berkeley summer course in mining and modeling of neuroscience data

July 06, 2015 - July 17, 2015

Location: UC Berkeley

Organizers: Ingrid Daubechies (Duke University), Bruno Olshausen (University of California,
Berkeley), Christos Papadimitriou (University of California, Berkeley), Fritz Sommer
(University of California, Berkeley), Jeff Teeters (University of California, Berkeley)

SGS 7: Gaps between Primes and Analytic Number Theory

July 13, 2015 - July 24, 2015

Organizers: Dimitris Koukoulopoulos (Université de Montréal), Emmanuel Kowalski (ETH
Zuerich), James Maynard (University of Oxford), Kannan Soundararajan (Stanford University)

SGS 8: Incompressible Fluid Flows at High Reynolds Number
July 27, 2015 - August 07, 2015
Organizers: Jacob Bedrossian (University of Maryland), Vlad Vicol (Princeton University)

1.6 Other Scientific Workshops

Workshop 1: Breaking the Neural Code

October 29, 2014 - November 01, 2014

Larry Abbott (Columbia University), Ingrid Daubechies (Duke University), Michael Jordan
(University of California), *Liam Paninski (Columbia University)

Workshop 2: Bay Area Differential Geometry Seminar (BADGS) Fall 2014

November 01, 2014

David Bao (San Francisco State University), Joel Hass (University of California, Davis), *David
Hoffman (Stanford University), Rafe Mazzeo (Stanford University), Richard Montgomery
(University of California, Santa Cruz)



Workshop 3: Pacific Northwest and Bay Area Differential Geometry Seminar (BADGS)
Spring 2015

Location: Stanford University

February 21, 2015

Organizers: David Bao (San Francisco State University), Joel Hass (University of California,
Davis), *David Hoffman (Stanford University), Rafe Mazzeo (Stanford University), Richard
Montgomery (University of California, Santa Cruz)

Workshop 4: Hot Topics: Kadison-Singer, Interlacing Polynomials, and Beyond

March 09, 2015 - March 13, 2015

Sorin Popa (University of California), *Daniel Spielman (Yale University), Nikhil Srivastava
(University of California, Berkeley), Cynthia Vinzant (North Carolina State University)

1.7 Education & Outreach Activities

Workshop 1: Critical Issues in Mathematics Education (CIME) 2015: Developmental
Mathematics: For whom? Toward what ends?

NSF independent grant DMS-1461358

March 18, 2015 - March 20, 2015

Organizers: Duane Cooper (Morehouse College), Mark Hoover (University of Michigan),
*Robert Megginson (University of Michigan), Richard Sgarlotti (Bay College), Katherine

Stevenson (California State University, Northridge)

Please note: CIME is funded by an independent NSF grant, DMS 1461358. The report will be
filed independently to the NSF, thus there is no report attached in Section 11. Appendix.

1.8

Program Consultants List in 201415

Consultant Name

Consultant Disciplinary
Specialty

Consultant Employer

Activity Title

Mathias Beck

Discrete geometry

San Francisco State University

Bay Area Circle for Teachers

Moris Kalka

Differential geometry

Tulane University

Summer Graduate Workshops

William Macallum

Education

University of Arizona

Educational workshops

Rafe Mazzeo Differential geometry Stanford University Differential geometry seminar
Donald McClure Image processing Brown University AMS Open Access

Robert Megginson Fuctional Analysis University of Michigan Critical Issues in Math Education
Mark Saul Education Education Development Center Great Circles

Myron Scholes Economics Stanford University MSRICME Group Prize
Tatiana Shubin Number theory San Jose State University Bay Area Circle for Teachers
Hugo Sonnenschein |Economics University of Chicago MSRICME Group Prize
Zvesda Stankova Algebraic geometry Mill College Math Circles

Sam Vandervelde Number theory St. Lawrence University Math Circles

Diana White

National Association of Math Circles

Educational Advisory
Committee (EAC)

See Section 10:

Committee Membership

Using Partnerships to Strengthen Elementary
Mathematics Teacher Education

Human Resources
Advisory Committee
(HRAC)

See Section 10:

Committee Membership

MSRI- UP

Scientific Advisory
Committee (SAC) &
Board of Trustees
(BOT)

See Section 10:

Committee Membership

Geometric Representation Theory

New Geometric Methods in Number Theory and
Automorphic Forms

Dynamics on Moduli Spaces of Geometric
Structures

Geometric and Arithmetic Aspects of
Homogeneous Dynamics

Complementary Program




2. Program and Workshop Data

2.1 Program Members List
(See e-mail attachment)

2.2 Program Members Summary

# of
Citizens
# of| & Perm. # of #of
Programs Members Res. % | Female % | Minorities* %
Dynamics on Moduli Spaces of Geometric Structures 59 30| 50.8% 12| 20.3% 3| 12.0%
Geometric and Arithmetic Aspects of Homogeneous Dynamics 64 24| 37.5% 111 17.2% 0| 0.0%
Geometric Representation Theory 62 35| 56.5% 11| 17.7% 0| 0.0%
New Geometric Methods in Number Theory and Automorphic Forms 66 16| 24.2% 13| 19.7% 0| 0.0%
Complementary Program (2014-15) 10 4| 40.0% 2| 20.0% 0| 0.0%
[Total # of Distinct Members [ 261 109[ 418%] 49[188%]| 3] 38%[ 113 433%]

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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2.3 Program Members Demographic Data

% (No
Gender # Decl.)* %
# of Distinct Members 261 100.0% 19%
Male 208 80.93% 79.7%
Female 49 19.07% 18.8% ¥ Male
Decline to State Gender 4 1.5% 81% B Female
% (No

Ethnicities # Decl.)* % ¥ Native American
Native American 0 0.00% 0.0% a Asian
Asian 55 24.77% 21.1%
Black 2 0.90% 0.8% 61.7% Black
Hispanic 4 1.80% 1.5% ’ o
Pacific 0 0.00% 0.0% " fispanic
White 161 72.52% 61.7% 21.1% 18.4% = Pacific
Decline to State Ethnicities 48 18.4% |
Unavailable Information 0 0.0% 1.5‘4 White

0,8% Decline to State
Minorities 3 3.8% Ethnicities

Unavailable
Information

Citizenships # %
US Citizen & Perm. Residents 109 41.8%
Foreign 152 58.2%
Unavailable information 0 0.0%
# of Distinct Members 261 100.0% 43%
US Citizen 80 30.7% 57% = Homelnst.n USA
Perm Residents 29 11.1% # Home Inst. NOTin US
Home Inst. in US 113 43.30%
Year of Ph.D # %
Program Associates (GS) 38 14.6%
2014 & Later 18 6.9% 8%
2010-2013 39 14.9% |° v 0108 Later
2005-2009 54 20.7% 9% 4% » 0102013
2000-2004 24 9.2% ° 8%
1995-1999 26 10.0% 17% 200208
1990-1994 15 sz | 7% \ : :Z:jg:
1985-1989 20 7.7% 12% 24% os01900
1981-1984 8 3.1% 11% 1985-1989
1980 & Earlier 19 7.3% 1981198
Unavailable Info. 0 0.0% 1980 & Earlier
Total # of Distinct Members 261 100.0%
*Statistic Calculation based on all participants that did not decline.

Programs

Dynamics on Moduli Spaces of Geometric Structures

Geometric and Arithmetic Aspects of Homogeneous Dynamics
Geometric Representation Theory

New Geometric Methods in Number Theory and Automorphic Forms
Complementary Program (2014-15)



2014-15 Program Members Home Institution Classified by States
*Regions based on US Census classification

State

AL
alas
DE
DC
FL
GA
KY

LA

MD
MS
NC
OK
Sc
TN

X

VA
wv

AK
AZ
HI
1D
MT
CA
CcoO
NV
NM
OR
uT
WA
wy
Midwest
IL
IN
1A
KS
Ml
MN
MO
ND
NE
OH
SD
Wi
Northeast
cr
ME
MA
NH
NJ
NY
PA
RI
VT

PR

Total

2007 Census

Northeast
20%

% Population

21| 18.6% 36.6%
- 0.0% 1.5%
- 0.0% 0.9%
- 0.0% 0.3%
1 0.9% 0.2%
- 0.0% 6.1%
- 0.0% 3.2%
- 0.0% 1.4%
3 2.7% 1.4%
6 5.3% 1.9%
- 0.0% 1.0%
- 0.0% 3.0%
- 0.0% 1.2%
- 0.0% 1.5%
- 0.0% 2.0%
10 8.8% 7.9%
1 0.9% 2.6%
- 0.0% 0.6%
32 28.3% 23.2%
- 0.0% 0.2%
1 0.9% 2.1%
- 0.0% 0.4%
- 0.0% 0.5%
- 0.0% 0.3%
28 24.8% 12.1%
- 0.0% 1.6%
- 0.0% 0.9%
- 0.0% 0.7%
1 0.9% 1.2%
2 1.8% 0.9%
- 0.0% 2.1%
- 0.0% 0.2%
37 32.7%) 22.0%
20 17.7% 4.3%
5 4.4% 2.1%
- 0.0% 1.0%
1 0.9% 0.9%
5 4.4% 3.3%
2 1.8% 1.7%
- 0.0% 1.9%
- 0.0% 0.2%
- 0.0% 0.6%
3 2.7% 3.8%
- 0.0% 0.3%
1 0.9% 1.9%
23 20.4% 18.1%)
4 3.5% 1.2%
- 0.0% 0.4%
7 6.2% 2.1%
- 0.0% 0.4%
4 3.5% 2.9%
3 2.7% 6.4%
2 1.8% 4.1%
3 2.7% 0.4%
- 0.0% 0.2%
- 0.0%) 0%
- 0.0% 0%
- 0.0% 0%
113 100% 100%
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24

2.5

2014-15 Program Members Home Institution Classified by Countries

*Regions based on United Nations classification

Americas 126
North America Canada 13
United States 113 A .
§ m
Asia 35 ericas
o, .
East Asia China 3 48% Asia
0,
Japan 3 14%
Kopea, Republ 3
South-central Asia India 4
Europe
Kazakhstan 1
o 38%
South-eastern Asia Singapore 2
Western Asia Israel 19
Europe 100
Northern Europe  England 19
Finland 1
Southern Europe  Spain
Western Europe  France 49
Germany 23
Netherlands 1
Switzerland
Grand Total 261
o o .
Workshop Participant List
(See e-mail attachment)
* o
Workshop Participant Summary
# of
Citizens
#of| & Perm. #of #of
Workshops Participants Res. % | Female % | Minorities®
13 Scientific Workshops
Advances in Homogeneous Dynamics 107 52| 48.6% 23| 21.5% 4
Automorphic forms, Shimura varieties, Galois representations and L-functions 191 73| 38.2% 22| 11.5% 2
Categorical Structures in Harmonic Analysis 110 38| 34.5% 17| 15.5% 0
Connections for Women: Dynamics on Moduli Spaces of Geometric Structures 62 26| 41.9% 30| 48.4% 3
Connections for Women: Geometric and Arithmetic Aspects of Homogeneous Dynamics 63 22| 34.9% 21| 33.3% 2
Connections for Women: Geometric Representation Theory 50 21| 42.0% 28| 56.0% 1
Connections for Women: New Geometric Methods in Number Theory and Automorphic Forms 36 16| 44.4% 23| 63.9% 0
Dynamics on Moduli Spaces 134 63| 47.0% 27]20.1% 6
Hot Topics: Kadison-Singer, Interlacing Polynomials, and Beyond 46 25| 54.3% 5| 10.9% 0
Introductory Workshop: Dynamics on Moduli Spaces of Geometric Structures 132 62| 47.0% 31| 23.5% 5}
Introductory Workshop: Geometric and Arithmetic Aspects of Homogeneous Dynamics 118 41| 34.7% 19( 16.1% 3[ 10.3%
Introductory Workshop: Geometric Representation Theory 120 53| 44.2% 25| 20.8% 1] 2.0%
Introductory Workshop: New Geometric Methods in Number Theory and Automorphic Forms 100 50( 50.0% 25| 25.0% 3| 7.3%
All 13 Workshops Total 1,269 542 | 42.7% 296 | 23.3% 30| 6.8%
2 Education & Outreach Workshops
Breaking the Neural Code 13 13| 100.0% 1 7.7% 0[ 0.0%
Critical Issues in Mathematics Education 2015: Developmental Mathematics: For whom?
Toward what ends? 123 120| 97.6% 66| 53.7% 12[ 10.3%
All 2 Workshops Total 136 133 | 97.8% 67 | 49.3% 12| 92%
[All 15 Workshops Total [ 1405] 675] 48.0%] 363 ]258%] 42| 74%] 869 61.9%]

* Minorities are US citizens 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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2.6 Workshop Participant Demographic Data

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

2014-15 Workshops

Advances in Homogeneous Dynamics
Automorphic forms, Shimura varieties, Galois representations and L-functions

Breaking the Neural Code

Categorical Structures in Harmonic Analysis

% (No
Gender # Decl.)* %
4 of Participants 1405 100.0% 73% u Male
Male 1023 73.81% 72.8%
Female 363 26.19%|  25.8% H Female
Decline to State Gender 19 1.4% 26%
Decline to State
1% Gender
% (No
Ethnicities # Decl.)* % B Native American
Native American 4 0.31% 0.3% = ai
sian
Asian 391 30.10% 26.9% | 0.3%
Black 31 2.39% 2.1% 3.79 ™ Black
Hispanic 54 4.16% 3.7% : | 56.1%
Pacific 5 0.38% 0.3% = Hispanic
White 814 62.66% 56.1% 26.9% = pacific
Decline to State Ethnicities 152 10.5%
Unavailable Information 0 0.0% Whit
2.1% 10.5% -
Minorities 42 7.4% 0.3% thdiv"‘e,m state
nicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 675 48.0%
Foreign 724 51.5%
Unavailable information 6 0.4%
# of Particpants 1405 100.0% 38% ® Home Inst. in US
— o 62%
US Citizen 570 40.6% = Home Inst. NOT in
Perm Residents 105 7.5% us
Home Inst. in US 869 61.85%
Year of Highest Degree # %
2014 & Later 153 10.9%
2010-2013 551 39.2% ™ 2014 & Later
2005-2009 262 18.6% 20102013
2000-2004 107 7.6% 39% 10% ¥ 2005-2009
1995-1999 87 6.2% ° = 2000-2004
1990-1994 46 3.3% = 1995-1999
1985-1989 82 5.8% 11% . . 1990-1994
1981-1984 30 2.1% 6% 6% \ 1985-1989
1980 & Earlier 87 6.2% 8% 1981-1984
Unavailable Info. 0 0.0% | |O 6% 1980 & Earfier
Total # Participants 1405 100.0% 2% 3% Unvalabie Info.

Connections for Women: Dynamics on Moduli Spaces of Geometric Structures

Connections for Women: Geometric and Arithmetic Aspects of Homogeneous Dynamics

Connections for Women: Geometric Representation Theory

Connections for Women: New Geometric Methods in Number Theory and Automorphic Forms

Critical Issues in Mathematics Education 2015: Developmental Mathematics: For whom? Toward what ends?

Dynamics on Moduli Spaces

Hot Topics: Kadison-Singer, Interlacing Polynomials, and Beyond

Introductory Workshop: Dynamics on Moduli Spaces of Geometric Structures
Introductory Workshop: Geometric and Arithmetic Aspects of Homogeneous Dynamics
Introductory Work shop: Geometric Representation Theory
Introductory Work shop: New Geometric Methods in Number Theory and Automorphic Forms
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2014-15 Workshop Participants Home Institution Classified by States
*Regions based on US Census classification

34%
16% 22%
28%
South B West
B Midwest Northeast
M Other

2007

Census
State # % Population

1411 16.2% 36.6%
- 0.0% 1.5%
- 0.0% 0.9%
- 0.0% 0.3%
6 0.7% 0.2%
6 0.7% 6.1%
4 0.5% 3.2%
- 0.0% 1.4%
8 0.9% 1.4%
29 3.3% 1.9%
1 0.1% 1.0%
16 1.8% 3.0%
3 0.3% 1.2%
2 0.2% 1.5%
- 0.0% 2.0%
62 7.1% 7.9%
4 0.5% 2.6%
- 0.0% 0.6%
296 34.1% 23.2%)
- 0.0% 0.2%
13 1.5% 2.1%
- 0.0% 0.4%
1 0.1% 0.5%
- 0.0% 0.3%
260 29.9% 12.1%
4 0.5% 1.6%
1 0.1% 0.9%
- 0.0% 0.7%
7 0.8% 1.2%
8 0.9% 0.9%
2 0.2% 2.1%
- 0.0% 0.2%
192 22.1% 22.0%)
92 10.6% 4.3%
20 2.3% 2.1%
1 0.1% 1.0%
7 0.8% 0.9%
38 4.4% 3.3%
7 0.8% 1.7%
- 0.0% 1.9%
- 0.0% 0.2%
- 0.0% 0.6%
19 2.2% 3.8%
- 0.0% 0.3%
8 0.9% 1.9%
Northeast 239 27.5% 18.1%
€r 32 3.7% 1.2%
ME - 0.0% 0.4%
MA 72 8.3% 2.1%
NH 2 0.2% 0.4%
\N} 29 3.3% 2.9%
NY 64 7.4% 6.4%
PA 26 3.0% 4.1%
RI 14 1.6% 0.4%
VT 0.0% 0.2%
Other 1 0.0% 0%
VI 0.0% 0%
Unavailable - 0.0% 0%
Total 869 100% 100%)




2014-15 Workshop Participants Home Institution Classified by Countries

*Regions based on United Nations classification

Africa 1

Southern Africa South Africa 1

Americas 944

Central America Mexico 6

North America Canada 64

United States 869

South America Brazil 3

Chile 1

Colombia 1

Asia 142

East Asia China 11

Japan 20

Korea, Republic 44

South-central Asia  India 9

Kazakhstan 1

South-eastern Asia Singapore 2

Western Asia Israel 48

Saudi Arabia 4

Turkey 3

Europe i’ 317

Eastern Europe Poland 2

Northern Europe Denmark 1

England 46

Finland 4

Ireland 2

Sweden 3

Southern Europe ltaly 7

Western Europe Austria 1

Belgium 2

France 143

Germany 69

Luxembourg 2

Switzerland 35

Oceania 1

Australia & NZ Australia 1
Unavailable information

Grand Total 1405

2.7 Program Publication List
(Attachment in Research.gov)

2.8 Program Publication Work-In-Progress List

(Attachment in Research.gov)

M Africa

Asia

M QOceania

67%

10%
23%

B Americas

B Europe

Unavailable information
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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 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 2014-15
academic year, MSRI selected 29 postdoctoral scholars with research interests in the programs
that MSRI offers. Of those postdocs, 25 were funded by the NSF Core Grant and 4 were funded
by the NSA. There were 8 named postdoctoral fellows who received additional funding from the
Berlekamp, Cha-Chern, Gamelin, Huneke, and Viterbi Endowments, as well as the Strauch Post-
Doctoral Fellowship Grant.

Of the 29 Postdoctoral Fellows at MSRI, seven (24%) were female, seven (24%) were a U.S.
Citizen or Permanent Resident, and 15 (52%) 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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Bouthier, Alexis

Geometric Representation Theory

Name: Alexis Bouthier

Year of Ph.D: 2014

Institution of Ph.D.: Université Paris-Sud Orsay

Dissertation title: Geometrization of the orbital side of the trace formula
Ph.D. advisor: Laumon, B.C. Ngo.

Mentor while at MSRI: Edward Frenkel

Institution prior to obtaining the MSRI PD fellowship: Université de
Paris XI

Position at that institution: Graduate student

Mentor (if applicable): Laumon, B.C. Ngo

Institution (or company) where you are going after the MSRI PD
fellowship: Hebrew University of Jerusalem.
Position at that institution: Postdoc

Postdoctoral fellow comments:

My work concerned the geometrisation of fundamental lemma of
spherical Hecke algebra, initiated in my Phd and the study the
intersection complex on the monoids introduced by Ngé which should
give a geometric interpretation of the test function of the Local-
unramified L-factors. Publication with Ngbé & Sakellaridis, and work in
progress on the geometrisation of the fundamental lemma for spherical
Hecke algebra.
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Dancso, Zsuszsanna

Name: Zsuzsanna Dancso

Year of Ph.D: 2011

Institution of Ph.D.: University of Toronto

Dissertation title: Homomorphic expansions for knotted trivalent graphs
Ph.D. advisor: Dror Bar-Natan

Mentor while at MSRI: Monica Vazirani

Institution prior to obtaining the MSRI PD fellowship: Fields Inst.
Position at that institution: NSERC post-doc Mentor
(Ialso spent a semester as a research visitor at the University of Toronto.)

Institution where you are going after the MSRI PD fellowship: Australian
National University

Position: Post-doctoral fellow

Anticipated length: 2 years

Mentor (if applicable): Anthony Licata and Scott Morrison

Postdoctoral fellow’s comments:

While at MSRI | started a new project with a new collaborator, Vivek
Shende at UC Berkeley, on the "graphical W=2P" conjecture. This work
is still in progress, some preliminary result have been written up
(working notes towards a paper). | have also made a significant progress
on a joint paper with Dror Bar-Natan on the Kashiwara-Vergne
conjecture and knotted objects in R"4, and edited two other papers
according to referees' reports which are in the process of publication.

| have given several talks while based at MSRI (Evans lecture, post-doc
seminar, UC Davis, Oberwolfach), and appreciated the freedom and
opportunities to do so.

| benefited greatly from Monica's mentorship: she gave me feedback on
talks, helped me with job applications, invited me to give a talk at Davis,
and provided general career advice and support.

Overall I had a productive and enjoyable semester and formed many new
professional contacts.
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Dodd, Christopher

Name: Christopher Dodd

Year of Ph.D: 2011

Institution of Ph.D.: Massachusetts Institute of Technology

Dissertation title: Equivariant Coherent Sheaves, Soergel Bimodules, and
Categorification of Affine Hecke Algebras

Ph.D. advisor: Roman Bezrukavnikov

Mentor while at MSRI: Kevin McGerty

Institution prior to obtaining the MSRI PD fellowship: University of
Toronto

Position at that institution: Postdoctoral Fellow

Mentor (if applicable): Joel Kamnitzer

Institution (or company) where you are going after the MSRI PD
fellowship: University of Toronto

Position: Postdoctoral Fellow

Anticipated length: 1 semester

At MSRI, I mostly worked on understand flat connections in two
contexts: first of all, the theory of wild flat connections in characteristic
zero and its analogues in positive characteristic, and secondly, the theory
of connection with p-curvature zero. In both cases, | made substantial
progress during the semester; in particular, conversations with other
members allowed me to correct misconceptions, fix errors in my
thinking, and prove several new theorems. | haven’t published anything
from this time, but | expect the ideas formulated there to be the basis of
several publications in the future. So the whole semester was highly
beneficial.
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Fratila, Dragos

Name: Dragos Fratila

Year of Ph.D.: 2014

Institution of Ph.D.: Universite Paris Diderot

Dissertation title: Hall algebras, automorphisc forms and the geometry of
principal bundles over an elliptic curve

Ph.D. advisor: Olivier Schiffmann

Mentor while at MSRI: Pramod Achar

Institution prior to obtaining the MSRI PD fellowship: Universite Paris
Diderot

Position at that institution: Ph.D. student

Mentor (if applicable): Olivier Schiffmann

Institution where you are going after the MSRI PD fellowship: Max
Planck, Bonn, Germany

Position: Post Doc

Anticipated length: (if it is a tenure track position just write
tenure-track) 1.5 years

Mentor (if applicable): Geordie Williamson

Postdoctoral fellow’s comments:

I mostly worked on the classification of simple summands of spherical
Eisenstein sheaves for an elliptic curve and a reductive group G. | had
numerous discussions with Penghui Li and Sam Gunningham about the
geometry of semistable bundles. In particular, thanks to Penghui Li, |
realized that the stratification (according to some regularity

conditions) of the stack of semistable G-bundles that | thought I've found
was pretty wrong. That lead me to learn much more about reductive
subgroups of reductive groups as well as about nilpotent orbits.
Eventually, even the stratification of the stack of semistable bundles
seems to require a bit of work and might be interesting in itself so in
collaboration with P. Li and S. Gunningham we decided to write an
article about this. We have an initial draft on this. We're also planning in
a future work to use this stratification to study in more depth the category
of perverse sheaves on this stack
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Gunningham, Sam

Name: Sam Tomas Powaga Gunningham

Year of Ph.D.: 2013

Institution of Ph.D.: Northwestern University

Dissertation Title: "Categorified Harmonic Analysis on a Complex
Reductive Group™

Ph.D. Advisor: David Nadler

Mentor while at MSRI: Zhiwei Yun

Position prior to MSRI: University of Texas, Austin, Instructor (with R.H.
Bing Postdoctoral Fellowship). Mentors: David Ben-Zvi, Dan Freed.

Position post MSRI: University of Texas, Austin, Instructor (with R.H. Bing
Postdoctoral Fellowship). I have 3 semesters more in this position.

Postdoctoral fellow’s comments:

My research is in the field of Geometric Representation Theory. Whilst at
MSRI, | have been focusing in two directions, both concerning the
categories of D-modules on certain stacks associated to a reductive group
(for example the adjoint quotient stack).

The first direction is building on work from my thesis, to understand
parabolic induction and restriction functors, and the resulting structure on
categories of D-modules. | am currently writing a paper, "Generalized
Springer Theory on a Reductive Lie Algebra”, in which I recover, extend,
and present simpler proofs of results from Springer theory. A sequel to this
paper is also in preperation. During the preparation of this work | have had
many helpful conversations with fellow MSRI members, including Pramod
Achar, David Ben-2vi, Dragos, Fratila, Daniel Juteau, Carl Mautner, Kevin
McGerty, David Nadler, Tom Nevins, and Zhiwei Yun. | hope to start a
project extending this work to the stack of semistable bundles on an elliptic
curve, joint with Dragos Fratila and (Berkeley graduate student) Penghui Li.

The second direction concerns a certain category associated to the group
scheme of regular centralizers. This work is in its early stages, and is joint
with (MSRI members) David Ben-Zvi and David Nadler. Helpful new
perspectives were obtained from conversations with (MSRI member) Ivan
Mirkovic.

Overall, my experience at MSRI was overwhelmingly beneficial. The
seminars and workshops exposed me to new ideas as well as providing new
perspectives on my research. Most notably, the abundance of researchers in
my field coupled with a fantastic working environment lead to a very
productive semester. The math | have learned and the connections | have
made will have a strong and lasting effect on my career.
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Hamacher, Paul

Name: Paul Hamacher

Year of Ph.D: 2014

Institution of Ph.D.: Technische Universitat Miinchen

Dissertation title: The geometry of the Newton stratification in the reduction
modulo p of Shimura varieties of PEL type

Ph.D. advisor: Eva Viehmann

Mentor while at MSRI: Xinwen Zhu

Institution prior to obtaining the MSRI PD fellowship: TU Muchen
Position at that institution:
Mentor (if applicable):

Institution (or company) where you are going after the MSRI PD fellowship:
Harvard University

Position: PostDoc on a DAAD scholarship

Anticipated length: 1 year

Mentor: Mark Kisin

Postdoctoral fellow’s comments:

I continued my research on the Newton stratification and how it could be
generalised to Shimura varieties of Hodge type. The aim is to generalise
Mantovan's construction and descibe the Newton strata as "almost product™
of a central leaf and a subspace of a RZ space. Moreover, | tried to get a
better decription of a cellular decomposition of superbasic hyperspecial RZ
spaces.

No publications were made yet.

During our time at the MSRI, Daniel Desegni, Andreas Mihatsch, Daniel
Kirch and I held a reading course about Hilbert Blumenthal spaces.

Was your experience at MSRI beneficial? Yes

28




Rostami, Sean

Name: Sean Rostami

Year of Ph.D: 2012

Institution of Ph.D.: University of Maryland, College Park

Dissertation title: Kottwitz's nearby cycles conjecture for a class of
unitary Shimura varieties

Ph.D. Advisor: Thomas Haines

Mentor while at MSRI: Matthias Strauch

Institution prior MSRI: University of Wiscsonsin, Madison

Position at that institution: Van Vleck Visiting Assistant Professor
(postdoc)

Mentor (if applicable): Tonghai Yang

Institution (or company) where you are going after the MSRI PD
fellowship: will return to UW for AY2015/2016

Position/Mentor: same as above

Anticipated length: (if it is a tenure track position just write tenure-track)
1 year (continue and finish existing 3-year postdoc position)

Postdoctoral fellow’s comments:

(1) For approximately the first month, | worked on a dessins d'enfants
project that was started in the middle of Spring 2014, and | was able to
state and prove a nice characterization theorem (I tried to to this in
summer but was unsuccessful). This is an important first step in the
bigger project, which I will return to in the coming months.

(2) For approximately the next 2 months, | mainly did a mixture of three
things. The first was to begin an algebraic geometry question with
obvious value to geometric representation theory. Although | learned
something and enjoyed thinking about it, no compelling progress was
made and | was eventually convinced to postpone the question. The
second was to prepare my thesis for publication (for various reasons, it
was not published at the time of graduation), which required both
expositional and mathematical changes (correcting errors and filling gaps,
which required me to read and understand some things that | did not
know before). The third was to edit a paper submitted in January 2014, in
response to a referee report that I received while at MSRI.

(3) For the past three weeks, and probably for the next couple weeks and
into 2015, 1 am working with a collaborator on a question concerning
Gross-Reeder “simple” supercuspidal representations. It's going very well
so far.

(4) Finally, there is another potential project that arose from
conversations | had with another visitor to MSRI, and we plan to work on
this together in the next few months. I think | could have 2 preprints,
based on material (1) and (3), ready by summer; I'm not totally sure if
anything conclusive will ever come of (2), and I think (4) is a good
project but may require more time. The time | spent here was extremely
beneficial. Besides the great working conditions (people, environment,
freedom from distractions), | feel like | have a lot of momentum and
energy to carry into the next year. | suspect it will allow me to be much
more successful in the future than | would have been otherwise. 29




Rozenblyum, Nikita

Your Name: Nikita Rozenblyum

Year of Ph.D: 2011

Institution of Ph.D.: MIT

Dissertation title: Connections on conformal blocks
Ph.D. advisor: Jacob Lurie

Mentor while at MSRI: David Treumann

Institution prior to obtaining the MSRI PD fellowship: Northwestern
University

Position at that institution: Simons Postdoctoral Fellow

Mentor (if applicable):

Institution (or company) where you are going after the MSRI PD
fellowship: University of Chicago

Position: Assistant Professor

Anticipated length: 3 years

Mentor (if applicable):

Postdoctoral fellow’s comments:

| have benefitted a great deal from the program. Particularly beneficial
for me were discussions between the geometric representation theory
program and the number theory program. During the semester many new
connections were established, and it was a wonderful learning experience
for me. | expect these ideas will play a significant role in my future work.
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Yang, Yaping

Name: Yaping Yang

Year of Ph.D.: 2014

Institution of Ph.D.: Northeastern University

Dissertation title: Three contributions to topology, algebraic geometry and
representation theory: homological finiteness of abelian covers, algebraic
elliptic cohomology theory and monodromy theorems in the elliptic setting
Ph.D. advisor: Valerio Toledano Laredo

Mentor while at MSRI: Edward Frenkel

Institution prior to obtaining the MSRI PD fellowship: Northeastern
University

Position at that institution: PhD student

Mentor (if applicable): Valerio Toledano Laredo

Institution (or company) where you are going after the MSRI PD
fellowship: UMass, Amherst

Position: Visiting assistant professor

Anticipated length: 2.5 years

Mentor (if applicable): lvan Mirkovic

Postdoctoral fellow’s comments:

It was an enjoyable and productive semester at MSRI. | had the
opportunity to talk to many experts and young researchers, especially Prof.
Edward Frenkel, Prof. Ivan Mirkovic and Prof. Valerio Toledano Laredo.
Prof. Edward Frenkel is my mentor. We had several oficial meetings.
Frenkel is very kind and helpful. He explains things very well and clear.
He gave useful suggestions and down to earth answers. He taught me the
theory of conformal blocks for any Riemann surfaces. In particular, the
twisted conformal blocks for the elliptic curve give rise to the Knizhnik-
Zamolodhikov-Bernard (KZB) connection. It is closely related to the
project | have been working on with Toledano Laredo.

| had a regular weekly meeting with Prof. lvan Mirkovic and started a new
project with him.
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NEW GEOMETRIC METHODS IN NUMBER THEORY

AND AUTOMORPHIC FORMS

Amir-Khosravi, Zavosh

Name: Zavosh Amir-Khosravi

Year of Ph.D: 2013

Institution of Ph.D.: University of Toronto

Dissertation title: Moduli of Abelian Schemes and Serre’s Tensor
Construction

Ph.D. advisor: Stephen S. Kudla

Institution prior to obtaining the MSRI PD fellowship: Fields Institute of
Mathematical Research

Position at that institution: Visting Member

Institution (or company) where you are going after the MSRI PD
fellowship: University of Pittsburgh

Position: Post-Doctoral Associate

Postdoctoral fellow’s comments:

None

Diao, Hansheng

Name: Hansheng Diao

Year of Ph.D: 2014

Institution of Ph.D.: Harvard University
Dissertation title: The Eigencurve is Proper
Ph.D. advisor: Mark Kisin

Institution prior to obtaining the MSRI PD fellowship: Harvard
University

Position at that institution: Ph.D Candidate

Mentor (if applicable): Mark Kisin

Institution (or company) where you are going after the MSRI PD
fellowship: Princeton University
Position: Instructor

Postdoctoral fellow’s comments:

None
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Disegni, Daniel

Name: Daniel Disegni

Year of Ph.D: 2013

Institution of Ph.D.: Columbia

Dissertation title: p-adic Heights of Heegner points on Shimura curves
Ph.D. advisor: Shouwu Zhang

Mentor while at MSRI: Stephen Kudla

Institution prior to obtaining the MSRI PD fellowship: CRM
Position at that institution: Postdoc
Mentor (if applicable): Henri Darmon

Institution (or company) where you are going after the MSRI PD
fellowship: CRM

Position: Postdoc

Anticipated length: 2 years

Mentor (if applicable): Henri Darmon

Postdoctoral fellow’s comments:

I made final revisions to and submitted the paper "p-adic Heights of

Heegner points on Shimura curves”, and | mostly completed the manuscript
"The p-adic Gross-Zagier formula on Shimura curves”. Additionally | gave

talks at UCSC and UCLA.
Was your experience at MSRI beneficial? Yes.
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Johansson, Christian

Name: Christian Johansson

Year of Ph.D: 2013

Institution of Ph.D.: Imperial College London

Dissertation title: Classicality for overconvergent automorphic forms
Ph.D. advisor: Prof. Kevin Buzzard and Prof. Toby Gee

Mentor while at MSRI: Prof. Pierre Colmez

Institution prior to obtaining the MSRI PD fellowship: University of
Oxford
Position at that institution: Postdoctoral Research Fellow

Institution (or company) where you are going after the MSRI PD
fellowship: Institute for Advanced Study, Princeton

Position: Member

Anticipated length: 20 months

Postdoctoral fellow’s comments:

During my stay here at the MSRI | have worked on a few different
projects; two of them started prior to my arrival (in the area of
overconvergent automorphic forms) and three started whilst | was here, in
collaboration with other MSRI visitors (in the area of p-adic
representation theory of p-adic groups). None of these projects have been
finalized during my time here, though three are getting close to
completion. | have also been active in the rich mathematical life here at
the MSRI and at UC Berkeley, attending numerous talk and giving two
myself (one at MSRI and one at Stanford) and made many new
connections that will be of great benefit to my future career as a
mathematician.

Was your experience at MSRI beneficial?

Very much so. This semester has brought together a very large number of
experts from the areas of mathematics most closely related to my research
and it has been very valuable to meet and interact with them. | expect this
semester will have a lasting impact on my career.
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Kret, Arno

Name: Arno Kret

Year of Ph.D.: 2013

Institution of Ph.D.: Orsay

Dissertation title: Stratification de Newton des varietes de Shimura et
formule des traces d'Arthur-Selberg

Ph.D. advisor: Clozel, Fargues

Mentor while at MSRI: Rapoport

Institution prior to obtaining the MSRI PD fellowship: Institute for
Advanced Study

Position at that institution: Member

Mentor (if applicable): Taylor

Institution (or company) where you are going after the MSRI PD
fellowship: MPIM

Position: Post-Doc

Anticipated length: 1.5 years

Postdoctoral fellow’s comments:

| worked on a paper on Langlands conjecture for the group GSp, also |
tried to compute dimensions of Newton strata

| published a paper on Equidistribution in supersingular locus of Shimura
varieties

| published a paper called "Combinatorics of the Basic Stratum™.

Was your experience at MSRI beneficial? Yes. There were a lot of
experts, and | had the chance to ask a lot of questions, which were very
beneficial to my research. Also | worked on a collaboration with one of
the mathematicians that followed the program as well
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Le, Bao Hung

Name: Bao Le Hung

Year of Ph.D.: 2014

Institution of Ph.D.: Harvard University

Dissertation title: Modularity of some elliptic curves over totally real
fields

Ph.D. advisor: Richard Taylor

Mentor while at MSRI: Ken Ribet

Institution before MSRI: Harvard University
Position: Graduate student

Institution after MSRI: University of Chicago
Position: Postdoc
Anticipated length: 2.5 years

Postdoctoral fellow’s comments:

| finished writing up some on-going project, and started on a few new
ones. Was your experience at MSRI beneficial? Yes.
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Lomeli, Luis

Name: Luis Lomeli

Year of Ph.D.: 2007

Institution of Ph.D.: Purdue University

Dissertation title: Functoriality for the classical groups over function
fields

Ph.D. advisor: Freydoon Shahidi

Mentor while at MSRI: Dipendra Prasad

Institution prior to obtaining the MSRI PD fellowship: University of
Oklahoma

Position at that institution: Visiting Assistant Professor (Postdoc)
Mentor (if applicable): Alan Roche

Institution (or company) where you are going after the MSRI PD
fellowship: Max-Planck Institute for Mathematics

Position: Postdoctoral fellow

Anticipated length: (if it is a tenure track position just write tenure-track)
Spring/Summer 2015

Mentor (if applicable): Unknown

Postdoctoral fellow’s comment:

| have completed a crucial step that makes the Langlands-Shahidi
method available in complete generality in the case of function fields.
The Langlands-Shahidi method over number fields, being due to Shahidi.
I am currently working on writing the article and working on a couple of
interesting applications which include a proof of the Ramanujan
conjecture for the unitary groups over function fields. Unfortunately, |
will probably finish writing the article in Max-Planck, yet much of the
work was done here at MSRI and | am very thankful.

Was your experience at MSRI beneficial?

Extremely beneficial. In addition to solving the problem of completing
the Langlands-Shahidi method over function fields, | was able to network
properly and meet many great professors. My travels were professional.
At my undergraduate institution in the neighboring state of Baja
California, | was invited to give a general audience Number Theory talk,
which went well and | linked it to a trip to LA. | gave seminar talks at
UCLA and Caltech.
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Matz, Jasmin

Name: Jasmin Matz
Year of Ph.D: 2011
Institution of Ph.D.: Heinrich-Heine Universitaet Duesseldorf

Dissertation title: Arthur’s trace formula for GL(2) and GL(3) and non-
compactly supported test functions

Ph.D. advisor: Tobias Finis

Mentor while at MSRI: Erez Lapid

Institution prior to obtaining the MSRI PD fellowship: Universitaet Bonn
Position at that institution: scientific assistant
Mentor (if applicable): Werner Mueller

Institution (or company) where you are going after the MSRI PD
fellowship: IAS, Princeton

Position: Postdoctoral fellow

Anticipated length: one semester

Postdoctoral fellow’s comments:

I mainly worked on two different topics during my time at the MSRI: On
the one hand, a joint project with Nicolas Templier about the distribution
of Hecke eigenvalues for automorphic forms for GL(n)/\Q (extending my
previous work for GL(n)/imaginary quadratic number fields), and, on the
other hand, a project on limit multiplicities for the family of quotients
SL_2(O_F)\SL_2(\R"r+\C”s) for F varying over number fields of fixed
archimedean signature (r,s).

In both cases detailed drafts exist but have not yet been submitted for
publication.

| benefited from my stay at the MSRI in several ways. First of all, it was
Erez Lapid who motivated me to look at the above mentioned limit
multiplicity problem. I also benefited a lot from the other ongoing
program on geometric representation theory as it gave me the chance to
catch up with recent developments in constructing certain L-functions by
Ngo, Sakellaridis, and others (a topic I was interested in a while ago, and |
hope that | can return to it in the near future).

Finally, I had the chance to talk to many new people.
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DYNAMICS ON MODULI SPACES OF GEOMETRIC STRUCTURES

Ashley, Caleb

Name: Caleb Ashley

Year of Ph.D: 2013

Institution of Ph.D.: Howard University

Dissertation title: Towards A Discreteness Algorithm For Non-
Elementary Rank 3 Subgroups Of PSL (2;R)

Ph.D. advisor: Todd A. Drumm

Institution prior to obtaining the MSRI PD fellowship: Howard
Position at that institution: Math Instructor

Institution (or company) where you are going after the MSRI PD
fellowship: Howard University

Position: Faculty

Postdoctoral fellow’s comments:

None
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Baba, Shinpei

Name: Shinpei Baba

Year of Ph.D: 2009

Institution of Ph.D.: University of California, Davis

Dissertation title: Decomposition theorems for complex projective
structures

Ph.D. advisor: Michael Kapovich

Mentor while at MSRI: David Dumas

Institution prior to obtaining the MSRI PD fellowship: Universitét
Heidelberg

Position at that institution: Postdoctoral Researcher

Mentor (if applicable): Anna Wienhhard

Institution (or company) where you are going after the MSRI PD
fellowship: Universitat Heidelberg

Position: Postdoctoral Researcher

Anticipated length: 1 year and 3 months

Mentor (if applicable): Anna Wienhard

Postdoctoral fellow’s comments:

My experience at MSRI was beneficial both to complete my on-going
work and initiate new projects. It was unique experience to have so many
experts in the area and spend time together. In particular the projects that
| worked at MSRI includes the following:

1. I worked on writing a draft “degeneration of CP"1-structures by neck
pinching™ and | gave a talk on it in the postdoc seminar. Discussion with
and feed back from people at MSRI were beneficial and also helped to
me formulate the proof.

2. 1 worked on my project with Subhojy Gupta on asymptotic
Teichmuller rays. | gave a talk on this Geometry and Analysis of Surface
group seminar at MSRI. As result of working at MSRI, | think that we
are ready to start writing a paper in order to publish.

3. I and Subhjoy Gupta completed the finial version of “Holonomy map
fibers of CP/1-structures in moduli space” being published in Journal of
Topology.
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Dreyer, Guillaume

Name: Guillaume, Dreyer

Year of Ph.D: 2012

Institution of Ph.D.: University of Southern California
Dissertation title: Geometric properties of Anosov representations
Ph.D. advisor: Francis Bonahon

Mentor while at MSRI:

Institution prior to obtaining the MSRI PD fellowship: University of Norte
Dame

Position at that institution: Visiting Assitant Professor

Institution (or company) where you are going after the MSRI PD
fellowship: University of Southern California

Position: Lecturer

Postdoctoral fellow’s comments:

None
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Li, Qiongling

Name: Qiongling Li

Year of Ph.D: Dec 2014

Institution of Ph.D.: Rice University

Dissertation title: Hitchin components, Riemannian metrics and
Asymptotics

Ph.D. advisor: Mike Wolf

Mentor while at MSRI: Richard Canary

Institution prior to obtaining the MSRI PD fellowship: Rice University
Position at that institution: Graduate student
Mentor (if applicable): Mike Wolf

Institution (or company) where you are going after the MSRI PD
fellowship: QGM(Aarhus)

Position: Joint Caltech-QGM postdoc position

Anticipated length: 3 years

Mentor (if applicable): Jorgen Anderson and Vladimir Markovic

Postdoctoral fellow’s comments:

I mainly worked on three projects during my time at MSRI:

(1) (working with Brain Collier) continuing asymptotics of Higgs
bundles in Hitchin components, we start to consider asymptotics of
Higgs bundles for maximal representations. Moreover, we even
generalize to consider asymptotics of quiver bundles; This work is
partially finished and still working in progress.

(2) (working with Tengren Zhang) we consider the Anosov property of
tensor products of Anosov representations. In particular, we find a
rigidity of the Anosov property. This work is finished and is in
preparation.

(3) (working with Daniele Alessandrini) we consider the relation
between Higgs bundles and AdS geometry. In particular, we recover
many results by the viewpoint of Higgs bundles, like, the AdS geometry,
the property of circle fiber, and the volume. This work is finshed and is
in preparation.

Was your experience at MSRI beneficial? Why or why not?

Yes, my experience at MSRI is very beneficial. | got the chance to talk to
many people and learn a lot. | got to know more fields other than my phd
work area. For example, the above work (2) and (3) are very different
areas from what I've done in my phd. Also, | began to think about more
problems in different subjects and | found them very interesting. This
experience in MSRI is a very helpful process between my phd and new
postdoc position.
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Maloni, Sara

Name: Sara Maloni

Year of Ph.D: 2013

Institution of Ph.D.: University of Warwick, UK
Dissertation title:

Ph.D. advisor: Caroline Series

Mentor while at MSRI: Howie Masur

Institution prior to obtaining the MSRI PD fellowship: Brown University
Position at that institution: Tamarkin Assistant Professor
Mentor (if applicable): Jeff Brock

Institution (or company) where you are going after the MSRI PD
fellowship: Brown University

Anticipated length: 1 year

Mentor (if applicable): Jeff Brock

Postdoctoral fellow’s comments:

See next page
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REPORT OF MY EXPERIENCE AT MSRI (SPRING
2015)

My experience as a Huneke Postdoctoral Fellow at the MSRI has
been wonderful, and very fruitful. I have been able to participate in
most of the activities, to organize a reading seminar (which I think
was of interest to a large group of other members), and above all it was
great to be sourrounded by colleagues and experts in the field which
made my stay very productive.

As a postdoc, I was assigned to a mentor, Howie Masur. Our frequent
discussions spanned mathematical and professional development topics.
I think this was a good tool to help me keep track of the improvements
over time, and to overcome some fears mathematicians often have at
an early stage of their career.

These are the activities in which I participated weekly:

(1) Lorentzian seminar;

(2) Research Seminar for the program “Dynamics on the moduli
space of geometric structures”;

(3) Analysis and Geometry Seminar;

(4) Mini-course “Geometric finiteness in higher rank symmetric
spaces” by Prof. Michael Kapovich and Prof. Bernhard Leeb;

(5) Postdoc Seminar.

[ tried not to attend too many seminars, so that I could dedicate enough
time to research and discussions with colleagues. After discussing with
my mentor, I tried to choose two or three events each week to attend,
so that I could reserve some time to think about my research projects.
Of course, many weeks I ended up attending more seminars, but, in
general, [ succeeded in my plan.

These are the seminars I gave:

(1) Connection for women, January 16: ‘Introduction to quasi-
Fuchsian groups’.

(2) Postdoc Seminar, March 2: ‘Mapping class group actions on
character varieties’.

(3) Sponsor Day, March 6: ‘Polyhedra inscribed in quadrics and
their geometries’.

(4) Research Seminar, April 9: ‘Mapping class group actions on

character varieties’.
1
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2 REPORT OF MY EXPERIENCE AT MSRI (SPRING 2015)

People were interested in my work, and, thanks to the discussions, I
certainly have now a much more deep understanding of my results, and
of their relationship with similar other results in the field. In addition,
when [ was preparing the talk for the Sponsor Day, Prof. Francis
Bonahon, who was also speaking, gave me lots of advices for giving a
good ‘colloquium style’ talk.

I also organised a dinner at my house with the women at MSRI and
the women grad students at Berkeley. I think it was a successful idea,
so it might be worth thinking about some event of this kind in the
future semesters as well.

These are the projects I discussed with people while I was a postdoc
at MSRI:

(1) Ezotic Delaunay triangulation, joint with Jeff Danciger (also at
MSRI) and Jean-Marc Schlenker: We develop an analog of the
classical Delaunay decomposition with hyperbolas and parabo-
las, instead of spheres. We then characterize this exotic De-
launay triangulations as the ones satisfying some optimization
results.

(2) On the character variety of the three holed projective plane, joint
with Frederic Palesi (also at MSRI): We study the (relative)
SL(2, C)- character varieties of the three-holed projective plane
and the action of the mapping class group on it. We describe
a domain of discontinuity for this action, and we consider the
relationship with the previous work of the authors and S. P.
Tan on the character variety of the four-holed sphere.

(3) The SL(2)-geometry of the space of Lagrangians, joint with
Daniele Alessandrini and Anna Wienhard (both also at MSRI):
We study Anosov represntations in Sp(4,C) and their action
on the Lagrangian space Lag(C?*). Using a nice geometrical in-
terpretation of Lag(C*) as the space of regular ideal hyperbolic
tetrahedra and their degenerations, we are able to define a nat-
ural projection of the domain of discontinuity in H? and study
their fiber.

(4) Dynamics on PSL(2, C)-character varieties of manifolds with
compressible boundary, joint with Cyril Lecuire (also at MSRI)
and Michelle Lee: We study the PSL(2, C)—character variety
of a general hyperbolizable 3-manifold M with compressible
boundary. In particular, we examine the dynamics of the action
of the outer automorphism group, and, we find an open set, on
which the action is properly discontinuous, that is strictly larger
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than the interior of the deformation space of marked hyperbolic
3—-manifolds homotopy equivalent to M.

(5) Interesting examples of primitive stable representations in higher
rank groups, joint with Fanny Kassel (also at MSRI) and Michelle
Lee: Using the recent characterization of Anosov representation

studied independently by Kapovich-Leeb—Porti and Kassel-Gueritaud—

Guichard—Wienghard, there is a natural definition of primitive
stable representations in higher rank Lie groups. Kim—-Kim
studied it in some cases. We want to have a deep understand-
ing of these representations.

The first two papers are almost finished, while the third and the
fourth need more work to be terminated. The last project needs a lot
more of work, and we want to advance it by developing a more gen-
eral theory about limits of Anosov representations. In addition to the
first project, in joint work with Danciger and Schlenker, we plan to
apply one of our earlier result to some conjectures for the universal Te-
ichmiiller space. I also interacted a lot with other members or visitors:
[an Agol, Marc Burger, Dick Canary, Bill Goldman, Steve Kerckhoff,
Maryam Mirzakhani, Maxime Wolff, and many others.

In addition to these activities I found particularly useful the envi-
ronment. For example, the schedule during the conference wasn’t too
busy, so there was lots of time to discuss with colleagues, which I think
it is very important. In addition, just to underline the general nice
atmosphere, I want to underline that we often organised hikes or gath-
ering during the weekend, with junior and senior members. I found
that quite emblematic as well.

Finally, I want to underline how efficient, friendly, and useful was all
the staff at MSRI. A big part of this succeess is certainly due to their
effort to make our semester going smoothly every day. Thanks a lot!
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Mann, Kathryn

Name: Kathryn Mann

Year of Ph.D: 2014

Institution of Ph.D.: University of Chicago

Dissertation title: Components of spaces of surface group
representations

Ph.D. advisor: Benson Farb

Mentor while at MSRI: Francis Bonahon

Institution prior to obtaining the MSRI PD fellowship: UC Berkeley
Position at that institution: Postdoc
Mentor (if applicable): lan Agol

Institution (or company) where you are going after the MSRI PD
fellowship: UC Berkeley

Position: Postdoc

Anticipated length: 2 years

Mentor (if applicable): lan Agol

Postdoctoral fellow’s comments:

- I have a new collaboration with Maxime Wolff, which is solving a
conjecture of mine, and should (hopefully) become a major paper

- | have also been finishing a paper that | started before arriving at MSRI
and | spoke about this work at the postdoc seminar.

- 1 was asked to write a survey paper based on one of my talks, this |
have also started to work on

- | learned an immense amount of new material, thanks especially to our
program seminar and the minicourse taught by Kapovich and Leeb.

- I was made aware of new techniques (markov maps and symbolic
dynamics, work of Bowen) applicable to my research that might help
solve a question I raised in my talk, | have just began working on
learning this material.

Was your experience at MSRI beneficial? Why or why not?

Yes! Here are just a few of the many reasons:

- | met many senior researchers in my field and related fields, and
established relationships with them.

- Speaking at the workshops let me advertise my own work to others

- | gained a broad perspective on a large family of related problems and
techniques

- | started a new collaboration which has already produced results
(though not written down formally yet); I think it will be a productive,
long-term working relationship

- | have collected many questions and new problems that I plan to work
on over the next year

- The feedback and career advice from my mentor was immensely
helpful.
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Pozzetti, Maria
Beatrice

Name: Maria Beatrice Pozzetti

Year of Ph.D: 2014

Institution of Ph.D.: ETH Zurich

Dissertation title: Boundary maps and maximal representations of
complex hyperbolic lattices

Ph.D. advisor: Alessandra lozzi

Mentor while at MSRI: Prof. Ursula Hamenstadt

Institution prior to obtaining the MSRI PD fellowship: ETH Zurich
Position at that institution: PhD Student
Mentor (if applicable): Prof. Alessandra lozzi

Institution (or company) where you are going after the MSRI PD
fellowship: Warwick University

Position: Postdoctoral Position

Anticipated length: 2 years

Mentor (if applicable): Prof. Karen Vogtmann

Postdoctoral fellow’s comments:

I have spent most of the time at MSRI working with Marc Burger on
maximal representations. We studied geometric properties of the
associated locally symmetric manifolds and degenerations of those. Apart
from that I profited a lot from the abundance of interesting talks of both
programs, and from the relaxed interaction with many people at the
institute. | hope that in the future some of the discussions we had here will
turn in new joint works. | also profited a lot from the mentoring program,
it gave me the opportunity to interact a lot with Prof. Hamenstadt, discuss
ideas with her and get useful feedback about many different issues related
both to research and career-planning. All in all the experience at MSRI
has been very beneficial.

48




GEOMETRIC AND ARITHMETIC ASPECTS OF HOMOGENEOUS DYNAMICS

de Saxce, Nicolas

Name: Nicolas de Saxce

Year of Ph.D: 2012

Institution of Ph.D.: Université Paris-Sud (11)
Dissertation title: Borelian subgroups of Lie groups
Ph.D. advisor: Emmanuel Breuillard

Mentor while at MSRI: Yves Benoist

Institution prior to obtaining the MSRI PD fellowship: Hebrew University
in Jerusalem

Position at that institution: Postdoc

Mentor (if applicable): Elon Lindenstrauss

Institution (or company) where you are going after the MSRI PD
fellowship: CNRS - Université Paris-Nord (13)

Position: Chargé de recherches

Anticipated length: permanent position

Postdoctoral fellow’s comments:

Work while in MSRI:

- Convolution in perfect groups, with Yves Benoist (notes).

The purpose of this work is to show that in a connected perfect Lie group,
any compactly supported continuous function has a convolution power
that is k-times differentiable, for k an arbitrary integer. This is in sharp
contrast with the abelian case, where there exist compactly supported
continuous functions such that all of their convolution powers are nowhere
differentiable. As an application, we show that if A is a borelian subset of
a connected perfect Lie group with sufficiently large Hausdorff
dimension, then some product set of A contains a non-empty open set.

- Quantum ergodicity in compact simple Lie groups, with Etienne Le
Masson (draft).

I was introduced to the study of eigenfunctions of the Laplacian by
Etienne Le Masson, and we plan to generalize his work with Elon
Lindenstrauss and Shimon Brooks "Quantum Ergodicity and Averaging
Operators on the Sphere™ (arXiv:1505.03887v1) to the setting of arbitrary
homogeneous spaces of compact semi-simple Lie groups. We have a
sketch of proof when the homogeneous space is the compact semi-simple
Lie group itself.

My experience at MSRI was beneficial, it allowed me to learn about the
guantum ergodicity statements and the unique quantum ergodicity
conjectures.

Organizing the postdoc seminar was also a great experience, this allowed
me to meet the other postdocs from both programs and to discuss math
with them.
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Le Masson, Etienne

Name: Etienne Le Masson

Year of Ph.D: 2013

Institution of Ph.D.: Université Paris-Sud (Orsay)

Dissertation title: Ergodicity and eigenfunctions of the Laplacian on
large regular graphs

Ph.D. advisor: Nalini Anantharaman

Mentor while at MSRI: Elon Lindenstrauss

Institution prior to obtaining the MSRI PD fellowship: The Hebrew
University of Jerusalem

Position at that institution: Postdoctoral fellow

Mentor (if applicable): Elon Lindenstrauss

Institution (or company) where you are going after the MSRI PD
fellowship: University of Bristol

Position: Postdoctoral research assistant

Anticipated length: 1,5 years

Mentor (if applicable): Jens Marklof

Postdoctoral fellow’s comments:

| finished working on a paper in collaboration with Elon Lindenstrauss
that was submitted during my stay at the MSRI. | learned more about
homogeneous dynamics thanks in particular to the introductory
workshop and have now a better understanding of the domain in general.
Although the short time spent here made it difficult to start and finish a
project, | had the opportunity to meet new people and start new projects
that will hopefully lead to publications in the future. My experience at
MSRI was thus very beneficial.
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Li, Han

Name: Han Li

Year of Ph.D: 2008-2014

Institution of Ph.D.: Yale University

Dissertation title: Some effective results in homogeneous dynamics and
number theory

Ph.D. advisor: Professor Gregory A. Margulis

Mentor while at MSRI: Professor Shahar Mozes

Institution prior to obtaining the MSRI PD fellowship: University of
Texas at Austin

Position at that institution: Bing Instructor (Postdoc)

Mentor (if applicable): Professor Amir Mohammadi

Institution (or company) where you are going after the MSRI PD
fellowship: Wesleyan University

Position: Assistant Professor of Mathematics

Anticipated length: tenure-track

Mentor (if applicable): N.A.

Postdoctoral fellow’s comments:

With Dave Witte Morris | have been working on a project about the
small generators of arithmetic groups. MSRI had also kindly funded me
traveling to Yale University so that | was able to continue my work with
Gregory A. Margulis on reduction theory of integral quadratic forms. |
have also learned some geometric ideas from my academic mentor,
Shahar Mozes, who | met regularly throughout the semester and who
have been very responsible and supportive. These experiences have
helped me better present my work in the introductory workshop, the
advanced workshop, and the postdoc seminar of our program. | want to
take this opportunity to express my sincere gratitude to the support from
MSRI.
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Shi, Ronggang

Name: Ronggang Shi

Year of Ph.D: 2009

Institution of Ph.D.: the Ohio State University

Dissertation title:

EQUIDISTRIBUTION OF EXPANDING MEASURES WITH
LOCAL MAXIMAL DIMENSION AND DIOPHANTINE
APPROXIMATION

Ph.D. advisor: Manfred Einsiedler

Mentor while at MSRI: Nimish Shah

Institution prior to obtaining the MSRI PD fellowship: Tel Aviv University
Position at that institution: Postdoc
Mentor (if applicable): Barak Weiss

Institution (or company) where you are going after the MSRI PD
fellowship: Xiamen University

Position: Assistant Professor

Anticipated length: tenure-track

Postdoctoral fellow’s comments:

My experience at MSRI is very beneficial.

| almost completed a paper joint with Barak Weiss and Dimitry Kleinbock:

Pointwise equidsitribution with an error rate and with respect to unbounded
functions. Talking with experts here help me understand many things which
otherwise may take me longer time.
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Wright, Alexander
Clay postdoc

Name: Alexander Wright

Year of Ph.D: 2014

Institution of Ph.D.: University of Chicago

Dissertation title: Affine invariant submanifolds in the moduli space of
Abelian differentials

Ph.D. advisor: Alex Eskin

Mentor while at MSRI: Maryam Mirzakhani

Institution prior to obtaining the MSRI PD fellowship: Stanford University,
and Clay Math Institute

Position at that institution: Clay Research Fellow

Mentor (if applicable): Maryam Mirzakhani

Institution (or company) where you are going after the MSRI PD
fellowship: Stanford University, and Clay Math Institute

Position: Clay Research Fellow

Anticipated length: (if it is a tenure track position just write tenure-track): 3-
5 years

Mentor (if applicable): Maryam Mirzakhani

Please give a brief description of your work while you were at MSRI as
well as any publications made.

| collaborated with Alex Eskin (present at MSRI) and Simion Filip on a
project about finiteness of Teichmuller curves and the algebraic hull of the
Kontsevich-Zorich cocycle.

I collaborated with Maryam Mirzakhani (my MSRI mentor) on a project
"The boundary of an affine invariant submanifold".

| wrote a paper "Finiteness of Teichmuller curves in non-arithmetic rank 1
orbit closures” with Erwan Lanneau and Duc-Manh Nguyen, who both
visited MSRI.

Was your experience at MSRI beneficial? Why or why not?

Yes, it was beneficial to get to talk to so many good mathematicians.
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Yang, Lei

Name: Lei Yang

Year of Ph.D: 2014

Institution of Ph.D.: The Ohio State University

Dissertation title: HAUSDORFF DIMENSION OF DIVERGENT
GEODESICS ON PRODUCT OF HYPERBOLIC SPACES
Ph.D. advisor: Nimish Shah

Mentor while at MSRI: Dmitry Kleinbock

Institution prior to obtaining the MSRI PD fellowship: Yale University
Position at that institution: Postdoctoral associate
Mentor (if applicable): Gregory Margulis

Institution (or company) where you are going after the MSRI PD
fellowship: Hebrew University

Position: Postdoctoral Fellow

Anticipated length: 1 year

Mentor (if applicable): Elon Lindentrauss

Postdoctoral fellow’s comments:

I continue working with Nimish Shah on the equidistribution problem on
expanding curves on homogeneous spaces and its applications to number
theory. | also work with Ralf Spatzier on the problem of classification of
higher rank expanding maps on compact manifolds. I am also talking to
Yitwah Cheung and with Dmitry Kleinbock separately, about computing
Hausdorff dimensions of points on homogeneous spaces, whose trajectories
under particular diagonal flows satisfy particular conditions. | think my
experience at MSRI is very beneficial, because during this semester, | have
opportunities to talk to and work with many great mathematicians in my
field. Moreover, at MSRI, | learned a lot from many talks by people
working on different branches and problems in homogeneous dynamics and
dynamics of moduli spaces. Most topics of these talks are new to me, so
my knowledge was greatly broadened during this semester.
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3.2

Postdoctoral Fellow Placement List

mm Pre-MSRI Institution Group |Post-MSRI Institution Group |Pre-MSRI Institution Name Placement Institution Name

Fields Institute for Research in Mathematical Sciences University of Pittsburgh

Amir-Khosravi
Ashley
Baba
Bouthier
Dancso

de Saxce
Diao
Disegni
Dodd
Dreyer
Fratila
Gunningham
Hamacher
Johansson
Kret

Le Hung

Le Masson
Li

Li

Lomeli
Maloni
Mann

Matz
Pozzetti
Rostami
Rozenblyum
Shi

Yang

Yang

Zavosh
Caleb
Shinpei
Alexis
Zsuzsanna
Nicolas
Hansheng
Daniel
Christopher
Guillaume
Dragos
Sam

Paul
Christian
Arno

Bao
Etienne
Qiongling
Han

Luis

Sara
Kathryn
Jasmin
Maria Beatrice
Sean
Nikita
Ronggang
Lei

Yaping

Foreign

Group Il
Foreign
Foreign
Foreign
Foreign

Group | Private
Foreign
Foreign

Group | Private
Foreign
Group | Public
Foreign
Foreign

Group | Private
Group | Private
Foreign

Group | Private
Group | Public
Group Il

Group | Private
Group | Public
Foreign
Foreign

Group | Public
Group | Private
Foreign

Group | Private
Group Il

2014-15

Group Il

Group Il
Foreign
Foreign
Foreign
Foreign

Group | Private
Foreign
Foreign

Group | Private
Foreign

Group | Public
Group | Private
Group | Private
Foreign

Group | Private
Foreign

Group | Private
Group Il
Foreign

Group | Private
Group | Public
Group | Private
Foreign

Group | Public
Group | Private
Foreign
Foreign

Group Il

Howard University

Universitdt Heidelberg
Universite de Paris XI

University of Toronto

Hebrew University

Harvard University

McGill University

University of Toronto

University of Notre Dame
Universite de Paris VII (Denis Diderot)
University of Texas at Austin

TU Munchen

University of Oxford

Institute for Advanced Study
Harvard University

Hebrew University

Rice University

University of Texas at Austin
University of Oklahoma

Brown University

University of California, Berkeley
Rheinische Friedrich-Wilhelms-Universitat Bonn
ETH Zurich

University of Wisconsin-Madison
Northwestern University

Tel Aviv University

Yale University

Northeastern University

Postdoctoral Fellow Placement Institution
(based on AMS Groupings)

Howard University

Universitdt Heidelberg

Hebrew University

Australian National University
Universite de Paris Xl (Paris-Nord)
Princeton University

McGill University

University of Toronto

University of Southern California
Max Planck Institute

University of Texas at Austin
Harvard University

Princeton University

Max Planck Institute

University of Chicago

University of Bristol

Caltech

Wesleyan University

Max Planck

Brown University

University of California, Berkeley
Princeton University

University of Warwick

University of Wisconsin-Madison
University of Chicago

Xiamen University

Hebrew University

UMass, Amherst

55



Highlights

Of the nine postdocs who came from Group | Private Insitutions, six are currently at Group |
Private Institutions. The others are divided among Group Il and Foreign Institutions.

Of the four postdocs who came from Group | Public Institutions, three are currently at Group |
Public Institutions, and one is at Group I1.

Of the 13 postdocs who came from Foreign Institutions, 10 returned to Foreign Institutions.

3.3 Postdoctoral Fellow Participant Summary

# of
Citizens
#of| & Perm. # of # of

Programs Members Res. % | Female % | Minorities® %
Dynamics on Moduli Spaces of Geometric Structures 7 3| 42.9% 4| 57.1% 1] 100.0%
Geometric and Arithmetic Aspects of Homogeneous Dynamics 5 1] 20.0% 0| 0.0% 0 0.0%
Geometric Representation Theory 9 3| 33.3% 2| 22.2% 0 0.0%
New Geometric Methods in Number Theory and Automorphic Forms 8 0 0.0% 1] 12.5% 0 0.0%
Complementary Program (2014-15) 0 0 0.0% 0 0.0% 0 0.0%

[Total # of Distinct Postdocs [ 29| 7 [ 241%] 7 241%] 1] 200%[ 15[ 51.7%)|

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

% (No
Gender # Decl.)* %
# of Distinct Postdocs 29 100.0% 24%
Male 22 75.86% 75.9%
Female 7 24.14% 24.1% = Male
Decline to State Gender 0 0.0% 76% = Female
% (No - -
Ethnicities # Decl.)* % H Native American
Native American 0 0.00% 0.0% = Asi
- 3 40/ Slan
Asian 8 32.00% 27.6% 370
Black 1 4.00% 3.4% 3‘4%4 Black
Hispanic 1 4.00% 3.4% | 51.7%
e B Hispanic
Pacific 0 0.00% 0.0%
White 15 60.00% 51.7% 27.6% 20.7% = Pacific
Decline to State Ethnicities 6 20.7%
Unavailable Information 0 0.0% White
Decline to State
Minorities 1 20.0% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 7 24.1%
Foreign 22 75.9%
Unavailable information 0 0.0%
# of Distinct Members 29 100.0% 48Y%
52% ® Home Inst. in US
US Citizen 5 17.2% i
® Home Inst. NOT in US
Perm Residents 2 6.9%
Home Inst. in US 15 51.72%
Year of Ph.D # %
2011 & Later 25 86.2%
2010 0 0.0%
2005-2009 4 13.8%
B 2011 & Later
2000-2004 0 0.0%
" 2010
1995-1999 0 0.0% 14%
2005-2009
1990-1994 0 0.0%
¥ 2000-2004
1985-1989 0 0.0%
= 1995-1999
1981-1984 0 0.0%
- 1990-1994
1980 & Earlier 0 0.0%
- 1985-1989
Unavailable Info. 0 0.0%
— 1981-1984
Total # of Distinct Postdocs 29 100.0% |
— - — - - 1980 & Earlier
*Statistic Calculation based on all participants that did not decline. 86%

Programs

Dynamics on Moduli Spaces of Geometric Structures

Geometric and Arithmetic Aspects of Homogeneous Dynamics

Geometric Representation Theory

New Geometric Methods in Number Theory and Automorphic Forms

Complementary Program (2014-15)
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2014-15 Postdoctoral Fellows Home Institution Classified by States
*Regions based on US Census classification

2007 Census|
State # % Population
41 26.7% 36.6%
AL - 0.0% 1.5%
AR - 0.0% 0.9%
DE - 0.0% 0.3%
DC 1 6.7% 0.2% Northeast
FL - 0.0% 6.1% 20%
(€7 - 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 20.0% 7.9%
VA - 0.0% 2.6%
wv - 0.0% 0.6%
4 26.7% 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 26.7% 12.1%
(ele} - 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 - 0.0% 2.1%
Wy - 0.0% 0.2%
Midwest 4 26.7% 22.0%
IL 2 13.3% 4.3%
I\ 1 6.7% 2.1%
1A - 0.0% 1.0%
KS - 0.0% 0.9%
MI - 0.0% 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%
SD - 0.0% 0.3%
Wi 1 6.7% 1.9%
Northeast 3 20.0% 18.1%)
CT - 0.0% 1.2%
ME - 0.0% 0.4%
MA - 0.0% 2.1%
NH - 0.0% 0.4%
NJ 2 13.3% 2.9%
NY - 0.0% 6.4%
PA - 0.0% 4.1%
RI 1 6.7% 0.4%
VT - 0.0% 0.2%
- 0.0%) 0%
PR - 0.0% 0%
- 0.0% 0%
Total 15 100% 100%
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2014-15 Postdoctoral Fellows Home Institution Classified by Countries
*Regions based on United Nations classification

Americas 18
North America Canada 3 .
. Americas
United States 15 62%
§ (4}
Asia 3
Western Asia Israel 3
Europe 8 Asia
Northern Europe  England 2
P & 10%
France 3 Europe
28%
Germany 3
Grand Total 29
3.5 Postdoctoral Research Member Placement List
Family Name m Pre-MSRI Institution Group [Post-MSRI Institution Group |Pre-MSRI Institution Name Placement Institution Name
Danciger Jeffrey Group | Public Group | Public University of Texas University of Texas
Dowdall Spencer Group | Public Group | Public University of lllinois at Urbana-Champaign University of Illinois at Urbana-Champaign
Caraiani Ana Group | Private Group | Private Princeton University Princeton University
Larrain-Hubach Andres Group Il Group Il University of Arizona University of Arizona
Sanders Andrew Group IV Group IV University of Illinois at Chicago University of Illinois at Chicago
Dobrovolska Galyna Group | Private Group | Private Columbia University Columbia University
Raskin Sam Group | Private Group | Private Massachusetts Institute of Technology Massachusetts Institute of Technology
Gekhtman llya Group | Private Group | Private Yale University Yale University
Wright Alexander Group | Private Group | Private Stanford University Stanford University

3.6 Postdoctoral Research Member Summary

# of
Citizens
#of| & Perm. #of #of
Programs PDRMs Res. % | Female % | Minorities® %
Dynamics on Moduli Spaces of Geometric Structures 4 4| 100.0% 0 0.0% 1| 25.0%
Geometric and Arithmetic Aspects of Homogeneous Dynamics 2 1| 50.0% 0 0.0% 0| 0.0%
Geometric Representation Theory 2 2| 100.0% 1] 50.0% 0| 0.0%
New Geometric Methods in Number Theory and Automorphic Forms 1 1| 100.0% 1| 100.0% 0| 0.0%
[Total # of Distinct PDRMs 9] 8] 88.9%] 2] 222%] 1] 167%] 9] 1000%)]

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.

4. Graduate Program

In 2014-15, 941 graduate students visited MSRI to participate in our workshops (486 graduate
students), summer graduate schools (417 graduate students), and programs (38 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
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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 40-50 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.

The following is a list of the 14 Summer Graduate Schools that took place during the 2014 and
2015 summers.  Altogether 58 lecturers and 417 graduate students participated in these
workshops. Of those graduate students, 28% 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.

Summer 2014

SGS 1: Dispersive Partial Differential Equations

June 16, 2014 - June 27, 2014

Organizers: Natasa Pavlovic (University of Texas), Nikolaos Tzirakis (University of Illinois at
Urbana-Champaign)

SGS 2: Seminaire de Mathematiques Superieures 2014: Counting Arithmetic Objects
Location: Montreal, Canada

June 23, 2014 - July 04, 2014

Organizers: Henri Darmon (McGill University), Andrew Granville (Université de Montréal),
Benedict Gross (Harvard University)

SGS 3: IAS/PCMI 2014: Mathematics and Materials

June 29, 2014 - July 19, 2014

Location: Park City, Utah

Organizers: Mark Bowick (Syracuse University), David Kinderlehrer (Carnegie Mellon
University), Govind Menon (Brown University), Charles Radin (University of Texas)
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SGS 4: Algebraic Topology

June 30, 2014 - July 11, 2014

Organizers: *Jose Cantarero-Lopez (Centro de Investigacion en Matematicas), Michael Hill
(University of Virginia)

SGS 5: Stochastic Partial Differential Equations

July 07, 2014 - July 18, 2014

Organizers: Yuri Bakhtin (New York University, Courant Institute), Ivan Corwin (Columbia
University), James Nolen (Duke University)

SGS 6: Geometry and Analysis

July 28, 2014 - August 08, 2014

Organizers: Hans-Joachim Hein (Imperial College, London), Aaron Naber (Massachusetts
Institute of Technology)

Summer 2015

SGS 1: CRM-PIMS Summer School in Probability

June 15, 2015 - July 11, 2015

Location: Montreal, Canada

Organizers: Louigi Addario-Berry (McGill University), Louis-Pierre Arguin (Université de
Montréal), Alexander Fribergh (Université de Montréal), Lea Popovic (Concordia University)

SGS 2: Geometric Group Theory

June 15, 2015 - June 26, 2015

Organizers: John Mackay (University of Bristol), Anne Thomas (University of Sydney), Kevin
Wortman (University of Utah)

SGS 3: Seminaire de Mathematiques Superieures 2015: Geometric and Computational
Spectral Theory

June 15, 2015 - June 26, 2015

Location: Montreal, Canada

Organizers: Alexandre Girouard (Laval University), Dmitry Jakobson (McGill University),
Michael Levitin (University of Reading), Nilima Nigam (Simon Fraser University), losif
Polterovich (Université de Montréal), Frederic Rochon (Université du Québec a Montréal)

SGS 4: NIMS Summer School on Random Matrix Theory
June 29, 2015 - July 10, 2015

Location: Daejeon, South Korea

Organizers: Jinho Baik (University of Michigan)

SGS 5: Mathematical Topics in Systems Biology
June 29, 2015 - July 10, 2015
Organizers: Steven Altschuler (University of California, San Francisco), Lani Wu (UCSF)

SGS 6: Berkeley summer course in mining and modeling of neuroscience data

July 06, 2015 - July 17, 2015
Location: UC Berkeley
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Organizers: Ingrid Daubechies (Duke University), Bruno Olshausen (University of California,
Berkeley), Christos Papadimitriou (University of California, Berkeley), Fritz Sommer
(University of California, Berkeley), Jeff Teeters (University of California, Berkeley)

SGS 7: Gaps between Primes and Analytic Number Theory
July 13, 2015 - July 24, 2015
Organizers: Dimitris Koukoulopoulos (Université de Montréal), Emmanuel Kowalski (ETH

Zuerich), James Maynard (University of Oxford), Kannan Soundararajan (Stanford University)
SGS 8: Incompressible Fluid Flows at High Reynolds Number

July 27, 2015 - August 07, 2015
Organizers: Jacob Bedrossian (University of Maryland), Vlad Vicol (Princeton University)

4.2 Summer Graduate Schools 2014 & 2015 Data

# of
Citizens
#of | & Perm. #of #of
Summer Graduate Schools Students Res. %| Female % | Minorities® %
Algebraic Topology 16 13| 81.3% 5| 31.3% 0 0.0%
Dispersive Partial Differential Equations 46 20| 43.5% 14| 30.4% 1 5.0%
Geometry and Analysis 48 20| 41.7% 7| 14.6% 1 5.0%
IAS/PCMI 2014: Mathematics and Materials 11 5| 45.5% 5| 45.5% 0 0.0%
Seminaire de Mathematiques Superieures 2014: Counting Arithmetic Objects 23 15| 65.2% 9| 39.1% 1 6.7%
Stochastic Partial Differential Equations 53 17( 32.1% 18| 34.0% 3| 17.6%
Berkeley summer course in mining and modeling of neuroscience data 6 5| 83.3% 2| 333% 0 0.0%
CRM-PIMS Summer School in Probability 18 7| 38.9% 3| 16.7% 0 0.0%
Gaps between Primes and Analytic Number Theory 41 26| 63.4% 12| 29.3% 0 0.0%
Geometric Group Theory 55 35| 63.6% 15| 27.3% 0 0.0%
Incompressible Fluid Flows at High Reynolds Number 47 22| 46.8% 14| 29.8% 0 0.0%
Mathematical Topics in Systems Biology 20 10{ 50.0% 10| 50.0% 0 0.0%
NIMS Summer School on Random Matrix Theory 14 7| 50.0% 3| 21.4% 0 0.0%
Seminaire de Mathematiques Superieures 2015: Geometric and Computational Spectral Theory 19 7| 36.8% 1 5.3% 0 0.0%
[Total # of Students [ 417]  209] 501%[ 118] 28.3%| 6] 61%] 357 856%|

1 Minorities are US citizens 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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Summer Graduate School Demographic Data

% (No
Gender # Decl.)* %
# of Students 417 100.0% 72%
Male 297 71.57% 71.2%
Female 118 28.43% 28.3% u Male
Decline to State Gender 2 0.5%
H Female
28%
% (No
Ethnicities # Decl.)* %
Native American 1 0.24% 0.2% 5% H Asian
0
Asian 170 41.36% 39.2%
Black 8 1.95% 1.8% 39% H Black
(o)

Hispanic 25 6.08% 5.8% o
Pacific 3 0.73% 0.7% 47% Hispanic
White 204 49.64% 47.0%
Decline to State Ethnicities 23 5.3% B White
Unavailable Information 0 0.0% \ 2% e o St

ecline to State

6% I

Minorities 6 3.1% Ethnicities
Citizenships # %
US Citizen & Perm. Residents 209 50.1%
Foreign 208 49.9%
Unavailable information 0 0.0% o
# of Students 417 100.0% 86% M Home Inst. in US
US Citizen 196 93.8% 14% B Home Inst. NOT in
Perm Residents 13 100.0% us
Home Inst. in US 357 85.61%
*Statistic Calculation based on all participants that did not decline.

Summer Graduate Schools

Algebraic Topology

Dispersive Partial Differential Equations

Geometry and Analysis

IAS/PCMI 2014: Mathematics and Materials

Seminaire de Mathematiques Superieures 2014: Counting Arithmetic Objects
Stochastic Partial Differential Equations

Berkeley summer course in mining and modeling of neuroscience data
CRM-PIMS Summer School in Probability

Gaps between Primes and Analytic Number Theory

Geometric Group Theory

Incompressible Fluid Flows at High Reynolds Number

Mathematical Topics in Systems Biology

NIMS Summer School on Random Matrix Theory

Seminaire de Mathematiques Superieures 2015: Geometric and Computational Spectral Theory



2014 & 2015 Summer Graduate Schools Home Institution Classified by States
*Regions based on US Census classification

20% 24%

South

B West

® Midwest
Northeast

2007

Census
State # % Population

86| 24.1% 36.6%
1 0.3% 1.5%
- 0.0% 0.9%
5 1.4% 0.3%
- 0.0% 0.2%
2 0.6% 6.1%
10 2.8% 3.2%
3 0.8% 1.4%
8 2.2% 1.4%
12 3.4% 1.9%
- 0.0% 1.0%
11 3.1% 3.0%
5 1.4% 1.2%
- 0.0% 1.5%
7 2.0% 2.0%
17 4.8% 7.9%
5 1.4% 2.6%
- 0.0% 0.6%
106 29.7%) 23.2%
AK - 0.0% 0.2%
AZ 11 3.1% 2.1%
HI - 0.0% 0.4%
ID - 0.0% 0.5%
MT - 0.0% 0.3%
CA 63 17.6% 12.1%
Cco 8 2.2% 1.6%
NV 1 0.3% 0.9%
NM - 0.0% 0.7%
OR 8 2.2% 1.2%
uT 7 2.0% 0.9%
WA 8 2.2% 2.1%
Wy - 0.0% 0.2%
Midwest 93 26.1% 22.0%
IL 17 4.8% 4.3%
I\ 16 4.5% 2.1%
1A 6 1.7% 1.0%
KS 10 2.8% 0.9%
Mi 12 3.4% 3.3%
MN 4 1.1% 1.7%
MO 5 1.4% 1.9%
ND 1 0.3% 0.2%
NE 5 1.4% 0.6%
OH 10 2.8% 3.8%
SD - 0.0% 0.3%
Wi 7 2.0% 1.9%
Northeast 72 20.2% 18.1%)
CT - 0.0% 1.2%
ME - 0.0% 0.4%
MA 25 7.0% 2.1%
NH 3 0.8% 0.4%
NJ 13 3.6% 2.9%
NY 20 5.6% 6.4%
PA 9 2.5% 4.1%
RI 2 0.6% 0.4%
VT - 0.0% 0.2%
- 0.0%) 0%
PR - 0.0% 0%
- 0.0% 0%
Total 357 100% 100%
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2014 & 2015 Summer Graduate Schools Home Institution Classified by Countries
*Regions based on United Nations classification

Americas 393
Central America Mexico 5

North America Canada 29

United States 357

South America Colombia 2

Asia 11
East Asia China 4

Korea, Republic of 7

Europe 11
Southern Europe Italy 4

Spain 1

Western Europe Austria 2

Germany 4

Oceania 2
Australia and New Zealand Australia 2
Unavailable information 0
Grand Total 417

B Americas
94%
M Asia
Europe

M Unavailable
information

‘ Oceania
3% \3%

4.3 Program Associate

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,
including shared office space. They are provided with an access card to the building which
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allows them to use the premises at any time. They receive a bus pass, and a library and sports
facilities access pass. There were 38 graduate students who resided at MSRI for an extended
period of time during the academic year 2014-15. See the table in section 4.4 for a detailed
description of the demographic data.

4.4 Program Associate Data

# of
Citizens
& Perm. # of # of
Programs # of PAs Res. % | Female % | Minorities* %
Dynamics on Moduli Spaces of Geometric Structures 7 2| 28.6% 1] 14.3% 0| 0.0%
Geometric and Arithmetic Aspects of Homogeneous Dynamics 12 4] 33.3% 3| 25.0% 0| 0.0%
Geometric Representation Theory 10 5| 50.0% 2| 20.0% 0| 0.0%
New Geometric Methods in Number Theory and Automorphic Forms 9 0| 0.0% 2| 22.2% 0| 0.0%
[Total # of Distinct Program Associates [ 38 | 11 ] 28.9%] 8 [21.1%] [ oow[ 17 ]447%)|

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.

Program Associate Demographic Data

% (No
Gender # Decl.)* %
# of Distinct Members 38 100.0% 21%
Male 30 78.95% 78.9%
Female 8 21.05% 21.1% = Male
Decline to State Gender 0 0.0% 79% M Female
% (No
Ethnicities # Decl.)* % M Native American
Native American 0 0.00% 0.0%  Asian
Asian 10 27.78% 26.3%
Black 0 0.00% 0.0% 0.0% = Black
Hispanic 0 0.00% 0.0% 68.4% o
Pacific 0 0.00% 0.0%  Hispanic
White 26 72.22% 68.4% 26.3% = Pacific
Decline to State Ethnicities 4 10.5%
Unavailable Information 0 0.0% 10.0% = White
/10 . 5% Decline to State

Minorities 0 0.0% Ethnicities

Unavailable

Information
Citizenships # %
US Citizen & Perm. Residents 11 28.9%
Forelg-n : : 27 71.1% 45%
Unavailable information 0 0.0%
# of Distinct Members 38 100.0% 55% ¥ Home nst. in US

B Home Inst. NOT in US

US Citizen 10 26.3%
Perm Residents 1 2.6%
Home Inst. in US 17 44.74%

Programs

Dynamics on Moduli Spaces of Geometric Structures

Geometric and Arithmetic Aspects of Homogeneous Dynamics
Geometric Representation Theory

New Geometric Methods in Number Theory and Automorphic Forms
Complementary Program (2014-15)

66



2014-15 Program Associates Home Institution Classified by States
*Regions based on US Census classification

2007 Census

Northeast
18%

Midwest
47%

South
35%

State % Population
6| 35.3% 36.6%

- 0.0% 1.5%

- 0.0% 0.9%

- 0.0% 0.3%

- 0.0% 0.2%

- 0.0% 6.1%

- 0.0% 3.2%

- 0.0% 1.4%

1 5.9% 1.4%

2 11.8% 1.9%

- 0.0% 1.0%

- 0.0% 3.0%

- 0.0% 1.2%

- 0.0% 1.5%

- 0.0% 2.0%

3 17.6% 7.9%

- 0.0% 2.6%

- 0.0% 0.6%

- 0.0%) 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 - 0.0% 12.1%

Cco - 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 - 0.0% 2.1%

Wy - 0.0% 0.2%

Midwest 8 47.1% 22.0%

IL 3 17.6% 4.3%

I\ 1 5.9% 2.1%

1A - 0.0% 1.0%

KS - 0.0% 0.9%

Mi 2 11.8% 3.3%

MN - 0.0% 1.7%

MO - 0.0% 1.9%

ND - 0.0% 0.2%

NE - 0.0% 0.6%

OH 2 11.8% 3.8%

SD - 0.0% 0.3%

Wi - 0.0% 1.9%

Northeast 3 17.6%) 18.1%)

CT 1 5.9% 1.2%

ME - 0.0% 0.4%

MA 1 5.9% 2.1%

NH - 0.0% 0.4%

NJ - 0.0% 2.9%

NY - 0.0% 6.4%

PA - 0.0% 4.1%

RI 1 5.9% 0.4%

VT - 0.0% 0.2%

- 0.0%) 0%

PR - 0.0% 0%

- 0.0% 0%

Total 17 100% 100%
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2014-15 Program Associates Home Institution Classified by Countries
*Regions based on United Nations classification

Americas 17
North America United States 17
Asia 5
Western Asia Israel
Europe 16
Northern Europe  France 3
Western Europe  France 8
Germany
Switzerland 1
Grand Total 38

Asia
Americas
45%

Europe
42%

13%

4.5 Graduate Student List

(Participants who attended 2014—15 workshops, excluding Summer Graduate Schools)

(See e-mail attachment)

4.6 Graduate Student Data

(Participants who attended 2014—15 workshops, excluding Summer Graduate Schools)

# of
Citizens
#of| & Perm. # of #of

Workshops Participants Res. % | Female % | Minorities* %
13 Scientific Workshops
Advances in Homogeneous Dynamics 30 15| 50.0% 11] 36.7% 1| 7.7%
Automorphic forms, Shimura varieties, Galois representations and L-functions 63 20| 31.7% 11| 17.5% 1| 5.6%
Categorical Structures in Harmonic Analysis 40 10| 25.0% 6| 15.0% 0| 0.0%
Connections for Women: Dynamics on Moduli Spaces of Geometric Structures 26 8| 30.8% 11| 42.3% 1| 12.5%
Connections for Women: Geometric and Arithmetic Aspects of Homogeneous Dynamics 26 7| 26.9% 9| 34.6% 0| 0.0%
Connections for Women: Geometric Representation Theory 22 7| 31.8% 13[ 59.1% 1] 16.7%
Connections for Women: New Geometric Methods in Number Theory and Automorphic Forms 12 7| 58.3% 5[ 41.7% 0| 0.0%
Dynamics on Moduli Spaces 34 15| 44.1% 9| 26.5% 1] 7.1%
Hot Topics: Kadison-Singer, Interlacing Polynomials, and Beyond 7 4| 57.1% 0| 0.0% 0| 0.0%
Introductory Workshop: Dynamics on Moduli Spaces of Geometric Structures 55 26| 47.3% 14| 25.5% 1| 4.0%
Introductory Workshop: Geometric and Arithmetic Aspects of Homogeneous Dynamics 50 13| 26.0% 8| 16.0% 0| 0.0%
Introductory Workshop: Geometric Representation Theory 67 27| 40.3% 13[ 19.4% 0| 0.0%
Introductory Workshop: New Geometric Methods in Number Theory and Automorphic Forms 43 20| 46.5% 8| 18.6% 1| 5.6%
All 13 Workshops Total 475 179 [ 37.7% 118 | 24.8% 7] 42%
2 Education & Outreach Workshops
Breaking the Neural Code 0 0 0.0% 0 0.0% 0| 0.0%
Critical Issues in Mathematics Education 2015: Developmental Mathematics: For whom?
Toward what ends? 11 11| 100.0% 8| 72.7% 3| 30.0%
All 2 Workshops Total 11 11 [ 100.0% 8| 72.7% 3 [ 30.0%
[All 15 wWorkshops Total 486 190 [ 39.1%[ 126 [25.9%] 0] 57%[ 322 66.3%|

1 Minorities are US citizens 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. Undergraduate Program in 2014 & 2015
(MSRI-UP)

5.1 Description of Undegraduate Program

Please note: MSRI-UP is funded by an independent NSF grant, DMS 1156499. The report was
filed independently to the NSF in February annually, thus there is no report attached in Section
11.Appendix.

The MSRI Undergraduate Program (MSRI-UP) is a comprehensive summer program 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 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.

This 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.

During the summer, each of the 18 student participants will:

e participate in the mathematics research program under the direction faculty and graduate

students mentors.

complete a research project done in collaboration with other MSRI-UP students

give a presentation and write a technical report on his/her research project

attend a series of colloquium talks given by leading researches in their fields

attend workshops aimed at developing skills and techniques needed for research careers

in the mathematical sciences and

e learn techniques that will maximize a student's likelihood of admissions to graduate
programs as well as the likelihood of winning fellowships

e receive a $3100 stipend, lodging, meals and round trip travel to Berkeley, CA.

After the summer, each student will:

e have an opportunity to attend a national mathematics or science conference where
students will present their research

e Dbe part of a network of mentors that will provide continuous advice in the long term as
the student makes progress in his/her studies

e Dbe contacted regarding future research opportunities
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MSRI-UP 2014: Arithmetic Aspects of Elementary Functions

June 21, 2014 - August 03, 2014

The question of evaluation of finite sums with entries in a reasonable largeclass (of
hypergeometric type) has been settled by the algorithms developed by H. Wilf, D. Zeilberger and
collaborators. On the other hand, arithmetic properties of these sums offer interesting
challenges. For instance, it is an elementary result that the central binomial coefficient is always
even. This motivates the natural question: what is the exact power of 2 that divides these
coefficients? Is there a closed-form formula for this?

The fact that binomial coefficients satisfy certain recurrences, for example in the formation of
Pascal's triangle, has been used to analyze their arithmetic properties. What can be said about
sequences generated by similar recurrences? For example, factorials n! satisfy xn=nxn-1. Is it
possible to describe arithmetic properties for yn=P(n)yn-1 with a polynomial P? Very few
results are known.

Graphical representations offer some indication of the complexity involved. For example, there
is a marked difference between the power of two that divides n2+1 and n2+7. What is the reason
behind this? The second graph looks almost random compared to the first. Is there a way to
quantify this phenomena?

Some sequences with surprising arithmetical properties include Stirling numbers, Catalan
numbers that count legal typing words using parenthesis, the ASM numbers that count the
number of matrices with entries from {0,+1} satisfying an ordering condition and many other
coming from Combinatorics. Recent symbolic experiments include sequences such as the
harmonic numbers Hn=1+12+---+1n and the sequence of formed by partial sums of the
exponential function.

These type of problems are ideal for introduction to undergraduates: they can be explained with a
minimal amount of background, data can be obtained by using symbolic languages and partial
results are available in the literature. Thus, this REU is accessible to students who have had three
semesters of calculus, linear algebra, and a course in which they have had to write proofs.

Announcement:

Three posters from 2014 MSRI-UP were selected as outstanding presentations in the
undergraduate poster session at the JMM:

On the divisibility and valuations of the Franel numbers
Samantha VanSchalkwyk, Mount Holyoke College
Adela Yang, Bowdoin College

Abraham Schulte, Northwestern University

Infinite Products Arising in Paperfolding

Hadrian Quan, University of California, Santa Cruz
Fernando Roman, Kansas State University

Michole Washington, Georgia Institute of Technology
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Sequences of p-adic valuations of polynomials: an analysis of aperiodic and non pregular
behavior

Amber Yuan, The University of Chicago

Alyssa Brynes, Tulane University

Isabelle Nogues, Princeton University

MSRI-UP 2015: Geometric Combinatorics Motivated by the Social Sciences
June 13, 2015 - July 26, 2015

The academic and research portion of the 2015 MSRI-UP will be led by Prof. Francis Su from
Harvey Mudd College.

In only the last 75 years or so has mathematics enjoyed a symbiotic relationship with the social
sciences. On one hand, mathematics can be used to model questions in the social sciences; on the
other hand, the social sciences motivate new mathematical questions. Game theory was born out
of a question to model human interaction and decision-making.

As an example, the space of preferences is often a geometric space whose combinatorial
structure encodes player preferences in interesting ways. It many 'fair division' problems (e.g.,
how to divide a cake fairly among several people) the space of preferences is often a convex
polytope, and in a voting theory the space of preferences (the political spectrum) is commonly
modeled as a line but could be something else as well.

In this REU we will consider mathematical problems motivated by ‘fair division' questions and
voting theory, using a mix of techniques from combinatorics, convex geometry, and analysis.
Students who have had a course in which they have had to write proofs and also linear algebra or
discrete mathematics are eligible to apply. It can be helpful, though not necessary, to have some
exposure to economics, game theory, or a course in programming.

5.2 MSRI-UP Data

MSRI-UP 2014 Participant List

First
Last Name Name Home Institution
Byrnes Alyssa Tulane University
Cervantes
Nava David SUNY College at Potsdam
Chavoya Joseph California State University
Lucero Alphonso | lowa State University
Michel Alexandra | Mills College
Miller Andrew University of Massachusetts, Amherst
Musgrave Erica Saint Mary's College of California
Nogues Isabelle Princeton University
Pane Gianluca Brown University
Quan Hadrian University of California, Santa Cruz
Rennie Robert Reed College
Reynolds Sean University of Chicago
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Roman Fernando | Kansas State University

Schulte Abraham | Northwestern University
VanSchalkwyk | Samantha | Mount Holyoke College
Washington Michole Georgia Institute of Technology
Yang Adela Bowdoin College

Yuan Amber University of Chicago

MSRI-UP 2015 Participant List

Last Name | First Institution name
Name
Andrade Gabriel University of Massachusetts
Amherst
Baeza Edwin Purdue University
Bugg Caleb Morehouse College
Bush Ethan University of Michigan, Flint
Duke Kyle James Madison University
Elvin Gabriel University of California, Los
Angeles
Kuture Beauttie Pomona College
Leong Oscar Swarthmore College
Loa Christopher | University of Tennessee
Rodriguez | Andres Universidad de los Andes
Rosado Michelle University of Puerto Rico
Ruiz Alberto University of Puerto Rico
Sandoval
Scruse Ashley Clark Atlanta University
Smith Nikaya University of North Carolina
Stevens Miles Morehouse College
Torre Alexis Jane | University of Arizona
Yoseph Sarah Loyola Marymount University

11. Appendix — Final Reports of Activities Iin

2014-15

72



Geometric Representation Theory
August 18, 2014 to December 19, 2014
MSRI, Berkeley, CA
USA

Organizers:

LEAD David Ben-Zvi (University of Texas)
Ngb Bao Chéau (University of Chicago)

Thomas Haines (University of Maryland)

Florian Herzig (University of Toronto)

Kevin McGerty (University of Oxford)

David Nadler (University of California, Berkeley)
Catharina Stroppel (University of Bonn)

Eva Viehmann (TU Miinchen)
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MSRI GEOMETRIC REPRESENTATION THEORY PROGRAM:
FINAL REPORT

Organizers:

David Ben-Zvi (Tezas)

Thomas Haines (Maryland)

Florian Herzig (Toronto)

Kevin McGerty (Ozford)

David Nadler (Berkeley)

Ng6 Bao Chau (Chicago)

Catharina Stroppel (Universitit Bonn)

FEva Viehmann (Technische Universitit Miinchen)

1. RESEARCH ACHIEVEMENTS: ORGANIZER SUMMARY

The MSRI program in Geometric Representation Theory (GRT) was an exciting and highly
successful semester bringing together over fifty researchers, from the founders and superstars of
the field to beginning graduate students. It encompassed three workshops, six regular seminars
or organized working groups, many visitors and a constant whirl of activity from August to
December. Programs such as this usually have an enormous impact in shaping the direction
of the field, and we think this program will play such a role in the coming years. Sample exit
survey reactions of participants include Postdoc Galyna Dobrovolska: “I love MSRI, this has
been the greatest semester in my life,” and Simons Research Professor Ivan Mirkovic: “It was
a perfect setting for working with the best people in my profession”.

A particularly successful aspect of the GRT program was its profound interaction with the
parallel program, New Geometric Methods in Number Theory and Automorphic Forms (NGM).
There was a large degree of shared interest among participants in the two programs, resulting
in extensive cross-fertilization in discussions, collaborations and seminars. NGM member Peter
Scholze’s historic Chancellor Lectures were heavily attended by members of both programs
and formed the scientific highpoint of joint programs. In addition a weekly seminar and two
weekly working groups were organized jointly for the two programs. One of the primary goals
in the GRT program proposal was to explore the emerging direct connections between the
geometric Langlands program and the classical (arithmetic) Langlands program, which were
long connected mostly by suggestive analogies. It was extremely exciting and gratifying to see
during this semester the emergence of a direct and precise link between the two worlds, thanks
to the work of Scholze, NGM member Laurent Fargues and others, which is sure to play a
central role in the future shape of both fields.

The setting of MSRI was extremely conducive to spurring countless informal discussions
and exchanges of ideas, some of which lead to new projects and collaborations. A sampling of
these new collaborations: some involve senior researchers (Research Professors David Nadler
and Zhiwei Yun), some involve senior mentors and junior researchers (postdoc Alexis Bouthier,
Clay Professor Ng6 Bao Chau and NGM RP Yiannis Sakellaridis, Simons professor Mirkovic
with postdocs Dobrovolska and Yaping Yang), and others involve junior researchers who met at
the program (postdocs Dragos Fratila and Sam Gunningham with Berkeley graduate student
Penghui Li, graduate assistants Iordan Ganev, Emmanuele Ghedin and Jacob Matherne). Some

1
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2 MSRI GEOMETRIC REPRESENTATION THEORY PROGRAM: FINAL REPORT

new collaborations began with Berkeley faculty who actively participated in the program (in
particular Vivek Shende began projects with Ngo and postdoc Zsuzsanna Dancso, and RP
Edward Frenkel with postdoc Alexis Bouthier). In at least one case, discussions at MSRI
led to an immediate result: RP Tom Haines and Xuhua He (arXiv.math:1411.5450) proved a
conjecture of Pappas-Rapoport-Smithling on special fibers of Shimura varieties with parahoric
level structure, completing a program of Kottwitz-Rapoport from 2000. In many other cases,
discussions and work at MSRI laid the foundations for results and research programs for years
to come.

1.1. Research Directions and Highlights. We give a (by no means exhaustive) sample of
the research directions which we investigated at the program.

1.1.1. Modular geometric representation theory. The impact of geometric techniques in rep-
resentation theory in positive characteristic (the “modular case”) was until about five or six
years ago still in a nascent state, but recent developments, in particular the theory of parity
sheaves (developed by members Daniel Juteau and Carl Mautner in collaboration with Geordie
Williamson) has seen the vista of possibilities expand significantly. Moreover, Williamson’s re-
cent, counter-examples to the Lusztig conjecture make it clear that new conjectures and insights
will be required in the subject. Indeed Lusztig spoke at MSRI and proposed a beautiful new
picture of characters beyond the restricted range to which his original conjectures applied, with
the thrilling suggestion of new representation theories interpolating quantum groups and mod-
ular representations. A working group at the program, lead by Pramod Achar, Daniel Juteau
and Peter Fiebig, focused on the new geometric techniques, and exposed these new questions
to graduate students ensuring a new generation can attach this newly-reopened field.

1.1.2. p-adic and mod p Langlands program. The program also witnessed concerted efforts by
members of the GRT and NGM program to apply geometric and categorical techniques to a
relatively recent topic in the arithmetic theory, the study of mod p and p-adic representations
of p-adic groups. One aspect is the appearance of derived categorical structures and derived
analogues of Hecke algebras, of the kind long at the center of the geometric theory, in the
arithmetic theory, as was explored in a joint working group was organized by David Ben-Zvi,
Michael Harris and Akshay Venkatesh and the focus of talks of Peter Schneider, Rachel Ollivier
and Marie-France Vigneras. The Beilinson-Bernstein theory of representations as systems of
differential equations, a staple of the geometric theory of Lie algebra and group representa-
tions, is also emerging as major tool in the p-adic theory and was the topic of talks of new
collaborations and talks by Christine Huyghe, Matthias Strauch and Konstantin Ardakov.

1.1.3. Wild ramification. Another aspect of the similarity between the p-adic Langlands pro-
gram and the geometric theory was investigated in a working group on irregular singularities
organized by Kevin McGerty, David Treumann and NGM member Kedlaya. Irregular singu-
larities have already played a fascinating role in the study of wall-crossing by Valerio Toledano
Laredo and Tom Bridgeland, and David Treumann and Shende and collaborators have an ex-
citing programme relating irregular singularities to knot theory. The studying of connections
(for example their moduli) is a basic aspect of the geometric Langlands program, and in the
case of irregular singularities there are many problems still to address (explored by program
participants Tsao-Hsien Chen, Masoud Kamgarpour, Daniel Sage, Yun, Ng6 and Xinwen Zhu)
and interaction with the p-adic theory may well help shed light on these questions.
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1.1.4. The Vinberg semigroup comes of age. Geometric representation theory of reductive groups
has long focused on a core collection of geometric objects, including the flag variety and affine
Grassmannian, the Springer resolution and adjoint quotient, etc., whose myriad realizations
provide a remarkable unity to the subject. The GRT program marked the rise from relative ob-
scurity to prominence of another geometric construction, the Vinberg semigroup (and its other
guises, the asymptotic cone and wonderful compactification of a reductive group). This trend
was highlighted by the unexpected ubiquity of the Vinberg semigroup around the GRT research
conference, where it featured in work of Bouthier, Ngo, Sakellaridis, Alexander Braverman and
Dennis Gaitsgory. The Vinberg semigroup captures the classical harmonic analytic concerns
of asymptotics and scattering in a purely algebro-geometric fashion, and one now expects it to
become part of the standard toolkit of practitioners in the field.

1.1.5. The affine Grassmannian in new light. On the other hand, one of the most studied ob-
jects in geometric representation theory and the geometric Langlands program, the affine Grass-
mannian, appeared in three strikingly new guises during the program. Mirkovic introduced a
new theory of “local spaces”, a refinement of the Beilinson-Drinfeld theory of factorization al-
gebras which has become ubiquitous in mathematical aspects of quantum field theory. Using
this theory Mirkovic provided a remarkable new construction of the affine Grassmannian as an
analogue of projective space in the world of local spaces, leading to new perspectives and many
generalizations (explored in part with GRT postdocs Dobrovolska and Yang). The work of Zhu,
discussed in seminars at MSRI and Berkeley and during the research workshop, defined a p-adic
version of the affine Grassmannian (the “Witt Grassmannian”) using subtle results from the
geometric theory, and showed its power as a tool to describe the geometry and arithmetic of
Shimura varieties — perhaps the central geometric object behind the NGM program — includ-
ing new cases of the Tate conjecture. Finally Scholze, in his Chancellor Lectures and talk in
the research workshop, showed how to transport the deepest structures on the Grassmannian
(chiefly factorization) to his brand new geometric theory of p-adic geometry, opening up the
way to a completely geometric approach to the local Langlands program.

1.1.6. The geometric arithmetic Langlands program. The seminal work of Scholze and Fargues
presented in the Chancellor’s Lectures and during the NGM research workshop set the foun-
dations for an ultimate bridge between the topics of the two programs. In this story, a new
curve, the Fargues-Fontaine curve, has emerged as the fundamental geometric object, for whose
proper study the new machinery of Scholze is essential — the theory of perfectoid spaces and its
elaboration, that of diamonds, allows one to effectively treat algebra over Q, as geometry over a
curve. The vision of Scholze and Fargues embeds the local Langlands program into the (newly
formulated) geometric Langlands program on this curve, bringing the key ideas underlying the
GRT program into direct contact with number theory. This work was closely followed by many
GRT participants and looks to frame the interactions of geometry and algebra for years to
come.

2. ORGANIZATIONAL STRUCTURE

Aside from the workshops run in special weeks which framed the semester, the activities
in the geometric representation theory program were organized around three strands. Firstly
we had formal seminars: given the extent of overlap in the research interests of the parallel
programs, it was deemed sensible to have a joint seminar (held on Wednesdays) and a separate
program seminar (held on Tuesdays). Secondly, a number of more informal working groups (for
example on modular representation theory or irregular singularities) were organised by various
research professors, (especially in the case of graduate students) to give expositions of the latest
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techniques used in the field. Many of these talks benefited graduate students from nearby
institutions as well as the junior (and sometimes senior!) members of the program. The Five-
Minute Talks was a very successful event to start the semester, in which every participant had
an opportunity to give a snapshot of their research interests. The participation was extremely
high, from graduate students to luminaries such as Clay Professor Bernstein, and helped foster
conversations and engagement.

2.1. GRT Research Seminar. The seminar was run by Ivan Mirkovic and David Treumann.
The seminar covered many topics, including Grothendieck’s p-curvature conjecture (Chris Dodd);
Generalized Springer correspondence (Sam Gunningham); the depth of representations (Ma-
soud Kamgarpour); Sign conjecture for Shimura varieties (Junecue Suh) and the proof of the
Mirkovic-Vilonen conjecture (Carl Mautner). In particular, Tom Hales strengthened the cele-
brated results of Ngo on the fundamental lemma using nontraditional tools from logic. Edward
Frenkel talked about a project with Langlands and Ngb on a geometrization of the trace for-
mula which would be a very powerful refinement of this fundamental tool in automorphic
representation theory. David Jordan explained a construction of a topological field theory out
of representations of quantum groups, with close links to the Quantum Geometric Langlands
Program. A long term effort in representation theory was to construct elliptic groups (the
elliptic refinement of reductive groups) and Valerio Toledano-Laredo explained his approach to
elliptic quantum groups.

2.2. Joint Seminar. This is a report on the joint seminar between the “New geometric meth-
ods...” and the “Geometric representation theory” program, organized by Florian Herzig and
Akshay Venkatesh.

The speakers were: Y. Varshavsky, X. Zhu, B. Stroh, D. Ben-Zvi, M. Strauch, B-C. Ngo, G.
Lusztig, M. Rapoport.

The speakers covered a range of topics: geometric Langlands and its interaction with the
classical Langlands program, new geometric methods (e.g. arising from p-adic Hodge theory),
and representation theory in characteristic p as well as average ranks of elliptic curves. The
seminar was well attended by members of both programs.

2.3. Working group on Irregular Singularities. The classical Riemann-Hilbert correspon-
dence shows that fundamental groups of smooth varieties can be studied via algebraic vector
bundles equipped with connections with “regular singularities”. Via the covering space the-
ory of Grothendieck this allows one to unify Galois theory and the theory of connections with
regular singularities. More intriguing however, is that even when the connections no longer
have regular singularities, and so are not completely captured by the topological data given by
their space of holomorphic solutions, the analogy with the arithmetic of field extensions seems
nevertheless to persist, where the irregularity of the connection is mirrored by wildly rami-
fied extensions. This relationship is potentially very interesting, as for both the classical and
geometric Langlands program, the issues of how to understand wild ramification and irregular
singularities are of fundamental importance. Recently, there has been significant progress in
our understanding of a third topic, connections in p-adic analysis, which provides in some sense
a new meeting point of arithmetic and analysis, having both an arithmetic and analytic aspect.
It plays an important role in the newly emerging p-adic Langlands theory.

Until relatively recently, the theory had been studied only on one-dimensional spaces, but the
question of understanding connections with irregular singularities (or more generally holonomic
D-modules) in dimensions greater than one is now a very active topic, which has been informed
in particular by some of the progress in the p-adic theory. These developments prompted Kevin
McGerty and David Treumann from the GRT program and Kiran Kedlaya from the NGM
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program to organise a working group with the goal of investigating the latest developments in
this area. The working group drew participants from both programs, and over the semester
discussed a wide range of topics, including a review of the classical one-dimensional theory of
irregular connections and in particular Stokes phenomenon, the relations to wild ramification,
the recent developments on good formal structure for connections in higher dimension (a beau-
tiful result due in slightly different contexts to Saito and Kedlaya) and its application in the
theory Ind-Sheaves and irregular Riemann-Hilbert. Moreover, relations of irregular singularities
to other geometric topics were also discussed: the connection with wall-crossing phenomenon
in DT theory was discussed by Valerio Toledano Laredo, Shende (Berkeley) and Treumann de-
scribe their on-going work relating irregular singularities to Legendrian knots, and Daniel Sage
discussed his work on slopes and minimal K-types for flat connections on G-bundles inspired
by ideas in the theory of p-adic representation theory of reductive groups.

2.4. Working group on Geometric Aspects of Representations of p-adic Groups.
This working group was organized by D. Ben-Zvi, M. Harris and A. Venkatesh. Its aim was
to foster communication between the GRT and NGM programs around the focused setting of
mod-p representations of p-adic groups. In particular most of the talks touched on describing
the derived categories of representations via modules for derived forms of Iwahori-Hecke alge-
bras, a new phenomenon which suggests possible applications of the modern technology of the
geometric Langlands program. The seminar concluded with Fargues presenting a new geometric
construction of local class field theory in the spirit of the geometric Langlands program.

Speakers: P. Schneider, M. Harris, D. Ben-Zvi, R. Ollivier, M.-F. Vigneras, N. Rozenblyum,
L. Fargues

2.5. Working group on Modular Sheaves and Representation Theory. In this working
group (jointly organized by Pramod Achar, Peter Fiebig and Daniel Juteau) we discussed
modern structures and results concerning the representation theory of reductive algebraic groups
and Lie algebras in positive characteristics. It was mainly oriented towards graduate students
and young postdocs, so in addition to introducing theoretical concepts we studied explicitly
calculable examples.

The talks were mainly given by graduate students and postdocs. All the talks were well
prepared and presented. The informal atmosphere of the working group led many students to
ask specific questions, and oftentimes longer discussions arose during a presentation.

It might have been a problem that the theory needs input from many very different angles
(among these: perverse and parity sheaves, moment graph combinatorics, Soergel bimodules,
modular representation theory), and some of these aspects almost deserve a semester seminar
on their own. It seemed, however, that the seminar helped to convey an overview on the
subject and to deepen the understanding of some particular aspects. Some talks led to ongoing
discussions among students, organizers and the speaker in the following days.

The working group was very well attended in the beginning, but as the theory progressed,
it thinned out. We finished the last talks with maybe 10-15 attendees. A reason for this might
be the more and more difficult specialized content of the talks.

Some of the students showed a very strong interest in the theory, and confirmed their intent
to work on some aspect of the theory in the future. At least two graduate students projects
were directly related to the topics of the working group, and the working group provided an
introduction to senior mathematicians that leads to future scientific support or even collabora-
tion.

The speakers were: D. Fratila, J. Matherne and G. Melvin (twice each), I. Ganev, J. Hilburn,
P. Fiebig, S. Morgan and S. Makisumi.
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3. WORKSHOPS AND CONFERENCES

The geometric representation theory program included three major workshops. We give a
brief summary of them below, for more details see the individual workshop reports.

3.1. Connections for Women. This two-day workshop was organised by Monica Vazirani and
Eva Viehmann. The workshop consisted of seven research talks (including two short series of
talks), a poster session with 7 posters, a panel discussion on building and sustaining momentum
in mathematical research, and a banquet. This workshop was held right before the introductory
workshop to make it easier for participants to attend both.

3.2. Introductory Workshop. This workshop was organized by David Ben-Zvi and Kevin
McGerty. It consisted of several series of introductory lectures by great expositors (Achar,
Arinkin, Frenkel, Ginzburg, Hales, Proudfoot, Schiffmann), as well as a research talk by Baum.
Topics covered all the broad themes of the semester program: the Langlands program, quiver
varieties and Hall algebras, as well as geometric representation theory of finite and p-adic groups.
The workshop was extremely well attended with 177 registered participants.

3.3. Topical Workshop: Categorical Structures in Harmonic Analysis. This workshop
was organized by Thomas Haines, Florian Herzig, and David Nadler. Talks were presented by
leading researchers in representation theory and related areas, with the main theme of cate-
gorical structures underlying geometric constructions. The workshop was very well attended,
including a number of participants of the parallel number theory program.

4. POSTDOCTORAL FELLOWS

The postdoctoral program was one of the key components of the GRT program. Thanks
to generous funding from MSRI as well as the NSF and NSA, the GRT program had eleven
postdocs, an unusually high number, all of whom had stellar research records and participated
very actively in the program. Many of them started new projects and collaborations at MSRI.
Each postdoc was assigned a mentor (other than their former advisor in case the advisor was in
residence), who was an established expert in a nearby field to provide guidance and break down
potential barriers of seniority. In turn many of the postdocs played a vital role in mentoring
graduate students. Many of the postdocs spoke in the various seminars and working groups,
and in addition a weekly GRT Pizza Seminar was organized by Chris Dodd, in which each of
the postdocs had an opportunity to present their work to a broad audience.

Questions: a. Year of Ph.D.

b. Institution of Ph.D.

c. Institution and position(s) prior to MSRI’s fellowship

d. Post MSRI institution and position

e. Mentor while at MSRI

f. Brief description of your work

g. Publications resulting from work done while at MSRI

4.1. Alexis Bouthier. a. 2014

b. Université Paris-Sud Orsay

c. Université Paris-Sud Orsay

d.Post-doc Hebrew University of Jerusalem.

e. Edward Frenkel

f. My work concerned the geometrization of fundamental lemma for spherical Hecke algebra,
initiated in my PhD and the study the intersection complex on the monoids introduced by
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Ngo6 which should give a geometric interpretation of the test function of the Local-unramified
L-factors.

g. No publications, but work in progress with Ng6 and Sakellaridis, and the geometrization
of the fundamental lemma for spherical Hecke algebra.

My mentorship with Edward was fine and we talk frequently. during this program, I started
a collaboration with Ngo and Sakellaridis, also Varshavsky and Yun needed part of my work
to be extended for their own purposes. I also made progress on my own work about finishing
the fundamental lemma for spherical Hecke algebra, I hope to post it soon. The only thing I
will complain about, is the electronic resources. We don’t have any access through MSRI Wi-fi
to the major journals (Duke Math or Inventiones, for example) and we can’t borrow from the
library, It makes things really difficult. Also, we can’t print after 5pm and it is definitely too
early. Otherwise, I really enjoyed the program, both mathematically and socially and you did
a really good job.

4.2. Zsuzsanna Dancso. a. I got my PhD in 2011,

b. from the University of Toronto.

c. I was a member at the IAS in Fall 2011, a post-doc at the Fields Institute 2012-2013, a
visitor at University of Toronto in Spring 2014.

d. My mentor is Monica Vazirani.

f. While at MSRI I was mainly working on two projects: one which I has started before
arriving here, on the Kashiwara-Vergne conjecture and knot theory; and a new collaboration
with Vivek Shende (at UCB) on a graphical analogue of the W=2P conjecture.

g. I expect that my collaboration with Vivek will result in a publication, but the paper (or
the results) are not quite finished. I have made significant progress on another paper (on the
Kashiwara-Vergne conjecture), which is close to finished. (I have also edited two papers for
publication based on referee comments.)

What I enjoyed most: MSRI has been a very stimulating and supportive environment and
I met many new people (both at MSRI and UCB). I have enjoyed the freedom to travel and
the opportunity to give talks (Pizza seminar, Evans lecture, Oberwolfach, and seminar at UC
Davis). I really appreciated Monica’s mentorship and advice. I also enjoyed the outreach
opportunities and led several sessions at the Berkeley and Stanford Math Circles and made two
videos with Brady. My biggest professional gain from the term is the collaboration with Vivek
(and potentially with some other people at UCB as well whom I have just started working
with).

What I would have done differently: Before coming to MSRI I had little knowledge of the
geometric Langlands program, and although the introductory workshop was helpful, it was too
short a time to catch up on such a major topic. If I were to do it again I would do some more
reading before coming to Berkeley. Maybe a good way of encouraging this would be to send a
short reading list by email to all post-docs about a month before the intro workshop.

Overall I had a very enjoyable and productive term.

Random comments: MSRI needs more paper recycling bins. I would put two in each office,
and at least one in the lunch room. With one income between the two of us and the incredible
cost of housing, making ends meet was possible but not easy. I think this probably affects other
post-docs as well if they are here with partners or family. I agree that the lunches are not great
and a bit monotone after a while, but the popsicles were wonderful!

4.3. Galyna Dobrovolska.

4.4. Chris Dodd. a. Year of Ph.D: 2011
b. Institution of Ph.D.: Massachusetts Institute of Technology
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c. Institution prior to obtaining the MSRI PD fellowship: University of Toronto Position at
that institution: Postdoctoral Fellow Mentor (if applicable): Joel Kamnitzer

d. Institution (or company) where you are going after the MSRI PD fellowship: University
of Toronto Position: Postdoctoral Fellow Anticipated length: 1 semester

e. Mentor while at MSRI: Kevin McGerty

f. At MSRI, I mostly worked on understand flat connections in two contexts: first of all, the
theory of wild flat connections in characteristic zero and its analogues in positive characteristic,
and secondly, the theory of connection with p-curvature zero. In both cases, I made substantial
progress during the semester; in particular, conversations with other members allowed me to
correct misconceptions, fix errors in my thinking, and prove several new theorems. I havent
published anything from this time, but I expect the ideas formulated there to be the basis of
several publications in the future. So the whole semester was highly beneficial.

4.5. Dragos Fratila. a. Year of Ph.D. 2014 (July)

b. Institution of Ph.D. Universite Paris Diderot

c. Institution and position(s) prior to MSRI’s fellowship PhD student Universite Paris
Diderot

d. Post MSRI institution and position post-doc Max-Planck Institut, Bonn, Germany until
June 2016

e. Mentor while at MSRI Pramod Achar

f. Brief description of your work I mostly worked on the classification of simple summands
of spherical Eisenstein sheaves for an elliptic curve and a reductive group G. I had numerous
discussions with Penghui Li and Sam Gunningham about the geometry of semistable bundles. In
particular, thanks to Penghui Li, I realized that the stratification (according to some regularity
conditions) of the stack of semistable G-bundles that I thought I've found was pretty wrong.
That lead me to learn much more about reductive subgroups of reductive groups as well as
about nilpotent orbits. Eventually, even the stratification of the stack of semistable bundles
seems to require a bit of work and might be interesting in itself so I decided to write it down
as an independent (short) article.

Also, with Sam Gunningham we discussed a lot about the character sheaves for the group
G and thought about extending his results to the elliptic case. We will try probably to work
together on this thing in the future.

g. Publications resulting from work done while at MSRI Nothing finished but a (drafty)draft
in progress “Stratification of the stack of semistable G-bundles over an elliptic curve”.

Activities/Mentorship

Among the activities that I enjoyed the most while at MSRI was the GRT seminar, the
postdoc seminar and the working group “Modular sheaves and modular representation theory”.
I really liked this working group and I feel I learned a lot of things (I also gave two talks). Most
importantly I think is that it opened up new areas of research which I find very exciting and
I’'m considering pursuing in the future.

I have to express my gratitude for the idea of mentorship! My mentor was Pramod Achar
(which T had met a few years ago) and he was great! We would meet officially almost weekly
and discuss math, my progress, my future plans but also my (many) concerns about career,
publications, choosing and handling (multiple) projects, managing stress and pressure. He was
also very available so we could also meet almost anytime I wanted to ask him some math
questions. He took the time to explain me (and open my mind) many math things, like Koszul
duality and perverse coherent sheaves. He also suggested some possible project to work on
regarding perverse coherent sheaves on nilpotent cones for real reductive groups which I find
very exciting and hoping to work in the future. To sum up, my mentorship experience was
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great and it came at a very timed moment in my career so I hope MSRI and future programs
will continue to do this.

One other thing that I liked about MSRI is the big open space and the fact that the offices
are easily accessible so one could go and talk to anyone almost all the time. Also the common
kitchen and the lunch time were a great place to meet new people and discuss “leisure” math,
learn about new things, etc.

Obviously I didn’t do nearly as much as I was hoping at the beginning of the semester but
this might be a usual thing.

Thank you very much for organizing this program! I absolutely loved it and I'm sure it will
prove very valuable to my career!

4.6. Sam Gunningham. Sam Tomas Powaga Gunningham, Viterbi Postdoc, MSRI, Fall 2014.
Program: Geometric Representation Theory. PhD: 2013, Northwestern University, Advisor:
David Nadler, Dissertation: “Categorified Harmonic Analysis on a Complex Reductive Group”.
Mentor while at MSRI: Zhiwei Yun. Position prior to MSRI: University of Texas, Austin,
Instructor (with R.H. Bing Postdoctoral Fellowship). Mentors: David Ben-Zvi, Dan Freed.
Position post MSRI: University of Texas, Austin, Instructor (with R.H. Bing Postdoctoral
Fellowship). I have 3 semesters more in this position.

My research is in the field of Geometric Representation Theory. Whilst at MSRI, I have
been focusing in two directions, both concerning the categories of D-modules on certain stacks
associated to a reductive group (for example the adjoint quotient stack).

The first direction is building on work from my thesis, to understand parabolic induction
and restriction functors, and the resulting structure on categories of D-modules. I am currently
writing a paper, “Generalized Springer Theory on a Reductive Lie Algebra”, in which I recover,
extend, and present simpler proofs of results from Springer theory. A sequel to this paper is
also in preparation. During the preparation of this work I have had many helpful conversations
with fellow MSRI members, including Pramod Achar, David Ben-Zvi, Dragos, Fratila, Daniel
Juteau, Carl Mautner, Kevin McGerty, David Nadler, Tom Nevins, and Zhiwei Yun. I hope to
start a project extending this work to the stack of semistable bundles on an elliptic curve, joint
with Dragos Fratila and (Berkeley graduate student) Penghui Li.

The second direction concerns a certain category associated to the group scheme of regular
centralizers. This work is in its early stages, and is joint with (MSRI members) David Ben-Zvi
and David Nadler. Helpful new perspectives were obtained from conversations with (MSRI
member) Ivan Mirkovic.

Overall, my experience at MSRI was overwhelmingly beneficial. The seminars and workshops
exposed me to new ideas as well as providing new perspectives on my research. Most notably,
the abundance of researchers in my field coupled with a fantastic working environment lead to
a very productive semester. The math I have learned and the connections I have made will
have a strong and lasting effect on my career.

4.7. Paul Hamacher. a) 2014

b)Technische Universidt Miinchen

¢) PhD student/wissenschaftlicher Mitarbeiter at the Technische Universidt Miinchen

d)Postdoc at Harvard under a DAAD scholarship.

e)Xinwen Zhu

f)I work on the geometry of the Newton strata on Shimura varieties. In my PhD thesis
I determined their dimension and closure relations, at the moment I try to generalise it to
Shimura varieties of Hodge type. The main issue here is that one has to generalise the “almost
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product” decomposition of a Newton stratum given by Mantovan (in the case of PEL Shimura
varieties) and Oort (in the Siegel case).
g) None so far.

4.8. Sam Raskin.

4.9. Sean Rostami. a. Year of Ph.D. : May or June 2012

b. Institution of Ph.D. :University of Maryland, College Park

c. Institution and position(s) prior to MSRI’s fellowship : University of Wisconsin, Madison

d. Post MSRI institution and position : return to UW in Summer 2015 for final year of
postdoc

e. Mentor while at MSRI : Matthias Strauch

f. Brief description of your work (I merged the bottommost section with part f.)

(1) For approximately the first month, I worked on a dessins d’enfants project that was
started in the middle of Spring 2014, and I was able to state and prove a nice characterization
theorem (I tried to to this in summer but was unsuccessful). This is an important first step,
and a good time to pause the project and send a summary of the project to a professor I know
who expressed interest. I will return to this project in the coming months.

(2) For approximately the next 2 months, I mainly did a mixture of three things. The first
was to begin investigating an algebraic geometry question (in brief, moduli functor descriptions
of reduced closures) with obvious value to geometric representation theory. Although I learned
something and enjoyed thinking about it, no compelling progress was made and I was convinced
to postpone the question. The second was to prepare my thesis for publication (for various
reasons, it was not published at the time of graduation), which required both expositional
and mathematical changes (correcting errors and filling gaps, which required me to read and
understand some things that I did not know before). The third was to edit a paper submitted
in January 2014, in response to a referee report that I received while at MSRI.

(3) For the past couple weeks, and probably for the next couple weeks and into 2015, I
am working with a collaborator on a question concerning Gross-Reeder “simple” supercuspidal
representations. It’s going well so far.

(4) Finally, there is another potential project that arose from conversations I had with
another visitor to MSRI. We plan to talk soon and hopefully something will grow out of it.

g. Publications resulting from work done while at MSRI No recent work is ready to be
published at this time (except for those things that required only editing), but I think that will
change in the coming months.

4.10. Nikita Rozenblyum. a. Year of Ph.D: 2011

b. Institution of Ph.D.: MIT Dissertation title: Connections on conformal blocks Ph.D.
advisor: Jacob Lurie

c. Institution prior to obtaining the MSRI PD fellowship: Northwestern University Position
at that institution: Simons Postdoctoral Fellow

d. Institution (or company) where you are going after the MSRI PD fellowship: University
of Chicago Position: Assistant Professor Anticipated length: 3 years

e. Mentor while at MSRI: David Treumann

f. Postdoctoral fellows comments: I have benefitted a great deal from the program. Partic-
ularly beneficial for me were discussions between the geometric representation theory program
and the number theory program. During the semester many new connections were established,
and it was a wonderful learning experience for me. I expect these ideas will play a significant
role in my future work.
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4.11. Yaping Yang. During the Fall of 2014 semester, I was fortunate to be a postdoctoral
scholar in the Geometric Representation Theory (GRT) program at MSRI. I obtained my
Ph.D. in Spring 2014 at Northeastern University in Boston under the supervision of Valerio
Toledano Laredo. Right after my graduation, I attended the GRT program at MSRI. In January
2015, I will be moving to UMass, Amherst to take up a two and half year Visiting Assistant
Professorship.

It was an enjoyable and productive semester at MSRI. I had the opportunity to talk to
many experts and young researchers, especially Prof. Edward Frenkel, Prof. Ivan Mirkovic and
Prof. Valerio Toledano Laredo. Prof. Edward Frenkel is my mentor. We had several official
meetings. Frenkel is very kind and helpful. He explains things very well and clear. He gave
useful suggestions and down to earth answers. He taught me the theory of conformal blocks for
any Riemann surfaces. In particular, the twisted conformal blocks for the elliptic curve give rise
to the Knizhnik-Zamolodhikov-Bernard (KZB) connection. It is closely related to the project I
have been working on with Toledano Laredo.

I had a regular weekly meeting with Prof. Ivan Mirkovic and started a new project with him.
We talked about the loop Grassmannians in the framework of local spaces over a curve. The
local spaces is a simplified version of the notion of factorizable spaces introduced by Beilinson
and Drinfeld. The point of view of local spaces produces a class of “loop Grassmannians”
generalizing the loop Grassmannians of reductive groups. The procedure is as follows. There
is a semi-infinite construction of loop Grassmannian using the certain pieces (Mirkovic and
Vilonen cycles) of the loop Grassmannian. The MV cycles have a deformation space, the
Zastava space. It is a local space with generic fiber the products P! x P! ... x P'. The general
construction of the Zastava spaces produces the generalization of the loop Grassmannians.

I have been working with Prof. Toledano Laredo about the Universal KZB connections for
arbitrary root systems and the elliptic Casimir connection. I have also been working with Prof.
Nicolas Guay about the deformed double current algebras (DDCA) for semi-simple Lie algebras
g. The DDCA is a deformation of the universal central extension of the double current algebra
g ® Clu,v] defined by Guay. These two projects go hand in hand. As the elliptic Casimir
connections associated to the semisimple Lie algebra g take values in the DDCA of g. We have
made new progress on both the two projects.

In a preprint with Guay, we found the double loop presentations of the DDCA for any g.
The case for g = sls, sl3 needs a special treatment. It was worked out during my stay at MSRI.
When g = sl,, for special values of the deformation parameters, we proved a new theorem that
the center of the DDCA contains two subrings isomorphic to the polynomial ring in infinitely
many variables C[sy, so, s3,- | and C[ty, ta,t3,--]. This is an analog theorem of the rational
Cherednik algebra when the parameter ¢ is zero.

During our stay at MSRI Toledano Laredo and I established a (gl gl,,) duality between the
KZB connection for g = gl;, and the elliptic Casimir connection for g = gl,,. This is an analog
duality between the rational KZ-connection for g = gl,, and the rational Casimir connection for
g = gl,, found by Toledano Laredo. Such a duality is a powerful tool to study the monodromy
of the Casimir connection. The elliptic Casimir connection depends on the modular parameter
7. We also extended the elliptic Casimir connection to the moduli space of elliptic curves with n
marked points with values in the deformed double current algebra. Thanks to the extension, we
would be able to compute the monodromy of the elliptic Casimir connection by letting 7 tend
to tco. In this case, the elliptic Casimir connection degenerates to the trigonometric Casimir
connection. The monodromy of the trigonometric Casimir connection is computable.
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5. GRADUATE STUDENT ACTIVITIES AND MENTORING

The GRT program benefitted from the active participation of numerous Graduate Assistants
as well as numerous local and visiting graduate students. These students partook of the many
seminars and interacted with faculty and postdocs. The main component of the Graduate
program consisted of the graduate student seminar.

5.1. Graduate Student Seminar: Report by I. Ganev. The grad student seminar this
semester was joint between the GRT and NGM programs (and organized by Ana Caraiani,
Tordan Ganev and Arno Kret), and we decided to learn about the geometric Satake equivalence;
a topic relevant to both programs. Onme of the organizers, Ana Caraiani, wrote a syllabus
(attached), and the participants volunteered to give talks. One of the first talks was an excellent
overview (by Sam Raskin) that laid out the topics that would be covered in later talks. The next
few talks were on the affine Grassmannian, and were meant to be basic and full of examples.
However, they ended up quite technical and not very enlightening. Attendance was high at the
beginning — perhaps 25 or so people — but declined significantly after a few weeks. I personally
received complaints about the low quality of the talks.

This decline in quality could be expected — the speakers were not experts on the subject, as
they had learned most of the material in preparation for the talk. It is not immediately clear
how this decline could be prevented. One option would be for the organizers to take a more
active role in helping speakers learn the material and prepare their talks. The danger would be
that the organizers would exert too much control and prevent a participant from discovering
what is interesting to him or her. Also, the organizers’ time is somewhat limited during the
semester.

Later talks improved somewhat in quality, but the attendance remained low. For me per-
sonally, the highlight of the seminar was my own talk. It was one of the last talks, and many
things from previous talks came together.

There are a number of things that I would have done differently. Ideally, I would have met
with the speakers regularly to help plan their talks and make sure they are accessible to the
audience, and link well with the other talks. Another idea is to have one of the organizers start
each week with a summary of what has been covered so far in the semester, what will occur in
the current talk, and what will follow in later talks.

A very positive aspect of the seminar was that it was fairly focused on a topic relevant to
both programs. In my opinion, this was preferable to the alternatives of having each person
speak on his/her own research, or a series of mini-topics with just a few talks each.

One option for improvement is to compile informal summaries of the topics and organization
of previous instances of the grad student seminar. In this way, the organizers each semester can
learn what precedents there are for this seminar and can be warned about potential pitfalls.

6. DEMOGRAPHIC INFORMATION
7. SCIENTIFIC BREADTH

The GRT program represented the various aspects of geometric representation theory, includ-
ing number theory, algebraic geometry, topology, logic, noncommutative geometry, harmonic
analysis, operator algebras and category theory. Among younger participants there were eleven
postdocs and twelve graduate assistants, together with very large numbers of graduate students
from Berkeley. The broadest impact of the program was achieved through the Connections for
Women workshop and Introductory workshop, which reached hundreds of young researchers
and introduced them in an accessible and inviting fashion to exciting areas of current research.
Careful attention was paid to the inclusion of underrepresented groups in all activities. In
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particular the participation of women in all aspects of the program, from organizers to research
members to postdocs to speakers to conference participants, far exceeded the unfortunately low
levels of representation in the field, and we believe the GRT program will have a significant
positive impact on changing the face of the subject.

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF TEXAS, AUSTIN, TX 78712-0257
E-mail address: benzvi@math.utexas.edu

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF MARYLAND, COLLEGE PARK, MD 20742-4015
E-mail address: tjh@math.umd.edu

MATHEMATICAL INSTITUTE, 24-29 ST GILES’, OXFORD, OX1 3LB, UK
E-mail address: Kevin.Mcgerty@maths.ox.ac.uk

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF CALIFORNIA, BERKELEY, BERKELEY, CA 94720-3840
E-mail address: nadler@math.berkeley.edu

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF CHICAGO
E-mail address: ngo@math.uchicago.edu

MATHEMATISCHES INSTITUT, UNIVERSITAT BONN, ENDENICHER ALLEE 60, 53115 BONN, GERMANY
E-mail address: stroppel@uni-bonn.de

TECHNISCHE UNIVERSITAT MUNCHEN, ZENTRUM MATHEMATIK - M1, BOLTZMANNSTR. 3, 85748 GARCHING
BET MUNCHEN, GERMANY
E-mail address: viehmann@ma.tum.de

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF TORONTO, 40 ST. GEORGE STREET, TORONTO, ON M58
2E4, CANADA
E-mail address: herzig@math.toronto.edu
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Bouthier, Alexis

Geometric Representation Theory

Name: Alexis Bouthier

Year of Ph.D : 2014

Institution of Ph.D.: Université Paris-Sud Orsay

Dissertation title: Geometrization of the orbital side of the trace formula
Ph.D. advisor: Laumon, B.C. Ngo.

Mentor while at MSRI: Edward Frenkel
Institution (or company) where you are going after the MSRI PD
fellowship: Post-doc Hebrew University of Jerusalem.

Postdoctoral fellow comments:

My work concerned the geometrisation of fundamental lemma of
spherical Hecke algebra, initiated in my Phd and the study the
intersection complex on the monoids introduced by Ng6 which should
give a geometric interpretation of the test function of the Local-
unramified L-factors. Publication with Ng6 & Sakellaridis, and work in
progress on the geometrisation of the fundamental lemma for spherical
Hecke algebra.

87




Dansco, Zsuzsanna

Name: Zsuzsanna Dancso

Year of Ph.D: 2011

Institution of Ph.D.: University of Toronto

Dissertation title: Homomorphic expansions for knotted trivalent graphs
Ph.D. advisor: Dror Bar-Natan

Mentor while at MSRI: Monica Vazirani

Institution prior to obtaining the MSRI PD fellowship: Fields Inst.
Position at that institution: NSERC post-doc Mentor
(Ialso spent a semester as a research visitor at the University of Toronto.)

Institution where you are going after the MSRI PD fellowship: Australian
National University

Position: Post-doctoral fellow

Anticipated length: 2 years

Mentor (if applicable): Anthony Licata and Scott Morrison

Postdoctoral fellow’s comments:

While at MSRI | started a new project with a new collaborator, Vivek
Shende at UC Berkeley, on the "graphical W=2P" conjecture. This work
is still in progress, some preliminary result have been written up
(working notes towards a paper). | have also made a significant progress
on a joint paper with Dror Bar-Natan on the Kashiwara-Vergne
conjecture and knotted objects in R™4, and edited two other papers
according to referees' reports which are in the process of publication.

| have given several talks while based at MSRI (Evans lecture, post-doc
seminar, UC Davis, Oberwolfach), and appreciated the freedom and
opportunities to do so.

| benefited greatly from Monica's mentorship: she gave me feedback on
talks, helped me with job applications, invited me to give a talk at Davis,
and provided general career advice and support.

Overall I had a productive and enjoyable semester and formed many new
professional contacts.
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Dodd, Christopher

Name: Christopher Dodd

Year of Ph.D: 2011

Institution of Ph.D.: Massachusetts Institute of Technology

Dissertation title: Equivariant Coherent Sheaves, Soergel Bimodules, and
Categorification of Affine Hecke Algebras

Ph.D. advisor: Roman Bezrukavnikov

Mentor while at MSRI: Kevin McGerty

Institution prior to obtaining the MSRI PD fellowship: University of
Toronto

Position at that institution: Postdoctoral Fellow

Mentor (if applicable): Joel Kamnitzer

Institution (or company) where you are going after the MSRI PD
fellowship: University of Toronto

Position: Postdoctoral Fellow

Anticipated length: 1 semester

At MSRI, I mostly worked on understand flat connections in two
contexts: first of all, the theory of wild flat connections in characteristic
zero and its analogues in positive characteristic, and secondly, the theory
of connection with p-curvature zero. In both cases, | made substantial
progress during the semester; in particular, conversations with other
members allowed me to correct misconceptions, fix errors in my
thinking, and prove several new theorems. | haven’t published anything
from this time, but | expect the ideas formulated there to be the basis of
several publications in the future. So the whole semester was highly
beneficial.
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Fratila, Dragos

Name: Dragos Fratila

Year of Ph.D.: 2014

Institution of Ph.D.: Universite Paris Diderot

Dissertation title: Hall algebras, automorphisc forms and the geometry of
principal bundles over an elliptic curve

Ph.D. advisor: Olivier Schiffmann

Mentor while at MSRI: Pramod Achar

Institution prior to obtaining the MSRI PD fellowship: Universite Paris
Diderot

Position at that institution: Ph.D. student

Mentor (if applicable): Olivier Schiffmann

Institution where you are going after the MSRI PD fellowship: Max
Planck, Bonn, Germany

Position: Post Doc

Anticipated length: (if it is a tenure track position just write
tenure-track) 1.5 years

Mentor (if applicable): Geordie Williamson

Postdoctoral fellow’s comments:

I mostly worked on the classification of simple summands of spherical
Eisenstein sheaves for an elliptic curve and a reductive group G. | had
numerous discussions with Penghui Li and Sam Gunningham about the
geometry of semistable bundles. In particular, thanks to Penghui Li, |
realized that the stratification (according to some regularity

conditions) of the stack of semistable G-bundles that | thought I've found
was pretty wrong. That lead me to learn much more about reductive
subgroups of reductive groups as well as about nilpotent orbits.
Eventually, even the stratification of the stack of semistable bundles
seems to require a bit of work and might be interesting in itself so in
collaboration with P. Li and S. Gunningham we decided to write an
article about this. We have an initial draft on this. We're also planning in
a future work to use this stratification to study in more depth the category
of perverse sheaves on this stack
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Gunningham, Sam

Name: Sam Tomas Powaga Gunningham

Year of Ph.D.: 2013

Institution of Ph.D.: Northwestern University

Dissertation Title: "Categorified Harmonic Analysis on a Complex
Reductive Group"

Ph.D. Advisor: David Nadler

Mentor while at MSRI: Zhiwei Yun

Position prior to MSRI: University of Texas, Austin, Instructor (with R.H.
Bing Postdoctoral Fellowship). Mentors: David Ben-Zvi, Dan Freed.

Position post MSRI: University of Texas, Austin, Instructor (with R.H. Bing
Postdoctoral Fellowship). | have 3 semesters more in this position.

Postdoctoral fellow’s comments:

My research is in the field of Geometric Representation Theory. Whilst at
MSRI, I have been focusing in two directions, both concerning the
categories of D-modules on certain stacks associated to a reductive group
(for example the adjoint quotient stack).

The first direction is building on work from my thesis, to understand
parabolic induction and restriction functors, and the resulting structure on
categories of D-modules. | am currently writing a paper, "Generalized
Springer Theory on a Reductive Lie Algebra"”, in which I recover, extend,
and present simpler proofs of results from Springer theory. A sequel to this
paper is also in preperation. During the preparation of this work | have had
many helpful conversations with fellow MSRI members, including Pramod
Achar, David Ben-Zvi, Dragos, Fratila, Daniel Juteau, Carl Mautner, Kevin
McGerty, David Nadler, Tom Nevins, and Zhiwei Yun. I hope to start a
project extending this work to the stack of semistable bundles on an elliptic
curve, joint with Dragos Fratila and (Berkeley graduate student) Penghui Li.

The second direction concerns a certain category associated to the group
scheme of regular centralizers. This work is in its early stages, and is joint
with (MSRI members) David Ben-Zvi and David Nadler. Helpful new
perspectives were obtained from conversations with (MSRI member) lvan
Mirkovic.

Overall, my experience at MSRI was overwhelmingly beneficial. The
seminars and workshops exposed me to new ideas as well as providing new
perspectives on my research. Most notably, the abundance of researchers in
my field coupled with a fantastic working environment lead to a very
productive semester. The math | have learned and the connections | have
made will have a strong and lasting effect on my career.
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Hamacher, Paul

Name: Paul Hamacher

Year of Ph.D: 2014

Institution of Ph.D.: Technische Universitat Miinchen

Dissertation title: The geometry of the Newton stratification in the reduction
modulo p of Shimura varieties of PEL type

Ph.D. advisor: Eva Viehmann

Mentor while at MSRI: Xinwen Zhu

Institution prior to obtaining the MSRI PD fellowship:
Position at that institution:
Mentor (if applicable):

Institution (or company) where you are going after the MSRI PD fellowship:
Harvard University

Position: PostDoc on a DAAD scholarship

Anticipated length: 1 year

Mentor: Mark Kisin

Postdoctoral fellow’s comments:

I continued my research on the Newton stratification and how it could be
generalised to Shimura varieties of Hodge type. The aim is to generalise
Mantovan's construction and descibe the Newton strata as "almost product”
of a central leaf and a subspace of a RZ space. Moreover, | tried to get a
better decription of a cellular decomposition of superbasic hyperspecial RZ
spaces.

No publications were made yet.

During our time at the MSRI, Daniel Desegni, Andreas Mihatsch, Daniel
Kirch and I held a reading course about Hilbert Blumenthal spaces.

Was your experience at MSRI beneficial? Yes




Rostami, Sean

Name: Sean Rostami

Year of Ph.D: 2012

Institution of Ph.D.: University of Maryland, College Park

Dissertation title: Kottwitz's nearby cycles conjecture for a class of
unitary Shimura varieties

Ph.D. Advisor: Thomas Haines

Mentor while at MSRI: Matthias Strauch

Institution prior MSRI: University of Wiscsonsin, Madison

Position at that institution: Van Vleck Visiting Assistant Professor
(postdoc)

Mentor (if applicable): Tonghai Yang

Institution (or company) where you are going after the MSRI PD
fellowship: will return to UW for AY2015/2016

Position/Mentor: same as above

Anticipated length: (if it is a tenure track position just write tenure-track)
1 year (continue and finish existing 3-year postdoc position)

Postdoctoral fellow’s comments:

(1) For approximately the first month, I worked on a dessins d'enfants
project that was started in the middle of Spring 2014, and | was able to
state and prove a nice characterization theorem (I tried to to this in
summer but was unsuccessful). This is an important first step in the
bigger project, which I will return to in the coming months.

(2) For approximately the next 2 months, | mainly did a mixture of three
things. The first was to begin an algebraic geometry question with
obvious value to geometric representation theory. Although | learned
something and enjoyed thinking about it, no compelling progress was
made and | was eventually convinced to postpone the question. The
second was to prepare my thesis for publication (for various reasons, it
was not published at the time of graduation), which required both
expositional and mathematical changes (correcting errors and filling gaps,
which required me to read and understand some things that | did not
know before). The third was to edit a paper submitted in January 2014, in
response to a referee report that | received while at MSRI.

(3) For the past three weeks, and probably for the next couple weeks and
into 2015, 1 am working with a collaborator on a question concerning
Gross-Reeder “simple” supercuspidal representations. It's going very well
so far.

(4) Finally, there is another potential project that arose from
conversations | had with another visitor to MSRI, and we plan to work on
this together in the next few months. | think | could have 2 preprints,
based on material (1) and (3), ready by summer; I'm not totally sure if
anything conclusive will ever come of (2), and | think (4) is a good
project but may require more time. The time | spent here was extremely
beneficial. Besides the great working conditions (people, environment,
freedom from distractions), | feel like I have a lot of momentum and
energy to carry into the next year. | suspect it will allow me to be much
more successful in the future than | would have been otherwise.




Rozenblyum, Nikita

Your Name: Nikita Rozenblyum

Year of Ph.D: 2011

Institution of Ph.D.: MIT

Dissertation title: Connections on conformal blocks
Ph.D. advisor: Jacob Lurie

Mentor while at MSRI: David Treumann

Institution prior to obtaining the MSRI PD fellowship: Northwestern
University

Position at that institution: Simons Postdoctoral Fellow

Mentor (if applicable):

Institution (or company) where you are going after the MSRI PD
fellowship: University of Chicago

Position: Assistant Professor

Anticipated length: 3 years

Mentor (if applicable):

Postdoctoral fellow’s comments:

| have benefitted a great deal from the program. Particularly beneficial
for me were discussions between the geometric representation theory
program and the number theory program. During the semester many new
connections were established, and it was a wonderful learning experience
for me. | expect these ideas will play a significant role in my future work.




Yang, Yaping

Name: Yaping Yang

Year of Ph.D.: 2014

Institution of Ph.D.: Northeastern University

Dissertation title: Three contributions to topology, algebraic geometry and
representation theory: homological finiteness of abelian covers, algebraic
elliptic cohomology theory and monodromy theorems in the elliptic setting
Ph.D. advisor: Valerio Toledano Laredo

Mentor while at MSRI: Edward Frenkel

Institution prior to obtaining the MSRI PD fellowship: Northeastern
University

Position at that institution: PhD student

Mentor (if applicable): Valerio Toledano Laredo

Institution (or company) where you are going after the MSRI PD
fellowship: UMass, Amherst

Position: Visiting assistant professor

Anticipated length: 2.5 years

Mentor (if applicable): Ivan Mirkovic

Postdoctoral fellow’s comments:

It was an enjoyable and productive semester at MSRI. | had the
opportunity to talk to many experts and young researchers, especially Prof.
Edward Frenkel, Prof. Ivan Mirkovic and Prof. Valerio Toledano Laredo.
Prof. Edward Frenkel is my mentor. We had several oficial meetings.
Frenkel is very kind and helpful. He explains things very well and clear.
He gave useful suggestions and down to earth answers. He taught me the
theory of conformal blocks for any Riemann surfaces. In particular, the
twisted conformal blocks for the elliptic curve give rise to the Knizhnik-
Zamolodhikov-Bernard (KZB) connection. It is closely related to the
project | have been working on with Toledano Laredo.

| had a regular weekly meeting with Prof. lvan Mirkovic and started a new
project with him.




Postdoc Pre/Post-MSRI Institution Group

Family Name m Pre-MSRI Institution Group Post-MSRI Institution Group Pre-MSRI Institution Name Placement Institution Name

Bouthier Alexis Foreign Foreign Universite de Paris XI Hebrew University

Dancso Zsuzsanna Foreign Foreign University of Toronto Australian National University
Dodd Christopher Foreign Foreign University of Toronto University of Toronto

Fratila Dragos Foreign Foreign Universite de Paris VII (Denis Diderot) Max Planck

Gunningham Sam Group | Public Group | Public University of Texas at Austin University of Texas

Hamacher Paul Foreign Group | Private TU Munchen Havard University

Rostami Sean Group | Public Group | Public University of Wisconsin-Madison University of Wisconsin-Madison
Rozenblyum Nikita Group | Private Group | Private University of Chicago University of Chicago

Yang Yaping Group Il Group Il Northeastern University UMass, Amherst



2014-15 Postdoctoral Fellows Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Postdocs 9 100.0% 22%
Male 7 77.78% 77.8%
Female 2 22.22% 22.2% u Male
Decline to State Gender 0 0.0% 78% = Female
% (No - -
Ethnicities # Decl.)* % m Native American
Native American 0 0.00% 0.0% = Asian
Asian 1 16.67% 11.1%
Black 0 0.00% 0.0% Black
Hispanic 0 0.00% 0.0% 55.6% e
W Hispanic
Pacific 0 0.00% | 00% 44.4% ’
White 5 83.33% 55.6% m Pacific
Decline to State Ethnicities 4 44.4%
Unavailable Information 0 0.0% White
|
. — 11 1% Decli.n.e‘to State
Minorities 0 0.0% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 3 33.3%
Foreign 6 66.7%
Unavailable information 0 0.0%
# of Distinct Members 9 100.0% 44%
Home Inst. in US
— 56% "
US Citizen 3 33.3%
® Home Inst. NOT in US
Perm Residents 0 0.0%
Home Inst. in US 5 55.56%
Year of Ph.D # %
2014 & Later 4 44.4%
2010-2013 5 55.6%
2005-2009 0 0.0% 2014 & Lt
ater
2000-2004 0 0.0% 20102013
1995-1999 0 0.0% 2005.2005
1990-1994 0 0.0% 24% 2000-200
1985-1 0% ° )
985-1989 0 0.0% 56% 1995-1999
1981-1984 0 0.0% 1990.199
1980 & Earlier 0 0.0% 10851985
Unavailable Info. 0 0.0% 10811584
Total # of Distinct Postdocs 9 100.0%

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

1980 & Earlier




Geometric Representation Theory
Program Summary

# of
# of Distinct Citizens & us # of # of

Role Members % Perm. Res. % Citizens | Female % Minorities' %

Organizers 6 9.7% 4] 66.7% 3 0 0.0% 0 0.0%
Research Professors 10 16.1% 6| 60.0% 6 3 30.0% 0 0.0%
Postdoctoral Fellows MSRI 9 14.5% 3] 33.3% 3 2 22.2% 0 0.0%
Postdoctoral Fellows NSF 2 3.2% 2| 100.0% 1 1 50.0% 0 0.0%
Research Members 25 40.3% 15 60.0% 12 3 12.0% 0 0.0%
Program Associates 10 16.1% 5[ 50.0% 5 2 20.0% 0 0.0%
Total # of Distinct Members 62 35 56.5% 30 11 17.7% - 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

us

Role Group | Private| Group | Public Group I Group lll{ Group M| Group B | Non-Group| Foreign Total
Organizers 1 3 0 0 0 0 0 2 6
Research Professors 0 1 4 0 0 0 0 5 10
Postdoctoral Fellows MSRI 1 2 1 0 0 0 0 5 9
Postdoctoral Fellows NSF 2 0 0 0 0 0 0 0 2
Research Members 7 4 3 0 1 0 0 10 25
Program Associates 2 3 1 0 0 0 0 4 10
Total 13 13 9 - 1 - - 26 62
% 21.0% 21.0% 14.5% 0.0% 1.6% 0.0% 0.0% 41.9%




2014-15 Program Members Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 59 100.0% 21%
Male 46 79.31% 78.0%
Female 12 20.69% 20.3% = Male
Decline to State Gender 1 1.7% 79% = Female
% (No - .
Ethnicities # Decl.)* % m Native American
Native American 0 0.00% 0.0% = Asian
Asian 10 18.87% 16.9%
Black 2 3.77% 3.4% 66.1% Black
Hispanic 2 3.77% 3.4% e oo
W Hispanic
Pacific 0 0.00% 0.0% ?
White 39 73.58% 66.1% 16.9% 15.3% = Pacific
Decline to State Ethnicities 9 15.3% |
Unavailable Information 0 0.0% |3.4% White
Decline to State
Minorities 3 12.0% 3.4% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 30 50.8%
Foreign 29 49.2%
Unavailable information 0 0.0%
# of Distinct Members 59 100.0% 44%
— 56% ® Home Inst. in US
US Citizen 25 42.4%
M Home Inst. NOT in US
Perm Residents 5 8.5%
Home Inst. in US 33 55.93%
Year of Ph.D # %
Program Associates (GS) 7 11.9%
2014 & Later 3 5.1% 6%
0
2010-2013 11 18.6%
2005-2009 8 13 60/0 10% " 2018 ater
=, . 0
2010-2013
2000-2004 6 10.2% . -
1995-1999 5 8.5% 19% 21% 20052009
I 2000-2004
1990-1994 4 6.8%
51995-1999
1985-1989 10 16.9% 0% 15%
1981-1984 0 0.0% 10%  11% 19901594
1985-1989
1980 & Earlier 5 8.5% 8%
1981-1984
Unavailable Info. 0 0.0%
1980 & Earli
Total # of Distinct Members 59 100.0% arter

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




New Geometric Methods in Number Theory

and Automorphic Forms
August 11, 2014 to December 12, 2014
MSRI, Berkeley, CA
USA

Organizers:

Pierre Colmez (Institut de Mathématiques de Jussieu)
LEAD Wee Teck Gan (National University of Singapore)
Michael Harris (Institut de Mathématiques de Jussieu)
Elena Mantovan (California Institute of Technology)
Ariane Mézard (Institut de Mathématiques de Jussieu)
Akshay Venkatesh (Stanford University)



NEW GEOMETRIC TECHNIQUES
IN NUMBER THEORY AND AUTOMORPHIC FORMS

Organizers

The organizers of this MSRI program were:
i) Pierre Colmez (Institut de Mathématiques de Jussieu, France).
ii) Wee Teck Gan (National University of Singapore, Singapore).
iii) Michael Harris (Institut de Mathématiques de Jussieu, France).
iv) Elena Mantovan (California Institute of Technology, USA).
v) Ariane Mézard (Institut de Mathématiques de Jussieu, France).

(
(
(
(
(
(vi) Akshay Venkatesh (Stanford University, USA).

Introduction

Some 4 years ago, during the special year on Galois representations and automorphic forms
at the IAS, we were approached by Richard Taylor, a member of the scientific committee
of the MSRI, who asked whether we would be interested in organizing a semester on the
arithmetic Langlands program. He added that it could be at the same time as a program
on the geometric Langlands program and that there may be some interesting interaction.
We agreed and chose the title ”New geometric methods in number theory and automorphic
forms” for our program. We were inspired by what was happening at the time, such as the
birth of the theory of perfectroid spaces, but we could not have foreseen how much to the
point the title of the program would turn out to be! There were new geometric methods
indeed, some of which are still waiting to be discovered to account for the plectic phenomena
uncovered by Nekovar and Scholl, but the most spectacular being the interplay between
the ideas of Fargues and Scholze-Weinstein for a geometrisation (inspired by the works of
Drinfeld, L. and V. Lafforgue in the geometric Langlands program) of the local Langlands
correspondence (classical and hopefully p-adic). This involves the definition of a new class of
geometric objects, that Scholze calls “diamonds” and to which he devoted his Chancellor’s
course (he was led to this definition when he realised, at the MSRI’s Hot Topic workshop
in February of this year, that the arithmetic affine Grassmanian of Fargues could not be a
classical analytic space, but would be a diamond if such a notion was to make sense). Scholze’s
course was followed by many participants of the program and by many other mathematicians
in the world, thanks to the recording and broadcasting on MSRI’s website. It brought a
sense of excitement that was matched by the final workshop where many striking results
were presented, one of the highlights being Fargues’ talk in which he proposed a beautiful
conjectural geometric way to realise the local Langlands correspondence. Participants of the

1
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program or the final workshop left with many new things to think about, and it can be said
that the program was a big success.

1. Research developments

We would like to highlight some research developments achieved during the semester.

(1) One of the highlights of the program is undoubtedly the Chancellor lectures given
by Peter Scholze. The course introduces an evolving theory of a new geometric structure,
which Scholze has termed “Diamond” and which is a generalization of algebraic spaces (for
the pro-stale topology) building upon Scholze’s theory of perfectoid spaces. The goal of
introducing these new geometric objects is in developing a local theory of shtukas over Q,,
generalizing Beilinson-Drinfeld’s Grassmannian, thus enabling the application of ideas from
the Geometric Langlands program to the mixed characteristic setting, with the potential
application of proving the local Langlands correspondence for general G. Thus, the lectures
were of interest to participants of both NGM and GRT (our companion program).

In addition, Scholze explained the connections of his theory to the ongoing work of many
other experts (who were in the audience), such as the sympathetic algebras and finite-
dimensional Banach spaces of Colmez, the theory of Breuil-Kisin modules, the theory of
Fargues-Fontaine curve, the work of Kedlaya-Liu on relative p-adic Hodge theory, Scholze’s
work with Weinstein on p-divisible groups, as well as new developments on integral p-adic
Hodge theory, such as the cohomological comparison theorem of Scholze-Bhatt-Morrow on in-
tegral p-adic Hodge theory and Colmez-Niziol. Scholze also intiated a new collaboration with
Ana Caraiani (an NGM postdoc) on the construction of Hodge-Tate period map (reported
in Caraiani’s lecture in final workshop).

(2) The technology introduced in the Chancellor lectures was nicely exploited by Laurent
Fargues in his lecture during the final workshop of the program, in which he explained a
compelling geometric framework for formulating the local Langlands correspondence, in the
spirit of the Geometric Langlands correspondence and in the style of the work of Adams-
Barbasch-Vogan for the archimedean case. More precisely, given a quasi-split reductive group
G over the field of p-adic numbers, Fargues has proved that the points of the stack of G-
bundles on the Fargues-Fontaine curve are in bijection with the Kottwitz set of o-conjugacy
classes in GG. Fargues formulated a conjecture asserting the existence of a functor associating
to a Langlands parameter with values in the Langlands dual group of G a perverse sheaf on
the stack of G-bundle, together with a long list of natural properties. The work of Scholze
and the conjectures of Fargues will surely serve as a roadmap for the future development of
the local Langlands correspondence.

(3) There are many leading experts on the p-modular representation theory of p-adic groups
who are members of the two programs, One of the highlights for this area is the completion of
a joint paper of Abe-Henniart-Herzig-Vigneras on the classification of irreducible p-modular
representations of an arbitrary reductive p-adic groups, in terms of supersingular ones. This
completely resolves a question which was first investigated by Barthel-Livne for GL(2), fol-
lowed by the work of Herzig (for GL(n)) and Abe (for split G). This progress is reported in
Vigneras’ lecture in the final workshop. In addition, the connection between the p-modular



NUMBER THEORY AND AUTOMORPHIC FORMS 3

representation theory of G and that of its pro-p-Iwahori-Hecke algebra is a theme which was
much discussed during the program, especially in view of possible analogies with approaches
to the geometric Langlands program that were very much in view in the concurrent Geometric
Representation Theory program.

Elmar Grosse-Klonne gave a talk explaining his construction of a bijection between ir-
reducible n-dimensional mod p Galois representations and absolutely simple supersingular
modules over the pro-p Iwahori Hecke algebra (of dimension n). Rachel Ollivier and Peter
Schneider made progress on the connection between categories of (derived) mod p represen-
tations of p-adic groups and of (derived) Hecke modules, and described a relevant torsion
pair in the category of Hecke modules.

(4) Christophe Breuil, Eugen Hellmann and Benjamin Schraen constructed a patched
eigenvariety in their project to prove that Breuil’s conjecture on the locally analytic socle
of representations occurring in completed cohomology is equivalent to various modularity
conjectures and a conjecture of Hellmann, namely that the eigenvariety of a unitary group is
the union of irreducible components of the finite slope space.

(5) Luis Lomeli (an NGM postdoc) has continued his long-term project on extending the
Langlands-Shahidi theory from the characteristic 0 setting to the case of function fields.
One of the key missing results in the function fields case is to have a globalisation result
for supercuspidal representations of local function fields, with control at all other places. In
collaboration with Wee Teck Gan, such a strong globalisation result has now been shown, with
the consequence that the Langlands-Shahidi theory for function fields can now be completed.
Lomeli is writing up a paper on this, and Gan-Lomeli are preparing a short article on this
globalisation result, with other applications.

(6) Wee Teck Gan and Dipendra Prasad are finishing up a paper (jointly with Benedict
Gross) on the formulation of the Gross-Prasad conjecture for nontempered Arthur packets.
A basic case is the problem for GL(n), and in this setting, their work was greatly facilitated
by the results of Erez Lapid (NGM RP), Arno Kret (NGM posdoc) and Alberto Minguez,
who computed the derivatives and Jacquet modules of the Speh representations. Building
upon these results, they have been able to show the nontempered GP conjecture for GL(n),
and are preparing a paper for classical groups.

(7) In his seminar talk, Shin spoke about his recently released paper with Kaletha, Minguez
and White on the discrete spectrum of non-quasi-split unitary groups, extending the work
of Mok for the quasi-split case. Colette Moeglin announced in her seminar talk that the
long-awaited stabilization of the twisted trace formula (jointly with J.-L. Walspurger) has
finally been completed. Indeed, Moeglin and Waldspurger has just released the final paper
on the arxiv; it is the 10th of the series. This essentially makes the work of Arthur, Mok and
Kaletha-Minguez-Shin-White on the discrete spectrum of classical groups unconditional.

(8) Akshay Venkatesh developed his ideas on derived deformations ring with powerful
applications to integral structures in cohomology. Stefano Morra and Benjamin Schraen
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computed a part of the modulo p-Galois representation associated by Breuil to supersingular
representations of the group GL(2, F') for F' an unramified extension of Q,. Ariane Mézard
(jointly with Agnes David and Xavier Caruso) formulated a conjecture relating the Kisin
variety (modulo p) and the potentially Barsotti-Tate deformation ring. Laurent Berger proved
that certain constructions of infinite Galois extensions of p-adic field are exactly the extension
arising from relative Lubin-Tate groups.

(9) Jan Nekovar and Tony Scholl formulated the plectic conjecture: in the presence of real
multiplication (if F' is a totally real number field, say), motives have an additional canonical
structure, the F-plectic struture. they give a cohomological ¢-adic version of the plectic
conjecture in the case where G is a reductive group. Loeffler and Zerbes (jointly with Kings
and Lei) constructed a new Euler system attached to the Rankin-Selberg convolution of two
modular forms.

(10) Michael Harris, Kai-Wen Lan, Richard Taylor (jointly with Jack Thorne) constructed
the compatible system of [-adic representations associated to a regular algebraic cuspidal
automorphic representation of GL(n) over a CM field. They establish a higher Koecher’s
principle for any Shimura variety in mixed characteristic.

2. Organizational structure

Several seminar series ran throughout the semester during the program:

e Research seminar: this meets on Thursday afternoons, consisting of two 50 minute
talks; it was organised by Ariane Mézard and Yiannis Sakellaridis.

e Joint seminar: this seminar presents research which is of interest to both members of
NGM and GRT. Speakers come from both programs. The seminar was organised by
Akshay Venkatesh.

e Working seminar: this seminar meets on Wednesday. It was organised by Michael
Harris and Akshay Venkatesh.

The title of this working seminar is ” Geometric aspects in the representation theory
of p-adic groups”.

e Pizza Seminar: this is a seminar where postdoctoral members present their work; it
was run by NGM postdoc Luis Lomeli.

e Graduate Student Seminar: this seminar, run by Ana Caraiani and Arno Kret, is
a learning seminar for graduate students of both NGM and GRT. The topic of the
seminar is the geometric Satake isomorphism.

In general, the feeling is that it is too much for a single person to attend all the seminars.
Some participants feel that it will be better if members have more say in the organisational
aspects, such as what working seminars to run.

3. Workshops and conferences

(i) Connections for Women Workshop
Organizers: W. Li, E. Mantovan, S. Morel and R. Sujatha.
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This intensive 2-day workshop, held on Aug 14-15, 2014, showcased the contributions of
female mathematicians to the three main themes of the associated MSRI program: Shimura
varieties, p-adic automorphic forms, periods and L-functions. It was also a wonderful oppor-
tunity to bring together women working in this area at all stages in their careers. In fact,
many of the participants were graduate students and young postdocs. The workshop featured
8 research lectures reporting on recent progress in the field; it also included an informal panel
discussion on career issues and a social dinner for the female participants. The speakers
include: Ling Long, Julia Gordon, Ana Caraiani, Ila Varma, Sarah Zerbes, Ellen Eischen,
Pei-Yu Tsai and Birgit Speh.

(ii) Introductory Workshop: Geometric methods in number theory and automorphic forms
Organizers: L. Berger, A. Mézard, A. Venkatesh and Shou-Wu Zhang.

This workshop, held on August 18-22, 2014, gave a practical introduction to some of the
main topics and techniques related to the NGM program. It is aimed at graduate students
and interested researchers in number theory or related fields, and featured lectures by Frank
Calegari (Northwestern University), Gabriel Dospinescu (Ecole Normale Supérieure de Lyon),
Payman Kassaei (McGill University), Kai-Wen Lan (University of Minnesota, Twin Cities),
Rachel Ollivier (University of British Columbia), Birgit Speh (Cornell University), Jared
Weinstein (Boston University) and Shou-Wu Zhang (Princeton University).

(iii) Topical Workshop: Automorphic forms, Shimura varieties, Galois representations and
L-functions.
Organizers: P. Colmez, W.-T. Gan, S. Kudla, E. Mantovan, A. Mézard, R. Taylor.

This 5-day conference was held on Dec 1-5 and is in honour of Michael Harris whose work
has had huge influence on the main themes of this program. There were 17 speakers in all,
many of whom are leaders of the fields, and the quality of the talks were very high, in terms of
their content as well as presentation. Some talks were devoted to recent breakthroughs, such
as the talks by Vigneras, Scholze, Skinner, Darmon, Zerbes, while others concerned newly
created directions, such as the talks by Venkatesh, Prasad, Fargues, Clozel. One participant
remarked that it was rare to attend a conference where there were surprises in every talk.
All in all, it is a fitting end to an intensive and stimulating semester.

4. Postdoctoral fellows

The program was fortunate to have a very strong group of 9 postdoctoral fellows: Zavosh
Amir-Khosravi, Ana Caraiani (NSF), Daniel Disegni, Hansheng Diao, Christian Johansson,
Arno Kret, Bao Viet Le Hung, Luis Lomeli and Jasmin Matz. Each of them are paired with
an advisor who is senior member of the program. We leave it to the postdocs and their
mentors to work out how often they want to meet. Most met up once a week or two, at
least. Indeed, most of the postdocs are sufficiently independent and many arrived here with
their own research projects and specific goals. Sometimes, a postdoc might require advice on
career related issues, such as NSF grant applications, and the assigned mentor (who may not
be based in the US) may not be an appropriate person to give such advice. In such cases, the
organisers have needed to put the postdoc in question in touch with the appropriate advisor.
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This happens, for example, with Ana Caraiani, who was advised on such matters by Kiran
Kedlaya.

On the whole, we are pleased with the outcome of the postdoctoral program. The postdoc-
toral fellows added a lot of energy to the program and have impressed us with their creativity
and maturity. Many of them formed new collaborations; for example, Ana Caraiani started a
new work with Scholze on the Hodge-Tate period map, whereas Arno Kret worked with Sug
Woo Shin on construction of Galois representations associated to cuspidal automorphic rep-
resentations of GSp(2n) and Luis Lomeli collaborated with Wee Teck Gan on a globalisation
result for supercuspidal representations over function fields. Some worked with each other,
for example, Caraiani and Le Hung completed a paper “On the image of complex conjugation
in certain Galois representations”.

Here is a more detailed account:

(a) Disegni, Daniel: Disegni returned to his postdoctoral position at CRM with Henri
Darmon after the semester at MSRI. While at MSRI, he submitted the paper ”p-adic
Heights of Heegner points on Shimura curves”, and mostly completed the manuscript
"The p-adic Gross-Zagier formula on Shimura curves”. He also gave talks at UC
Santa Cruz and UCLA.

(b Johansson, Christian: Johansson moved to the IAS after MSRI. While at MSRI, he
made progress on a number of projects, on overconvergent automorphic forms and
p-adic representation theory of p-adic groups. He also gave a talk at Stanford. He
had a fruitful tie at MSRI and expect the semester to have “a lasting impact on his
career”.

(¢) Kret, Arno: Kret moved on to a postdoctoral position at the Max Planck Instittue at
Bonn after MSRI. While at MSRI, he worked on the computation of the dimension
of certain Newton strata on the special fiber of Shimura varieties. He also began
a project with Sug Woo Shin (Berkeley) on associating Galois representations to
cuspidal representations of GSp(2n).

(d) Le Hung, Bao: Le Hung began a 3-year postdoc position at University of Chicago after
MSRI. While at MSRI, he began several projects and finished some. For example, he
completed a paper with fellow MSRI postdoc Ana Caraiani (NSF postdoc).

(e) Lomeli, Luis, Lomeli moved on to a postdoc position at the Max Planck Institute at
Bonn after MSRI. For several years, Lomeli had been engaged in the development of
the Langlands-Shahidi program over function fields. While at MSRI, he was able to
make definitive progress and the various pieces of puzzle finally came together, so that
the project could be completed. He also gave seminar talks at UCLA and Caltech.

(f) Matz, Jasmin: Matz moved to the IAS for a semester after MSRI. She worked on
two projects while at MSRI: one with Templier (Cornell) on the distribution of Hecke
eigenvalues for automorphic forms and the other a problem on limit multiplicities
suggested by her mentor Erez Lapid. She also pointed out that she benefitted greatly
from the Geometric Representation Theory program as as it gave her the chance
to catch up with recent developments in constructing certain L-functions by Ngo,
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Sakellaridis, and others (a topic she was interested in a while ago, and which she
hope that she can return to it in the near future).

(g) Amir-Khosravi, Zavosh: Amir-Khosravi moved to a postdoc position at University of
Pittsburg after the semester at MSRI.

(h) Diao, Hansheng: Diao moved to the IAS after the semester at MSRI.

One issue brought by some postdocs is the uneven distribution of the workload or speaking
opportunities among them. For example, some were put in charge of the Pizza seminar or
the Graduate student seminar, and some felt that it will be to have more time for research
rather than having to attend these talks. As another example, Ana Caraiani had to give
at least 4 talks throughout the semester: the Connections for Women workshop, the Evans
lecture, the topical workshop and the Bay Area Number Theory and Arithmetic Geometry
Day. A better coordination and more even distribution are certainly some areas which could
be improved.

5. Graduate students

The program hosted nine program associates: Julien Hauseux, Valentin Hernandez, Pierre
Jaliniere, Lin Jie, Daniel Kirch, Marica Knezevic, Arthur-Cesar Le Bras, Lambros Mavrides
and Andreas Mihatsh. All of them reported that they have made huge progress on their PhD
thesis, benefitted from the exciting scientific atmosphere, conversations with their advisors
and many experts in the field who gave them some new ideas and raised some questions
for future works after their PhD. They were attentive participants to the seminars, Scholze’s
lecture and the workshops (of the two MSRI programs). They had the opportunity to present
their own work to other participants in graduate students seminar or during the poster session
of the final workshop. Andreas Mihatsh together with three other PhD students organized
a reading course on Hilbert modular varieties, aiming to read several relevant papers to this
topic. This was only possible because many PhD students shared similar interest.

Among the PhD-students achievements, Julien Hauseux determined the extensions be-
tween unitary continuous p-adic and smooth mod p principal series of G(F) (where G is a
split connected reductive group over a finite extension F of Q) in the generic case. Lin
Jie proved that critical value of the L-function for GL(n) over an arbitrary CM field can be
interpreted as products of automorphic periods up to multiplication by an algebraic number.

6. Diversity

The program is well-represented by women mathematicians, including 5 RP’s (Mézard,
Mantovan, Niziol, Moeglin, Zerbes), 2 PD’s (Caraiani, Matz) and 4 RM’s (Gurevich, Ollivier,
Rozenstajn, Speh). Almost all of them gave talks, and some gave multiple talks (Zerbes,
Caraiani). We also have a PD who is a minority (Lomeli, Hispanic). There were also a
number of female program associates (graduate students). There were however no African
Americans among the members or associates.

7. Synergistic activities

e Opportunities were given to members of the program to visit the Berkeley Math
Circles and to give classes there. This was taken up by Nadya Gurevich who taught
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such a class. Nadya Gurevich had herself attended Math Circles in her native St.
Petersburg when she was growing up, and was also involved in similar ventures in
Israel, where she is now.

e The two programs NGM and GRT are very closely related and complement each
other well. There are many cross-program collaboration between the members. For
example, Herzig and Vigneras (both of GRT) worked with Abe and Henniart (invited
as RM for NGM but declined); Sakellaridis began a new collaboration with Ngo; the
work of Scholze and Fargues are inspired by ideas from the Geometric Langlands
Program, Reznikov and Bernstein continued to collaborate.

e A group of members met regularly to play basketball on Sundays, though this became
less frequent as the weather became colder.

8. Nuggets and breakthrough

The Chancellor lectures given by Peter Scholze (on Tuesday and Thursday mornings)
presented research breakthroughs of Scholze and his collaborators which one might call “fresh
out of the oven”. The material itself was evolving as the semester went on. Each lecture was
filled with anticipation by the audience who filled the room to its brim, with people sitting
on the floor or standing for 90 minutes on many occasions. As a participant remarked: “the
composition of the audience changes as the semester goes on (as there are many short-termed
members of the program); the only constant is the full capacity of each lecture”. We can
imagine that the video recordings of this course must surely be viewed and followed by many
others elsewhere in the world.

The purpose of Scholze’s course is to introduce a new class of geometric objects which
he called “Diamonds”. When questioned about the nomenclature, his answer was that they
have so many symmetries that “they look beautiful from all angles, like a diamond”. Scholze
had also introduced a potentially larger class of geometric objects which, for some technical
reason, he initially called “faithful diamonds”. When someone questioned this nomenclature,
he decided, in the middle of the course, that a more appropriate name would be “fake
diamonds”. This gives a sense of the continuously evolving nature of the research material
presented in this hugely successful and very exciting course.

The material presented was used by Laurent Fargues to formulate, a very compelling
conjecture on a “geometric realisation of the local Langlands correspondence”, using (in
his words) “more crazy objects”. Fargues’ lecture served as an appropriate reward to all
those who followed Scholze’s lecture course faithfully. Together they charted a new course of
development which will surely have much implications in the coming years.
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Amir-Khosravi, Zavosh

Name: Zavosh Amir-Khosravi

Year of Ph.D: 2013

Institution of Ph.D.: University of Toronto

Dissertation title: Moduli of Abelian Schemes and Serre’s Tensor
Construction

Ph.D. advisor: Stephen S. Kudla

Institution prior to obtaining the MSRI PD fellowship: Fields Institute of
Mathematical Research

Position at that institution: Visting Member

Institution (or company) where you are going after the MSRI PD
fellowship: University of Pittsburgh

Position: Post-Doctoral Associate

Postdoctoral fellow’s comments:

None

Diao, Hansheng

Name: Hansheng Diao

Year of Ph.D: 2014

Institution of Ph.D.: Harvard University
Dissertation title: The Eigencurve is Proper
Ph.D. advisor: Mark Kisin

Institution prior to obtaining the MSRI PD fellowship: Harvard
University

Position at that institution: Ph.D Candidate

Mentor (if applicable): Mark Kisin

Institution (or company) where you are going after the MSRI PD
fellowship: Princeton University
Position: Instructor

Postdoctoral fellow’s comments:

None




Disegni, Daniel

Name: Daniel Disegni

Year of Ph.D: 2013

Institution of Ph.D.: Columbia

Dissertation title: p-adic Heights of Heegner points on Shimura curves
Ph.D. advisor: Shouwu Zhang

Mentor while at MSRI: Stephen Kudla

Institution prior to obtaining the MSRI PD fellowship: CRM
Position at that institution: Postdoc
Mentor (if applicable): Henri Darmon

Institution (or company) where you are going after the MSRI PD
fellowship: CRM

Position: Postdoc

Anticipated length: 2 years

Mentor (if applicable): Henri Darmon

Postdoctoral fellow’s comments:

I made final revisions to and submitted the paper "p-adic Heights of
Heegner points on Shimura curves”, and I mostly completed the manuscript
"The p-adic Gross-Zagier formula on Shimura curves”. Additionally | gave
talks at UCSC and UCLA.

Was your experience at MSRI beneficial? Yes.




Johansson, Christian

Name: Christian Johansson

Year of Ph.D: 2013

Institution of Ph.D.: Imperial College London

Dissertation title: Classicality for overconvergent automorphic forms
Ph.D. advisor: Prof. Kevin Buzzard and Prof. Toby Gee

Mentor while at MSRI: Prof. Pierre Colmez

Institution prior to obtaining the MSRI PD fellowship: University of
Oxford

Position at that institution: Postdoctoral Research Fellow

Mentor (if applicable): N/A

Institution (or company) where you are going after the MSRI PD
fellowship: Institute for Advanced Study, Princeton

Position: Member

Anticipated length: 20 months

Mentor (if applicable): N/A

Postdoctoral fellow’s comments:

During my stay here at the MSRI | have worked on a few different
projects; two of them started prior to my arrival (in the area of
overconvergent automorphic forms) and three started whilst I was here, in
collaboration with other MSRI visitors (in the area of p-adic
representation theory of p-adic groups). None of these projects have been
finalized during my time here, though three are getting close to
completion. | have also been active in the rich mathematical life here at
the MSRI and at UC Berkeley, attending numerous talk and giving two
myself (one at MSRI and one at Stanford) and made many new
connections that will be of great benefit to my future career as a
mathematician.

Was your experience at MSRI beneficial?

Very much so. This semester has brought together a very large number of
experts from the areas of mathematics most closely related to my research
and it has been very valuable to meet and interact with them. | expect this
semester will have a lasting impact on my career.




Kret, Arno

Name: Arno Kret

Year of Ph.D.: 2013

Institution of Ph.D.: Orsay

Dissertation title: Stratification de Newton des varietes de Shimura et
formule des traces d'Arthur-Selberg

Ph.D. advisor: Clozel, Fargues

Mentor while at MSRI: Rapoport

Institution prior to obtaining the MSRI PD fellowship: Institute for
Advanced Study

Position at that institution: Member

Mentor (if applicable): Taylor

Institution (or company) where you are going after the MSRI PD
fellowship: MPIM

Position: Post-Doc

Anticipated length: 1.5 years

Mentor (if applicable):

Postdoctoral fellow’s comments:

| worked on a paper on Langlands conjecture for the group GSp, also |
tried to compute dimensions of Newton strata

| published a paper on Equidistribution in supersingular locus of Shimura
varieties

| published a paper called "Combinatorics of the Basic Stratum".

Was your experience at MSRI beneficial? Yes. There were a lot of
experts, and | had the chance to ask a lot of questions, which were very
beneficial to my research. Also | worked on a collaboration with one of
the mathematicians that followed the program as well




Le Hung, Bao

Name: Bao Le Hung

Year of Ph.D.: 2014

Institution of Ph.D.: Harvard University

Dissertation title: Modularity of some elliptic curves over totally real
fields

Ph.D. advisor: Richard Taylor

Mentor while at MSRI: Ken Ribet

Institution before MSRI: Harvard University
Position: Graduate student

Institution after MSRI: University of Chicago
Position: Postdoc
Anticipated length: 2.5 years

Postdoctoral fellow’s comments:

| finished writing up some on-going project, and started on a few new
ones. Was your experience at MSRI beneficial? Yes.




Lomeli, Luis

Name: Luis Lomeli

Year of Ph.D.: 2007

Institution of Ph.D.: Purdue University

Dissertation title: Functoriality for the classical groups over function
fields

Ph.D. advisor: Freydoon Shahidi

Mentor while at MSRI: Dipendra Prasad

Institution prior to obtaining the MSRI PD fellowship: University of
Oklahoma

Position at that institution: Visiting Assistant Professor (Postdoc)
Mentor (if applicable): Alan Roche

Institution (or company) where you are going after the MSRI PD
fellowship: Max-Planck Institute for Mathematics

Position: Postdoctoral fellow

Anticipated length: (if it is a tenure track position just write tenure-track)
Spring/Summer 2015

Mentor (if applicable): Unknown

Postdoctoral fellow’s comment:

I have completed a crucial step that makes the Langlands-Shahidi
method available in complete generality in the case of function fields.
The Langlands-Shahidi method over number fields, being due to Shahidi.
I am currently working on writing the article and working on a couple of
interesting applications which include a proof of the Ramanujan
conjecture for the unitary groups over function fields. Unfortunately, |
will probably finish writing the article in Max-Planck, yet much of the
work was done here at MSRI and | am very thankful.

Was your experience at MSRI beneficial?

Extremely beneficial. In addition to solving the problem of completing
the Langlands-Shahidi method over function fields, | was able to network
properly and meet many great professors. My travels were professional.
At my undergraduate institution in the neighboring state of Baja
California, | was invited to give a general audience Number Theory talk,
which went well and | linked it to a trip to LA. | gave seminar talks at
UCLA and Caltech.




Matz, Jasmin

Name: Jasmin Matz
Year of Ph.D: 2011
Institution of Ph.D.: Heinrich-Heine Universitaet Duesseldorf

Dissertation title: Arthur’s trace formula for GL(2) and GL(3) and non-
compactly supported test functions

Ph.D. advisor: Tobias Finis

Mentor while at MSRI: Erez Lapid

Institution prior to obtaining the MSRI PD fellowship: Universitaet Bonn
Position at that institution: scientific assistant
Mentor (if applicable): Werner Mueller

Institution (or company) where you are going after the MSRI PD
fellowship: IAS, Princeton
Position: Postdoctoral fellow

Anticipated length: one semester
Mentor (if applicable):

Postdoctoral fellow’s comments:

I mainly worked on two different topics during my time at the MSRI: On
the one hand, a joint project with Nicolas Templier about the distribution
of Hecke eigenvalues for automorphic forms for GL(n)AQ (extending my
previous work for GL(n)/imaginary quadratic number fields), and, on the
other hand, a project on limit multiplicities for the family of quotients
SL_2(0_F)\SL_2(\R*r+\C”s) for F varying over number fields of fixed
archimedean signature (r,s).

In both cases detailed drafts exist but have not yet been submitted for
publication.

| benefited from my stay at the MSRI in several ways. First of all, it was
Erez Lapid who motivated me to look at the above mentioned limit
multiplicity problem. I also benefited a lot from the other ongoing
program on geometric representation theory as it gave me the chance to
catch up with recent developments in constructing certain L-functions by
Ngo, Sakellaridis, and others (a topic | was interested in a while ago, and |
hope that | can return to it in the near future).

Finally, I had the chance to talk to many new people.




Postdoc Pre/Post-MSRI Institution Group

Family Name m Pre-MSRI Institution Group Post-MSRI Institution Group Pre-MSRI Institution Name Placement Institution Name

Amir-Khosravi Zavosh Foreign Group Il Fields Institute for Research in Mathematical Sciences  University of Pittsburgh
Diao Hansheng Group | Private Group | Private Institute for Advanced Study Princeton

Disegni Daniel Foreign Foreign McGill University McGill University
Johansson Christian Foreign Group | Private University of Oxford Princeton

Kret Arno Group | Private Foreign Institute for Advanced Study Max Planck

Le Hung Bao Group | Private Group | Private University of Chicago University of Chicago
Lomeli Luis Group Il Foreign University of Oklahoma Max Planck

Matz Jasmin Foreign Group | Private Rheinische Friedrich-Wilhelms-Universitat Bonn Princeton



2014-15 Postdoctoral Fellows Demographic Summary

% (No

Gender # Decl.)* %
# of Distinct Postdocs 8 100.0% 13%

Male 7 87.50% 87.5%

Female 1 12.50% 12.5% = Male
Decline to State Gender 0 0.0% = Female

87%
% (No

Ethnicities # Decl.)* % H Native American
Native American 0 0.00% 0.0% = Asian

Asian 2 28.57% 25.0%

Black 0 0.00% 0.0% [12.5% . Black
Hispanic 1 14.29% 12.5% 50.0% a Hispanic
Pacific 0 0.00% 0.0%

White 4 57.14% | 50.0% 25.0% 25.0% 1 Pacfic
Decline to State Ethnicities 2 25.0%

Unavailable Information 0 0.0% White
Minorities 0 0.0% E;c:i:;it; e

Unavailable
Information

Citizenships # %

US Citizen & Perm. Residents 0 0.0%

Foreign 8 100.0%

Unavailable information 0 0.0%

# of Distinct Postdocs 8 100.0%

50% 50% ® Home Inst. in US

US Citizen 0 0.0% M Home Inst. NOT in US
Perm Residents 0 0.0%

Home Inst. in US 4 50.00%

Year of Ph.D # %

2014 & Later 1 12.5%

2010-2013 5 62.5%

2005-2009 2 25.0% 2014 & Later
2000-2004 0 0.0% 20102013
1995-1999 0 0.0% 25% 12% 2005-2009
1990-1994 0 0.0% = 2000-2008
1985-1989 0 0.0% = 1995-1999
1981-1984 0 0.0% 63% 1990-194
1980 & Earlier 0 0.0% 1085-1989
Unavailable Info. 0 0.0% 1681-1984
Total # of Distinct Postdocs 8 100.0% 1980 & Earlier

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




New Geometric Methods in Number Theory and Automorphic Forms
Program Summary

# of
# of Distinct Citizens & us # of # of

Role Members % Perm. Res. % Citizens | Female % Minorities’ %

Organizers 6 9.1% 3 50.0% 1 2 33.3% 0 0.0%
Research Professors 13 19.7% 5 38.5% 3 3 23.1% 0 0.0%
Postdoctoral Fellows MSRI 8 12.1% 0 0.0% 0 1 12.5% 0 0.0%
Postdoctoral Fellows NSF 1 1.5% 1 100.0% 0 1 100.0% 0 0.0%
Research Members 29 43.9% 7 24.1% 3 4 13.8% 0 0.0%
Program Associates 9 13.6% 0 0.0% 0 2 22.2% 0 0.0%
Total # of Distinct Members 66 16 24.2% 7 13 19.7% - 0.0%

I 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

us

Role Group | Private| Group | Public Group Il Group lll | Group M| Group B[ Non-Group| Foreign Total

Organizers 2 0 0 0 0 0 0 4 6
Research Professors 0 3 0 0 0 0 0 10 13
Postdoctoral Fellows MSRI 3 0 1 0 0 0 0 4 8
Postdoctoral Fellows NSF 1 0 0 0 0 0 0 0 1
Research Members 1 2 1 1 0 0 0 24 29
Program Associates 0 0 0 0 0 0 0 9 9
Total 7 5 2 1 - - - 51 66
% 21.0% 21.0% 14.5% 0.0% 1.6% 0.0% 0.0% 41.9% | 100.0%




2014-15 Program Members Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 66 100.0% 20%
Male 52 80.00% 78.8%
Female 13 20.00% 19.7% u Male
Decline to State Gender 1 1.5% aF
emale
% (No - -
Ethnicities # Decl.)* % m Native American
Native American 0 0.00% 0.0% = Asian
Asian 12 22.22% 18.2%
Black 0 0.00% 0.0% 60.6% Black
Hispanic 2 3.70% 3.0% ' .
W Hispanic
Pacific 0 0.00% 0.0% ?
White 40 74.07% 60.6% 18.2% 21.2% w Pacific
Decline to State Ethnicities 14 21.2% o
Unavailable Information 0 0o0% |3:0% White
Decline to State
Minorities 0 0.0% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 16 24.2%
Foreign 50 75.8%
Unavailable information 0 0.0% 23%
# of Distinct Members 66 100.0%
® Home Inst. in US
e 5
US Citizen 7 10.6% 77% ® Home Inst. NOT in US
Perm Residents 9 13.6%
Home Inst. in US 15 22.73%
Year of Ph.D # %
Program Associates (GS) 9 13.6%
2014 & Later 1 1.5% 2%
2010-2013 9 13.6% \
W 2014 & Later
2005-2009 20 30.3% 3%
2000-2004 8 121% || 7%— 11% #2010-2013
2005-2009
1995-1999 3 4.5% 7%
1990-1994 4 6.1% W 2000-2004
1985-1989 4 6.1% 14% = 1995-1999
1981-1984 2 3.0% 5% 1950.1994
1980 & Earlier 6 9.1%
1 -1
Unavailable Info. 0 0.0% 9851989
Total # of Distinct Members 66 100.0%

*Statistic Calculation based on all participants that did not decline.
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MSRI, SPRING 2015

RICHARD CANARY, WILLIAM GOLDMAN, FRANCOIS LABOURIE, HOWARD MASUR,
AND ANNA WIENHARD

1. INTRODUCTION

The semester-long program was proposed and organized by Richard Canary (Uni-
versity of Michigan), William Goldman(University of Maryland), Frangois Labourie
(Université de Nice), Howard Masur (University of Chicago) and Anna Wienhard
(Ruprecht-Karls-Universitat Heidelberg). Each organizer assumed an active role in
organizing the program. The program focused on a wide variety of topics in moduli
spaces of geometric structures including higher Teichmiiller theory, generalizations
of Kleinian groups to other geometries, moduli spaces of analytic objects such as
Higgs bundles and relationships to mathematical physics.

The program was very timely. The past fifteen years witnessed several important
breakthroughs in these areas, leading to renewed interest in moduli of geometric
structures. A key research theme of the program was to bring many of the deep
techniques from classical Teichmiiller theory and Kleinian groups to these more gen-
eral settings. Several new fields emerged from these research developments. This
research has been supported by several sponsors, including MSRI, the GEAR Re-
search Network and others. MSRI played an crucial role in consolidating this growing
research community. This and the intense scientific collaboration led to several new
breakthroughs, the true impact of which we will only see in a few years from now.

We begin with a sample of some of the research accomplishments of the program.

2. RESEARCH DEVELOPMENTS

The program was a fertile breeding ground for the initiation of new research
collaborations and the continuation and strengthening of existing collaborations.

Date: July 31, 2015.
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We highlight some research developments, to try to capture the productivity and
intellectual excitement of the research atmosphere.

Herbert Abels and Gregory Soifer presented their work on the Auslander
Conjecture in dimensions < 7 and discussed possible ways to construct a
7-dimensional counterexample using the exceptional group Gj.

[lesanmi Adeboye and Daryl Cooper completed a project which shows that
the area of a properly convex real projective surface in its Hilbert metric
is at least as large as the area of a homeomorphic hyperbolic surface. The
key tool here is an estimate on the area of an ideal triangle in terms of its
Fock-Goncharov parameter. This result is one of a family of intriguing recent
results relating the geometry of projective surfaces and hyperbolic surfaces,
including the collar lemma proved by Gye-Seon Lee and Tengren Zhang
and the recent result by Nicolas Tholozan proving that the holonomy map
of a strictly convex real projective surface is dominated by some Fuchsian
representation.

Daniele Alessandrini and Suhyoung Choi continued their investigation of
the asymptotic properties of convex RP"-structures using trace functions
associated to closed curves on surfaces.

Daniele Alessandrini and Qiongling Li explored the relationship between
Higgs bundles and geometric structures on 3-dimensional manifolds. They
construct all closed Anti-de Sitter 3-manifolds using Higgs bundles and so-
lutions of Hitchin’s equations. They found a new method to compute the
volume of those manifolds and prove volume rigidity.

Sam Ballas, Jeff Danciger, and Gye-Seon Lee constructed many new convex
RP3-structures on 3-manifolds with incompressible tori. Their examples arise
by doubling finite volume hyperbolic 3-manifold and the proof involves a
concrete study of the deformations of the holonomy of the hyperbolic 3-
manifold within PSL(4,R).

Martin Bridgeman and Dick Canary completed the proof of a simple length
rigidity theorem for Kleinian surface groups. They use this result to charac-
terize automorphism of quasifuchsian space which preserve the renormalized
intersection number, which represents significant progress towards a classifi-
cation of the isometries of the pressure metric on quasifuchsian space.
Martin Bridgeman, Dick Canary, Francois Labourie and Andres Sambarino
initiated a project to construct and investigate pressure metrics on the Hitchin
component associated to simple roots. This project is motivated by work of
Rafael Potrie and Andres Sambarino where they showed that the entropy
associated to a simple root is constant.
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e Jeff Brock, Ken Bromberg, Dick Canary and Yair Minsky finished proving a
generalization of Thurston’s bounded image theorem, providing information
on the skinning map for freely indecomposable Kleinian groups. This result
has potential applications to the topology of deformation spaces of Kleinian
groups and to the construction of uniform bilipschitz models for hyperbolic
3-manifolds.

e Motivated in part by Tengren Zhang and Gye-Seon Lee’s collar lemma for
Hitchin representations, Marc Burger and Maria Beatrice Pozzetti proved a
collar lemma for maximal representations. This collar lemma plays a key
role in the study of limits of maximal representations.

e Virginie Charette and Bill Goldman completed their paper on McShane-
type identities for affine deformations. Maryam Mirzakhani provided some
key insights and is joining their collaboration.

e Suhyoung Choi and Bill Goldman substantially revised their paper establish-
ing topological tameness of Margulis spacetimes without parabolics. They
began working with Todd Drumm to extend this to the case with parabolics.

e Jeff Danciger, Fanny Kassel and Frangois Guéritaud constructed new exam-
ples of proper affine actions of surface groups on R" arising from deformations
of right angled Coxeter groups in O(p, ¢). This on the one hand gives prob-
ably the first examples of proper affine actions of the fundamental group of
a closed surface, and on the other hand suggests a more general approach of
constructing geometrically interesting subgroups in higher rank Lie groups.

e David Dumas and Andy Sanders explored the complex manifolds obtained
by deforming Hitchin representations in SL(n,C). These new Anosov rep-
resentations give new examples of compact complex (non-Kéhler) manifolds
with neither nonconstant holomorphic functions nor holomorphic differen-
tials. These manifolds (which are deformations of examples due to Guichard-
Wienhard) enjoy geometric structures modeled on parabolic homogeneous
spaces, and are strikingly more bizarre than the ones arising from the clas-
sical Bers simultaneous uniformization theorem,

e Frangois Guéritaud, Olivier Guichard, Fanny Kassel and Anna Wienhard
completed a project on compactifications of quotient spaces associated to
Anosov representations. In many cases, they obtain manifold compactifi-
cations which establish topological tameness of the quotient spaces. These
questions were a major source of discussion during the semester, with various
approaches.

e Jeremy Kahn, Francois Labourie and Shahar Mozes discussed the possibility
of the existence of surface subgroups in higher rank lattices, making some
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crucial progress concerning some part of the project. A result of this form
would be an intriguing generalization of the surface subgroup conjecture
for hyperbolic 3-manifolds recently established by Jeremy Kahn and Vlad
Markovic.

Misha Kapovich and Bernhard Leeb constructed compactifications of quo-
tient manifolds associated to uniformly regular conical groups, which in par-
ticular include Anosov representations with respect to the minimal parabolic
subgroup. Their approach is based on studying the horofunction compactifi-
cation of a Finsler metric on the symmetric space, which realizes the maximal
Satake compactification.

Youngju Kim and Ser Peow Tan started an investigation into groups of isome-
tries of hyperbolic 4-space generated by reflections in three hyperbolic planes.
Francois Labourie and Richard Wentworth completed a paper in which they
derive a formula for the pressure metric at points in the Fuchsian locus of
a Hitchin component in terms of Hitchin’s parameterization of the Hitchin
component by holomorphic differentials. Their variational formulas are ana-
logues of classical results for Teichmiiller space.

Andres Larrain-Hubach and Richard Wentworth began a project to under-
stand the moduli space of solutions to Bogomolny equations on a 3-manifold
> X R where ¥ is a closed Riemann surface, with certain asymptotic condi-
tions at the ends.

Sara Maloni and Frederic Palesi worked on the dynamics of the action of
the mapping class group on the character variety of the twice-punctured
projective plane. This nicely complemented the work of Bill Goldman, Greg
McShane, George Stantchev and Ser Peow Tan, which was also in progress
during the MSRI semester.

Katie Mann and Maxime Wolff initiated a collaboration to study a conjecture
concerning the rigidity of surface group actions on the circle. They made
substantial progress, proving many cases of the conjecture.

Adam Sikora proved that trace functions do not suffice to parametrize the
“character variety” for SO(2n, C)-representations. Unlike most known cases,
this “character variety” is not really the “variety of characters” in this case.
Mike Wolf and Richard Wentworth proved that for every nonelementary
representation of a surface group into SL(2,C) there is a Riemann surface
structure such that the Higgs bundle associated to the representation lies
outside the discriminant locus of the Hitchin fibration.
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3. OUR POSTDOCS

Caleb Ashley received his Ph. D. in 2013 from Howard University. Before coming
to MSRI, he was a postdoc at the University of Maryland. His mentors at MSRI were
Virginie Charette, Bill Goldman, and Ilesamni Adeboye. He studies discreteness
algorithms for 3-generator subgroups of SL(2,R).

Shinpei Baba received his Ph.D. in 2009 from University of California, Davis.
He was at University Heidelberg as a postdoc before MSRI and will return there
after MSRI. His mentor at MSRI was David Dumas. He studies complex projective
structures and Teichmiiller geometry,

Jeffrey Danciger received his Ph.D. in 2010 from Stanford University. Before
coming to MSRI, he was a postdoc at the University of Texas. He currently holds
an assistant professorship at the University of Texas. His mentor at MSRI was
Francois Labourie. He studies Lorentzian geometric structures and transitions of
geometric structures.

Guillaume Dreyer received his Ph.D. in 2012 from University of Southern Cali-
fornia. Before coming to MSRI, he was a postdoc at University of Notre Dame. His
mentor at MSRI was Bill Goldman. He studies higher Teichmiiller theory.

Andres Larrain-Hubach received his Ph.D. in 2012 from Boston University. Be-
fore coming to MSRI, he was a postdoc at University of Arizona, and will return
there next year. His mentor at MSRI was Richard Wentworth. He studies K-theory
and spectral theory of Riemannian manifolds.

Qiongling Li graduated from Rice University in 2014 and will assume a joint
postdoctoral position at QGM(Aarhus) and Cal Tech after MSRI. Her mentor at
MSRI was Dick Canary. She studies Higgs bundles and Anosov representations of
surface groups.

Sara Maloni received her Ph. D. at Warwick University in 2013. She was a postdoc
at Brown University before MSRI and will return there after MSRI. Her mentor at
MSRI was Howard Masur. She studies Kleinian groups, dynamics on character
varieties and anti-deSitter manifolds.

Kathryn Mann received her Ph.D. from University of Chicago in 2014. She was
a postdoc at University of California, Berkeley before MSRI and will return there
as a postdoc after the program. Her mentor at MSRI was Francis Bonahon. She
studies group actions on manifolds.

Maria Beatrice Pozzetti received her Ph.D at ETH, Zurich in 2014. She is
assuming a postdoctoral position at Warwick University after MSRI. Her mentor at
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MSRI was Ursula Hamenstddt. She studies maximal representations and bounded
cohomology.

Andrew Sanders received his Ph.D at University of Maryland in 2013. Since then
he has been at a postdoc at the University of Illinois at Chicago, and will return there
next year. His mentor at MSRI was Steve Kerckhoff. He studies harmonic maps,
minimal surfaces and Higgs bundles and their applications to higher Teichmiiller
theory and hyperbolic 3-manifolds.

3.1. Comments. The MSRI program was tremendously beneficial for the post-
docs. Several commented on the quality of the mentoring program. Here are a few
excerpts:

Shinpei Baba: “My experience at MSRI was beneficial both to complete my
on-going work and initiate new projects. It was unique experience to have so many
experts in the area and spend time together. In particular the projects that I worked
at MSRI includes the following:

(1) T worked on writing a draft “Degeneration of CP!-structures by neck pinch-
ing” and I gave a talk on it in the postdoc seminar. Discussion with and
feedback from people at MSRI were beneficial and also helped to me formu-
late the proof.

(2) T worked on my project with Subhojoy Gupta on asymptotic Teichmiiller
rays. I gave a talk on this Geometry and Analysis of Surface group seminar
at MSRI. As result of working at MSRI, I think that we are ready to start
writing a paper in order to publish.

(3) T and Subhojoy Gupta completed the finial version of ‘Holonomy map fibers
of CP!-structures moduli space,” being published in Journal of Topology.”

Andres Larrain-Hubach: “ It was the best professional experience of my life.
I learned like never before. I hope to be able to attend the main conferences of the
program in spring 2016.”

Qiongling Li: “Yes, my experience at MSRI is [sic] very beneficial. T got the
chance to talk to many people and learn a lot. I got to know more fields other than
my phd work area. For example, the above work (2) and (3) are very different areas
from what I've done in my phd. Also, I began to think about more problems in
different subjects and I found them very interesting. This experience in MSRI is a
very helpful process between my phd and new postdoc position”

Sara Maloni: “My experience as a Huneke Postdoctoral Fellow at the MSRI has
been wonderful, and very fruitful. I have been able to participate in most of the
activities, to organize a reading seminar (which I think was of interest to a large
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group of other members), and above all it was great to be surrounded by colleagues
and experts in the field which made my stay very productive.”

Kathryn Mann: (in response to “Was your experience at MSRI beneficial? Why
or why not?”) “Yes! Here are just a few of the many reasons:

e [ met many senior researchers in my field and related fields, and established
relationships with them.

Speaking at the workshops let me advertise my own work to others

I gained a broad perspective on a large family of related problems and tech-
niques

I started a new collaboration which has already produced results (though
not written down formally yet); I think it will be a productive, long-term
working relationship

I have collected many questions and new problems that I plan to work on
over the next year

e The feedback and career advice from my mentor was immensely helpful.”

Maria Beatrice Pozzetti: “I have spent most of the time at MSRI working
with Marc Burger on maximal representations. We studied geometric properties
of the associated locally symmetric manifolds and degenerations of those. Apart
from that I profited a lot from the abundance of interesting talks of both programs,
and from the relaxed interaction with many people at the institute. I hope that in
the future some of the discussions we had here will turn in new joint works. I also
profited a lot from the mentoring program, it gave me the opportunity to interact
a lot with Prof. Hamenstadt, discuss ideas with her and get useful feedback about
many different issues related both to research and career-planning. All in all the
experience at MSRI has been very beneficial.”

4. WORKSHOPS

The program included three major workshops. The first was a Connections for
Women Workshop organized by Virginie Charette, Fanny Kassel, Karin Melnick
and Anna Wienhard. It was immediately followed by an Introductory Workshop,
organized by Dick Canary, Bill Goldman, Ursula Hamenstadt, and Alessandra lozzi.
Near the end of the program was the Research Workshop, organized by Marc Burger,
David Dumas, Olivier Guichard, Francois Labourie, and Anna Wienhard.

Connections for Women. This two-day workshop featured one-hour talks by
outstanding women in the field:

e Alessandra lTozzi (Zurich);
e Kathryn Mann (UC Berkeley);
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e Youngju Kim (Korea Institute for Advanced Study);
e Maria Beatrice Pozzetti (Warwick);

Jing Tao (Oklahoma);

Sara Maloni (Brown);

Qiongling Li (Rice);

Evelyn Lamb (Utah).

Introductory Workshop. This four-day workshop featured five series of lectures,
each of which consisted of 3 one-hour talks. These introductory talks were given by
leading experts in the subject of the program:

e Yves Benoist (University Paris XI), Conformal dynamics;

e Marc Burger (ETH Ziirich), Introduction to the study of Riemannian sym-
metric spaces;

e Yair Minsky (Yale), Dynamics on character varieties;

e Anna Wienhard (Heidelberg), Anosov representations;

e Alex Wright (Stanford), GL(2, R) action on moduli spaces of translation
surfaces.

Research Workshop. This five-day workshop featured one-hour lectures on a
broad range of topics, given by prominent researchers in the areas of the program:

lan Agol (Berkeley)

Daniele Alessandrini (Heidelberg)

Francis Bonahon (University of Southern California)
Dick Canary (Michigan)

Bertrand Deroin (Ecole Normale Supérieure, Paris)
Ursula Hamenstadt (Bonn)

Fanny Kassel (Lille)

Qiongling Li (Rice)

Kathryn Mann (Berkeley)

Maryam Mirzakhani (Stanford)

Pranav Pandit (Vienna)

Anne Parreau (Grenoble)

Maria Beatrice Pozzetti (Warwick)

Alireza Salehi Golsefidy (University of California, San Diego)
Andrés Sambarino (Universités de Paris VI et VII)
Tengren Zhang (Michigan)

e Christian Zickert (Maryland)
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5. SEMINARS

In addition to the three workshops, seminars met frequently during the semester.
Three working seminars were organized by MSRI postdocs. Weekly seminars on
Lorentzian geometric structures and Geometry and analysis of surface group repre-
sentations continued during the entire semester. The third was an 18-hour mini-
course by Bernhard Leeb and Michael Kapovich explaining their work with Joan
Porti on Geometric finiteness in higher rank symmetric spaces.

The postdocs organized a weekly Postdoc Seminar which ran during the entire
semester. Graduate students were strongly encouraged to attend. In addition,
the Research Seminar met weekly. Each seminar typically consisted of two one-
hour talks: the first hour was introductory, preparing the audience for the more
specialized sequel.

6. INTERACTION WITH THE OTHER PROGRAM

The program substantially interacted with the companion program Geometry and
Arithmetic Aspects of Homogeneous Dynamics. Areas of substantial overlap in-
cluded Teichmiiller dynamics and dynamics on Lie groups.

We give two examples of research collaborations involving members of both pro-
grams. First, Maryam Mirzakhani began a new project with Alex Wright, a postdoc
from the companion program. Previously, together with Alex Eskin and Amir Mo-
hammadi, members from the companion program, she had shown that all SL(2,R)
orbit closures in moduli spaces of translation surfaces are affine submanifolds. In the
project with Wright she investigated the boundary of these affine invariant manifolds
in the Deligne Mumford compactification. A preprint of her paper with Wright has
appeared. She also continued her collaboration with Eskin in studying the SL(2,R)
action.

Secondly, Howard Masur finished a project with Eskin and Kasra Rafi, a visitor
funded by GEAR, where they showed that Teichmiiller space with the Teichmiiller
metric is quasi-isometrically rigid; further evidence for the analogy with symmetric
spaces. He also began a new collaboration on the Siegel-Veech constants of transla-
tion surfaces with Jayadev Athreya and Yitwah Cheung, two research members from
the companion program. The goal of this project is to obtain rates of convergence
for various counting problems on translation surfaces.

Yves Benoist and Maryam Mirzakhani participated in both groups and spoke
in activities of each. Marc Burger spoke in the Homogeneous Dynamics Research
Workshop while Alireza Golsefidy (one of the organizers of the other program) spoke
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in our Research Workshop. Alex Wright presented a minicourse in our Introductory
Workshop.

7. INTERACTION WITH THE UC MATHEMATICS DEPARTMENT

The semester saw strong interaction between the Institute and the Department
of Mathematics at the University of California Berkeley.

Several of our members gave colloquia or seminars at Evans Hall. Bill Goldman
and Maryam Mirzakhani spoke in MSRI/Evans Lecture series to introduce depart-
ment members (and particularly graduate students) to the activities in the program.

David Dumas and Yves Benoist spoke in the Department Colloquium. Michael
Kapovich, Frangois Labourie and Michael Wolf spoke in the Differential Geometry
Seminar. Erica Flapan, Matthew Stover and Indira Chatterji spoke in the Topology
Seminar. Ursula Hamenstddt spoke in the Analysis seminar. Ian Agol’s 3-manifold
topology seminar at Evans Hall drew many MSRI participants.

At the end of the semester, the Berkeley department hosted the conference Groups,
geometry and 3-manifolds, celebrating the sixtieth birthday of Daryl Cooper. One
reason it was held in Berkeley was that so many people in the field were in residence
at MSRI. Four of the ten invited speakers were members of our program.

Numerous mathematicians from UC attended our seminars and social events.

8. DIVERSITY

The organizers successfully recruited participants from under-represented groups.
Four of the seven MSRI-supported postdocs are women: Qiongling Li, Sara Maloni,
Kathryn Mann, and Maria Beatrice Pozzetti. Postdocs Caleb Ashley and Andres
Lorrain-Hubach are African-American and Hispanic, respectively. Research Asso-
ciate Claire Burrin is female. Senior participants Virginie Charette, Indira Chatterji,
Erica Flapan, Ursula Hamenstadt, Dominique Hulin, Fanny Kassel, Evelyn Lamb,
Alessandra Iozzi, Youngju Kim, Karin Melnick, Maryam Mirzakhani, Anne Parreau,
Jing Tao and Anna Wienhard are women. Research member Ilesanmi Adeboye is
African-American.

Seven of the seventeen speakers in the Research Workshop are female.

9. GRADUATE STUDENTS

Several graduate students attended the MSRI activity as Research Associates.
Several received financial support through the NSF-funded GEAR Research Net-
work.
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Jean-Philippe Burelle: According to his thesis adviser, Bill Goldman: “Jean-
Philippe’s experience at MSRI was valuable. He attended every workshop and many
weekly seminars. He gained exposure to many new ideas and met many of the lead-
ing researchers in the subject. Although he already knew many of the members, he
had the opportunity to get to know them better. His contacts with his officemates
Nicolas Treib and Sourav Ghosh were especially fruitful, since their research inter-
ests complemented his. He made significant progress on his research with several
collaborators, including myself, Virginie Charette, Todd Drumm, Caleb Ashley and
Sean Lawton. It was a fantastic experience for him.”

Claire Burrin: According to her thesis adviser, Alessandra lozzi: “Claire was in
the rather fortunate position of working on problems that are at the crossroad of
the two programs: she could draw inspiration for new questions from one and for
new approaches from the other. She came in contact with an enormous amount of
new mathematics through seminars and informal discussions mostly with postdocs
and fellow graduate students, but also senior researchers. In addition she continued
to meet with her advisor Alessandra lozzi. While at MSRI she completed the main
part of her thesis and found inspiration for new questions to tackle.”

Sourav Ghosh: According to his thesis advisor Francois Labourie: “Sourav Ghosh
completed the writing up of his Ph.D. while being in MSRI for the first three months
of the semester. He will next year be a postdoc in Heidelberg staring fall 2015 and his
stay in MSRI also helped him connect with potential future post-doctoral advisors.
Sourav participated actively (giving two talks) in the Lorentzian geometry seminar.
He discussed mathematics with many young post-docs and senior researchers as
well. This was a great experience for him, giving him the opportunity for the first
time to give talks to a specialized and attentive audience.

Robert Maschal: According to his thesis adviser, Richard Wentworth: “Robert
benefited mostly from meeting other graduate students and postdocs with similar
interests but different expertise. This allowed him to expand his knowledge of the
field and situate the context of his own research. With the other he also was exposed
to the frontiers of research through the seminars and workshops. Finally, the oppor-
tunity also gave us the chance to continue our weekly meetings and make progress
on Robert’s thesis problem.”

David Renardy: According to his thesis adviser Dick Canary, “David Renardy was
a Program Associate for the first two months of the program. He made significant
progress on his thesis project on deformation spaces of Kleinian groups while at
MSRI. He also benefitted tremendously from the exposure to the wider research
circle of Higher Teichmiiller Theory.”
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Nicolas Treib: According to his thesis adviser, Anna Wienhard: “Nicolas Treib
benefitted a lot from the program and the environment at MSRI. He was espe-
cially involved in discussions with the program associates Jean-Philippe Burelle and
Sourav Ghosh. He also took advantage to discuss with Fanny Kassel and Jeff Dan-
ciger and participated in the Lorentzian geometry seminar. He also benefitted from
the exposure to a variety of topics in the companion program.”

Tengren Zhang: According to his thesis advisor Dick Canary: “Tengren Zhang
completed his Ph.D. while at MSRI this semester and will begin a position as a
Tausky-Todd Instructor at CalTech in Fall 2015. Tengren took full advantages of
the many opportunities offered by MSRI. He initiated projects with Qiongling Li and
with Gye-Seon Lee and also talked regularly with senior experts in the field, including
Francois Labourie and Francis Bonahon. He spoke at the research conference in April
and in the seminar on Geometry of Group Representations.”

10. SocIiAL LiFE

A lively social interaction integrated the young postdocs into the community, and
broke the glass between young and senior researchers. The semester was indeed
lively. This of course happened in the lunch room and frequently at the Jupiter, but
it went beyond that. Each of the three US organizers threw large and well attended
social events. These parties helped create a sense of community. Postdocs and senior
members hiked at Tilden Park, Mount Tamalpais, Mount Diablo and Point Reyes.
Even a few birthday parties (including those of toddlers) were celebrated.

11. NUGGETS

Here is an anecdote that celebrates the professionalism (and nerdiness) of our
members. Francis Bonahon, most notably known (outside his mathematics) for his
fierce southwestern French accent, was fearing a voice extinction during his talk. He
prepared his talk using a synthetic voice on his computer and that was a lot of work.
He finally went through his beautiful lecture without trouble, but could not resist
showing off his geeky preparation. He launched the program, that started using the
voice of a news anchor: “this is the first and last time that you will hear me speak
with an American accent.”

Three of our participants worked with Brady Haran to create videos which were
posted to his Numberphile channel on YouTube. Caleb Ashley’s video was entitled
Ditching the fifth aziom with a sequel entitled Fifth axiom (extra footage). Fran-
cis Bonahon’s video was entitled Funny fractions and Ford circles. Dick Canary’s
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video was entitled Playing sports in hyperbolic space, followed up by More hyper-
bolic sports, and Hyperbolic sports (extra footage). All together these videos have
received over 700,000 views on YouTube.

12. RELATION WITH THE GEAR NETWORK

The mathematical activities were enhanced by the NSF-funded program Research
Networks in the Mathematical Sciences. The GFEometric structures And Represen-
tation Network enabled many more mathematicians to participate in the MSRI
activity. In addition to funding graduate students, several mathematicians could
participate in the program who were ineligible for support from MSRI. In partic-
ular more international participants could attend the workshops than usual, and
short-term visitors (that is, visitors staying less than a month) could meet their
collaborators who were long-term visitors to MSRI.

Several of these visitors spoke in the seminars, and all contributed to the intel-
lectual and social community. The list includes such mathematicians as Jgrgen El-
legaard Andersen, Sam Ballas, Steven Bradlow, Todd Drumm, Francois Guéritaud,
Jeremy Kahn, Matthew Stover, Maxime Wolff and Scott Wolpert.
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Ashley, Caleb

Name: Caleb Ashley

Year of Ph.D: 2013

Institution of Ph.D.: Howard University

Dissertation title: Towards A Discreteness Algorithm For Non-
Elementary Rank 3 Subgroups Of PSL (2;R)

Ph.D. advisor: Todd A. Drumm

Institution prior to obtaining the MSRI PD fellowship: Howard
Position at that institution: Math Instructor

Institution (or company) where you are going after the MSRI PD
fellowship: Howard University

Position: Faculty

Postdoctoral fellow’s comments:

None




Baba, Shinpei

Name: Shinpei Baba

Year of Ph.D: 2009

Institution of Ph.D.: University of California, Davis

Dissertation title: Decomposition theorems for complex projective
structures

Ph.D. advisor: Michael Kapovich

Mentor while at MSRI: David Dumas

Institution prior to obtaining the MSRI PD fellowship: Universitat
Heidelberg

Position at that institution: Postdoctoral Researcher

Mentor (if applicable): Anna Wienhhard

Institution (or company) where you are going after the MSRI PD
fellowship: Universitat Heidelberg

Position: Postdoctoral Researcher

Anticipated length: 1 year and 3 months

Mentor (if applicable): Anna Wienhard

Postdoctoral fellow’s comments:

My experience at MSRI was beneficial both to complete my on-going
work and initiate new projects. It was unique experience to have so many
experts in the area and spend time together. In particular the projects that
I worked at MSRI includes the following:

1. I worked on writing a draft “degeneration of CP"1-structures by neck
pinching” and | gave a talk on it in the postdoc seminar. Discussion with
and feed back from people at MSRI were beneficial and also helped to
me formulate the proof.

2. | worked on my project with Subhojy Gupta on asymptotic
Teichmdller rays. | gave a talk on this Geometry and Analysis of Surface
group seminar at MSRI. As result of working at MSRI, | think that we
are ready to start writing a paper in order to publish.

3. I and Subhjoy Gupta completed the finial version of “Holonomy map
fibers of CPM1-structures in moduli space” being published in Journal of
Topology.




Dreyer, Guillaume

Name: Guillaume, Dreyer

Year of Ph.D: 2012

Institution of Ph.D.: University of Southern California
Dissertation title: Geometric properties of Anosov representations
Ph.D. advisor: Francis Bonahon

Mentor while at MSRI:

Institution prior to obtaining the MSRI PD fellowship: University of Norte
Dame

Position at that institution: Visiting Assitant Professor

Institution (or company) where you are going after the MSRI PD
fellowship: University of Southern California

Position: Lecturer

Postdoctoral fellow’s comments:

None




Li, Qiongling

Name: Qiongling Li

Year of Ph.D: Dec 2014

Institution of Ph.D.: Rice University

Dissertation title: Hitchin components, Riemannian metrics and
Asymptotics

Ph.D. advisor: Mike Wolf

Mentor while at MSRI: Richard Canary

Institution prior to obtaining the MSRI PD fellowship: Rice University
Position at that institution: Graduate student
Mentor (if applicable): Mike Wolf

Institution (or company) where you are going after the MSRI PD
fellowship: QGM(Aarhus)

Position: Joint Caltech-QGM postdoc position

Anticipated length: 3 years

Mentor (if applicable): Jorgen Anderson and Vladimir Markovic

Postdoctoral fellow’s comments:

I mainly worked on three projects during my time at MSRI:

(1) (working with Brain Collier) continuing asymptotics of Higgs
bundles in Hitchin components, we start to consider asymptotics of
Higgs bundles for maximal representations. Moreover, we even
generalize to consider asymptotics of quiver bundles; This work is
partially finished and still working in progress.

(2) (working with Tengren Zhang) we consider the Anosov property of
tensor products of Anosov representations. In particular, we find a
rigidity of the Anosov property. This work is finished and is in
preparation.

(3) (working with Daniele Alessandrini) we consider the relation
between Higgs bundles and AdS geometry. In particular, we recover
many results by the viewpoint of Higgs bundles, like, the AdS geometry,
the property of circle fiber, and the volume. This work is finshed and is
in preparation.

Was your experience at MSRI beneficial? Why or why not?

Yes, my experience at MSRI is very beneficial. | got the chance to talk to
many people and learn a lot. | got to know more fields other than my phd
work area. For example, the above work (2) and (3) are very different
areas from what I've done in my phd. Also, | began to think about more
problems in different subjects and | found them very interesting. This
experience in MSRI is a very helpful process between my phd and new
postdoc position.




Maloni, Sara

Name: Sara Maloni

Year of Ph.D: 2013

Institution of Ph.D.: University of Warwick, UK
Dissertation title:

Ph.D. advisor: Caroline Series

Mentor while at MSRI: Howie Masur

Institution prior to obtaining the MSRI PD fellowship: Brown University
Position at that institution: Tamarkin Assistant Professor
Mentor (if applicable): Jeff Brock

Institution (or company) where you are going after the MSRI PD
fellowship: Brown University

Anticipated length: 1 year

Mentor (if applicable): Jeff Brock

Postdoctoral fellow’s comments:

See next page




REPORT OF MY EXPERIENCE AT MSRI (SPRING
2015)

My experience as a Huneke Postdoctoral Fellow at the MSRI has
been wonderful, and very fruitful. I have been able to participate in
most of the activities, to organize a reading seminar (which I think
was of interest to a large group of other members), and above all it was
great to be sourrounded by colleagues and experts in the field which
made my stay very productive.

As a postdoc, I was assigned to a mentor, Howie Masur. Our frequent
discussions spanned mathematical and professional development topics.
I think this was a good tool to help me keep track of the improvements
over time, and to overcome some fears mathematicians often have at
an early stage of their career.

These are the activities in which I participated weekly:

(1) Lorentzian seminar;

(2) Research Seminar for the program “Dynamics on the moduli
space of geometric structures”;

(3) Analysis and Geometry Seminar;

(4) Mini-course “Geometric finiteness in higher rank symmetric
spaces” by Prof. Michael Kapovich and Prof. Bernhard Leeb;

(5) Postdoc Seminar.

[ tried not to attend too many seminars, so that I could dedicate enough
time to research and discussions with colleagues. After discussing with
my mentor, I tried to choose two or three events each week to attend,
so that I could reserve some time to think about my research projects.
Of course, many weeks I ended up attending more seminars, but, in
general, [ succeeded in my plan.

These are the seminars I gave:

(1) Connection for women, January 16: ‘Introduction to quasi-
Fuchsian groups’.

(2) Postdoc Seminar, March 2: ‘Mapping class group actions on
character varieties’.

(3) Sponsor Day, March 6: ‘Polyhedra inscribed in quadrics and
their geometries’.

(4) Research Seminar, April 9: ‘Mapping class group actions on

character varieties’.
1
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People were interested in my work, and, thanks to the discussions, I
certainly have now a much more deep understanding of my results, and
of their relationship with similar other results in the field. In addition,
when [ was preparing the talk for the Sponsor Day, Prof. Francis
Bonahon, who was also speaking, gave me lots of advices for giving a
good ‘colloquium style’ talk.

I also organised a dinner at my house with the women at MSRI and
the women grad students at Berkeley. I think it was a successful idea,
so it might be worth thinking about some event of this kind in the
future semesters as well.

These are the projects I discussed with people while I was a postdoc
at MSRI:

(1) Ezotic Delaunay triangulation, joint with Jeff Danciger (also at
MSRI) and Jean-Marc Schlenker: We develop an analog of the
classical Delaunay decomposition with hyperbolas and parabo-
las, instead of spheres. We then characterize this exotic De-
launay triangulations as the ones satisfying some optimization
results.

(2) On the character variety of the three holed projective plane, joint
with Frederic Palesi (also at MSRI): We study the (relative)
SL(2, C)- character varieties of the three-holed projective plane
and the action of the mapping class group on it. We describe
a domain of discontinuity for this action, and we consider the
relationship with the previous work of the authors and S. P.
Tan on the character variety of the four-holed sphere.

(3) The SL(2)-geometry of the space of Lagrangians, joint with
Daniele Alessandrini and Anna Wienhard (both also at MSRI):
We study Anosov represntations in Sp(4,C) and their action
on the Lagrangian space Lag(C?*). Using a nice geometrical in-
terpretation of Lag(C*) as the space of regular ideal hyperbolic
tetrahedra and their degenerations, we are able to define a nat-
ural projection of the domain of discontinuity in H? and study
their fiber.

(4) Dynamics on PSL(2, C)-character varieties of manifolds with
compressible boundary, joint with Cyril Lecuire (also at MSRI)
and Michelle Lee: We study the PSL(2, C)—character variety
of a general hyperbolizable 3-manifold M with compressible
boundary. In particular, we examine the dynamics of the action
of the outer automorphism group, and, we find an open set, on
which the action is properly discontinuous, that is strictly larger
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than the interior of the deformation space of marked hyperbolic
3—-manifolds homotopy equivalent to M.

(5) Interesting examples of primitive stable representations in higher
rank groups, joint with Fanny Kassel (also at MSRI) and Michelle
Lee: Using the recent characterization of Anosov representation
studied independently by Kapovich-Leeb—Porti and Kassel-Gueritaud—
Guichard—Wienghard, there is a natural definition of primitive
stable representations in higher rank Lie groups. Kim—-Kim
studied it in some cases. We want to have a deep understand-
ing of these representations.

The first two papers are almost finished, while the third and the
fourth need more work to be terminated. The last project needs a lot
more of work, and we want to advance it by developing a more gen-
eral theory about limits of Anosov representations. In addition to the
first project, in joint work with Danciger and Schlenker, we plan to
apply one of our earlier result to some conjectures for the universal Te-
ichmiiller space. I also interacted a lot with other members or visitors:
[an Agol, Marc Burger, Dick Canary, Bill Goldman, Steve Kerckhoff,
Maryam Mirzakhani, Maxime Wolff, and many others.

In addition to these activities I found particularly useful the envi-
ronment. For example, the schedule during the conference wasn’t too
busy, so there was lots of time to discuss with colleagues, which I think
it is very important. In addition, just to underline the general nice
atmosphere, I want to underline that we often organised hikes or gath-
ering during the weekend, with junior and senior members. I found
that quite emblematic as well.

Finally, I want to underline how efficient, friendly, and useful was all
the staff at MSRI. A big part of this succeess is certainly due to their
effort to make our semester going smoothly every day. Thanks a lot!



Mann, Kathryn

Name: Kathryn Mann

Year of Ph.D: 2014

Institution of Ph.D.: University of Chicago

Dissertation title: Components of spaces of surface group
representations

Ph.D. advisor: Benson Farb

Mentor while at MSRI: Francis Bonahon

Institution prior to obtaining the MSRI PD fellowship: UC Berkeley
Position at that institution: Postdoc
Mentor (if applicable): lan Agol

Institution (or company) where you are going after the MSRI PD
fellowship: UC Berkeley

Position: Postdoc

Anticipated length: 2 years

Mentor (if applicable): lan Agol

Postdoctoral fellow’s comments:

- | have a new collaboration with Maxime Wolff, which is solving a
conjecture of mine, and should (hopefully) become a major paper

- | have also been finishing a paper that | started before arriving at MSRI
and | spoke about this work at the postdoc seminar.

- | was asked to write a survey paper based on one of my talks, this |
have also started to work on

- | learned an immense amount of new material, thanks especially to our
program seminar and the minicourse taught by Kapovich and Leeb.

- I was made aware of new techniques (markov maps and symbolic
dynamics, work of Bowen) applicable to my research that might help
solve a question | raised in my talk, I have just began working on
learning this material.

Was your experience at MSRI beneficial? Why or why not?

Yes! Here are just a few of the many reasons:

- | met many senior researchers in my field and related fields, and
established relationships with them.

- Speaking at the workshops let me advertise my own work to others

- | gained a broad perspective on a large family of related problems and
techniques

- | started a new collaboration which has already produced results
(though not written down formally yet); I think it will be a productive,
long-term working relationship

- | have collected many questions and new problems that I plan to work
on over the next year

- The feedback and career advice from my mentor was immensely
helpful.




Pozzetti, Maria
Beatrice

Name: Maria Beatrice Pozzetti

Year of Ph.D: 2014

Institution of Ph.D.: ETH Zurich

Dissertation title: Boundary maps and maximal representations of
complex hyperbolic lattices

Ph.D. advisor: Alessandra lozzi

Mentor while at MSRI: Prof. Ursula Hamenstadt

Institution prior to obtaining the MSRI PD fellowship: ETH Zurich
Position at that institution: PhD Student
Mentor (if applicable): Prof. Alessandra lozzi

Institution (or company) where you are going after the MSRI PD
fellowship: Warwick University

Position: Postdoctoral Position

Anticipated length: 2 years

Mentor (if applicable): Prof. Karen Vogtmann

Postdoctoral fellow’s comments:

I have spent most of the time at MSRI working with Marc Burger on
maximal representations. We studied geometric properties of the
associated locally symmetric manifolds and degenerations of those. Apart
from that | profited a lot from the abundance of interesting talks of both
programs, and from the relaxed interaction with many people at the
institute. I hope that in the future some of the discussions we had here will
turn in new joint works. | also profited a lot from the mentoring program,
it gave me the opportunity to interact a lot with Prof. Hamenstadt, discuss
ideas with her and get useful feedback about many different issues related
both to research and career-planning. All in all the experience at MSRI
has been very beneficial.




Postdoc Pre/Post-MSRI Institution Group

Family Name m Pre-MSRI Institution Group Post-MSRI Institution Group Pre-MSRI Institution Name Placement Institution Name

Ashley Caleb Group Il Group IlI Howard University Howard University

Baba Shinpei Foreign Foreign Ruprecht-Karls-Universitat Heidelberg Universitat Heidelberg

Dreyer Guillaume Group | Private Industry University of Notre Dame n/a

Li Qiongling Group | Private Group | Private Rice University Caltech

Maloni Sara Group | Private Group | Private Brown University Brown University

Mann Kathryn Group | Public Group | Public University of California, Berkeley University of California, Berkeley

Pozzetti Maria Beatrice  Foreign Foreign University of Warwick University of Warwick



2014-15 Postdoctoral Fellows Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Postdocs 7 100.0%
Male 3 42.86%|  42.9% 43%
Female 4 57.14% 57.1% 57% = Male
Decline to State Gender 0 0.0% = Female
% (No
Ethnicities # Decl.)* % H Native American
Native American 0 0.00% 0.0% = Asian
Asian 2 28.57% 28.6%
Black 1 1420% | 143% | 14.3% Black
Hispanic 0 0.00% 0.0% 57.1% N
Pacific 0 0.00% 0.0%
White 4 57.14% | 57.1% 28.6% = Pacific
Decline to State Ethnicities 0 0.0%
Unavailable Information 0 0.0% White
Minorities 1 100.0% E;cr:lirc‘fetitec; e
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 3 42.9%
Foreign 4 57.1%
Unavailable information 0 0.0% 29%
# of Distinct Postdocs 7 100.0%
® Home Inst. in US

BSICItzen 1 14.3% 71% ® Home Inst. NOT in US
Perm Residents 2 28.6%
Home Inst. in US 5 71.43%
Year of Ph.D # %
2014 & Later 3 42.9%
2010-2013 3 42.9%
2005-2009 1 14.3% 2014 & Later
2000-2004 0 0.0% 20102013
1995-1999 0 0.0% 14% 70052009
on 3 oo

51995-1999
1981-1984 0 0.0% 43% 1990.199
1980 & Earlier 0 0.0% 10851985
Unavailable Info. 0 0.0% 10811584
Total # of Distinct Postdocs 7 100.0%

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

1980 & Earlier




Dynamics on Moduli Spaces of Geometric Structures
Program Summary

# of
# of Distinct Citizens & us # of # of

Role Members % Perm. Res. % Citizens | Female % Minorities’ %

Organizers 5 8.5% 4 80.0% 3 1 20.0% 0 0.0%
Research Professors 12 20.3% 7 58.3% 5 3 25.0% 0 0.0%
Postdoctoral Fellows MSRI 7 11.9% 3 42.9% 1 4 57.1% 1[ 100.0%
Postdoctoral Fellows NSF 3 5.1% 3 100.0% 3 0 0.0% 1 33.3%
Research Members 24 40.7% 10 41.7% 10 3 12.5% 1 10.0%
Program Associates 7 11.9% 2 28.6% 2 1 14.3% 0 0.0%
Postdoctoral Research Members 1 1.7% 1 100.0% 1 0 0.0% 0 0.0%
Total # of Distinct Members 59 30 50.8% 25 12 20.3% 3 12.0%

! 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

uUs

Role Group | Private | Group | Public Group Il Group lll [Group M| Group B| Group IV Foreign Total
Organizers 1 2 0 0 0 0 0 2 5
Research Professors 2 2 1 0 0 0 1 6 12
Postdoctoral Fellows MSRI 3 1 0 1 0 0 0 2 7
Postdoctoral Fellows NSF 0 1 1 0 0 0 1 0 3
Research Members 4 3 2 0 2 0 0 13 24
Program Associates 0 4 0 0 0 0 0 3 7
Postdoctoral Research Members 0 1 0 0 0 0 0 0 1
Total 10 14 4 1 2 - 2 26 59
% 16.9% 23.7% 6.8% 1.7% 3.4% 0.0% 3.4% 44.1%




2014-15 Program Members Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 59 100.0% 21%
Male 46 79.31% 78.0%
Female 12 20.69% 20.3% = Male
Decline to State Gender 1 1.7% 79% = Female
% (No - .
Ethnicities # Decl.)* % m Native American
Native American 0 0.00% 0.0% = Asian
Asian 10 18.87% 16.9%
Black 2 3.77% 3.4% 66.1% Black
Hispanic 2 3.77% 3.4% e oo
W Hispanic
Pacific 0 0.00% 0.0% ?
White 39 73.58% 66.1% 16.9% 15.3% = Pacific
Decline to State Ethnicities 9 15.3% |
Unavailable Information 0 0.0% |3.4% White
Decline to State
Minorities 3 12.0% 3.4% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 30 50.8%
Foreign 29 49.2%
Unavailable information 0 0.0%
# of Distinct Members 59 100.0% 44%
— 56% ® Home Inst. in US
US Citizen 25 42.4%
M Home Inst. NOT in US
Perm Residents 5 8.5%
Home Inst. in US 33 55.93%
Year of Ph.D # %
Program Associates (GS) 7 11.9%
2014 & Later 3 5.1% 6%
0
2010-2013 11 18.6%
2005-2009 8 13 60/0 10% " 2018 ater
=, . 0
2010-2013
2000-2004 6 10.2% . -
1995-1999 5 8.5% 19% 21% 20052009
I 2000-2004
1990-1994 4 6.8%
51995-1999
1985-1989 10 16.9% 0% 15%
1981-1984 0 0.0% 10%  11% 19901594
1985-1989
1980 & Earlier 5 8.5% 8%
1981-1984
Unavailable Info. 0 0.0%
1980 & Earli
Total # of Distinct Members 59 100.0% arter

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




Geometric and Arithmetic Aspects of

Homogeneous Dynamics
January 19, 2015 to May 29, 2015
MSRI, Berkeley, CA
USA

Organizers:

LEAD Dmitry Kleinbock (Brandeis University)

Elon Lindenstrauss (Hebrew University)

Hee Oh (Yale University)

Jean-Francois Quint (Université de Bordeaux 1)

Alireza Salehi Golsefidy (University of California, San Diego)



REPORT ON THE MSRI PROGRAM: GEOMETRIC AND
ARITHMETIC ASPECTS OF HOMOGENEOUS DYNAMICS

SPRING 2015

DMITRY KLEINBOCK, ELON LINDENSTRAUSS, HEE OH,
JEAN-FRANCOIS QUINT AND ALIREZA SALEHI GOLSEFIDY

1. INTRODUCTION

Homogeneous dynamics is the study of actions of subgroups H of locally
compact groups G on locally compact spaces X on which G (but typically not
H) acts transitively, the most interesting cases being when G is either a Lie
group or a product of algebraic groups over local fields. This includes many
classical examples of dynamical systems, such as actions on tori by integer ma-
trices,d geodesic flows on manifolds with constant negative curvature etc. This
topic is related to many branches of mathematics, in particular, number the-
ory and geometry. Among the most active directions in this field are: measure
rigidity of multidimensional diagonal groups; effectivization; sparse equidis-
tribution and sieving; random walks, stationary measures and stiff actions;
ergodic theory of thin groups and dynamics on infinite volume quotients.

The semester-long research program in Geometric and Arithmetic Aspects
of Homogeneous Dynamics (GAAHD) was held at MSRI during the spring of
2015 (January 19 — May 31). The semester was proposed and organized by
Dmitry Kleinbock (Brandeis University), Elon Lindenstrauss (Hebrew Univer-
sity), Hee Oh (Yale University), Jean-Francis Quint (Université Paris-Nord)
and Alireza Salehi Golsefidy (University of California at San Diego). The pro-
gram focused on several topics in dynamics on homogeneous spaces, including
very rich interactions between homogeneous dynamics and other areas, in par-
ticular several branches of number theory, combinatorics, geometry, moduli
spaces etc.

In the sections below we report on the MSRI postdoctoral fellows and pro-
gram associates, the workshops and conferences held, other activities organized
during the semester, and our interactions with the companion program on Dy-

namics on Moduli Spaces of Geometric Structures (DMSGS).
1
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2. RESEARCH DEVELOPMENTS

The semester occurred at an exciting time for the field. For lack of space the
description below is to be seen more as a sample of some of the developments
than an exhaustive survey.

One particular area where there has been much progress recently is the
study of thin groups, which e.g. can be defined as discrete subgroups A of a
Lie group (or some other locally compact group) of infinite covolume. Such
groups may occur in (at least) two different roles that are dual to each other:
one can consider actions of a single A on a homogeneous quotient G/T", or one
can consider the action of some group, perhaps a closed connected subgroup
H < G on the infinite volume quotient space G/A.

Prior advances in the first direction were given by an important series of
papers by Benoist and Quint and is closely connected to the work of Eskin and
Mirzakhani on classification of invariant measures and invariant sets on moduli
spaces of abelian and quadratic differentials (results that were mentioned in
the citation to Mirzakhani’s Fields medal). Because the dynamics on these
moduli spaces form a bridge between homogeneous dynamics and the topic
of the companion program on moduli spaces of geometric structures, these
advances were part of the reasons these two programs meshed so well together.

Regarding the second direction: here again there were some pertinent recent
advances, both using purely dynamical methods (e.g. Mohammadi and Oh’s
ergodicity theorem) and using the powerful tools of arithmetic combinatorics
that relates these dynamical questions to spectral questions, in particular to
important papers by Bourgain, Gamburd, Sarnak and others.

These directions are related — for instance, the quantitative stiffness result
of Bourgain-Furman-Lindenstrauss-Mozes can be thought of as in either one.

During the semester (as well as immediately preceding it) there was much
activity (and further advances) in these directions: several researchers (Weiss,
Shi, Eskin-Lindenstrauss, ... ) independently worked on extending the Benoist-
Quint results, for instance to groups A whose Zariski closure is not semisimple;
Mirzakhani and Wright gave several lectures explaining the rather remark-
able consequences of the Eskin-Mirzakhani classification results. Incidentally,
the scope of these ideas is not limited to homogeneous dynamics and the
“homogeneous-flavored” dynamics of moduli spaces: in the May workshop,
Rodrigues Hertz presented work with Brown showing how these ideas can be
applied even for fairly arbitrary collections of diffeomorphisms.

In the other direction we mention the results of Oh and Winter giving a new
uniform resonance free strip for congruence towers of quotients by thin groups,
and the work of Mohammadi-Oh-McMullen on orbit closures of one-parameter
unipotent flows on certain geometrically finite infinite volume quotients of
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SL(2,C). In closely connected vein, Salehi Golsefidy presented new results on
expander graphs on quotients of perfect groups modulo powers of primes.

Other areas where there has been exciting progress includes the area of Dio-
phantine approximation. In particular new emphasis in recent months has
been on on the subject of intrinsic Diophantine approximations: approximat-
ing points on subvarieties by rational points on the same subvariety — includ-
ing recent works of Gorodnik-Gosh-Nevo and Kleinbock-Merrill. The program
gave a wonderful opportunity to compare different approaches to the study
of singular vectors and matrices, where the geometry of numbers approach of
Cheung developed further with other collaborators could be contrasted with
the approach of Kadyrov-Kleinbock-Lindenstrauss-Margulis based on estimat-
ing certain integrals and using systems of inequalities. Quantitative density
and equidistribution results have also been an important theme, and in par-
ticular a fairly general quantitative density theorem for unipotent orbits on
arithmetic quotients was announced by Lindenstrauss-Margulis-Mohammadi-
Shah for the first time in the May conference.

Motivated by the connections to homogenous dynamics, during the program
there has been advances in the study of quantum ergodicity, particularly on
graphs.

3. WORKSHOPS

The GAAHD program included three major workshops. The first was a
“Connections for Women Workshop” run by Elon Lindenstrauss and Hee Oh
(January 29-30, 2015 ). This workshop was immediately followed by an “In-
troductory Workshop” (February 2-6) organized by Manfred Einsiedler, Jean-
Francois Quint and Barbara Schapira. The program culminated on May 11-15
with the final workshop “Advances in homogeneous dynamics”, which focused
on more recent advances in the field and was organized by Dmitry Kleinbock,
Hee Oh, Alireza Salehi Golsefidy and Ralf Spatzier.

3.1. Connections for Women workshop. The two-day event aimed to con-
nect female graduate students and beginning researchers with established fe-
male researchers who work in the broad area of homogeneous dynamics and
can serve as professional contacts and potential role-models. The workshop
consisted of several mini-courses by established female mathematicians:

e Svetlana Katok (Penn State University)
e Tamar Ziegler (Hebrew University),

e Ursula Hamenstadt (Bonn University)

e Barbara Schapira (Universit de Picardie).
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These lectures were interspersed with networking and social events over the
course of the two days such as a panel discussion and a workshop dinner. Par-
ticipants were encouraged to stay for the Introductory Workshop the following
week. The mini-courses were intended for graduate students, postdocs, and
researchers in areas related to the program. This workshop was open to all
mathematicians.

3.2. Introductory workshop. This five-day workshop consisted of several
introductory lectures on the recent trends in the field, given by experts. The
lecture series were presented by:

e Yves Benoist (Université de Paris XI): 2 talks

e Jens Marklof (University of Bristol): 3 talks and one informal talk
afterwards

e Amir Mohammadi (University of Texas): 2 talks

e Dave Morris (University of Lethbridge): 3 talks

e Hee Oh (Yale University): 2 talks

e Akshay Venkatesh (Stanford University): 2 talks

In addition, there were several one-hour talks describing main themes in
homogeneous dynamics not covered by the lectures: Francesco Cellarosi (Uni-
versity of Illinois at Urbana-Champaign), Manfred Einsiedler (ETH), Elena
Fuchs (University of Illinois at Urbana-Champaign), Anish Ghosh (TIFR),
Dmitry Kleinbock (Brandeis University), Han Li (University of Texas), Seon-
hee Lim (Seoul National University), Uri Shapira (Technion).

3.3. Final workshop. The “Advances in Homogeneous Dynamics” workshop
was the final event of the MSRI semester on Geometric and Arithmetic Aspects
of Homogeneous Dynamics. The five-day conference aimed to summarize re-
cent progress and bring together established researchers who work in the broad
area of homogeneous dynamics as well as graduate students and recent PhDs.
There were 26 lectures, out of which 6 were short talks by younger mathemati-
cians. The workshop was open to all mathematicians and was well attended,
not just by program members but also by people from the companion program.
The main speakers were:

e Nalini Anantharaman (Universit de Strasbourg)

e Emmanuel Breuillard (Universit de Paris XI)

e Marc Burger (Eidgenssische TH Zrich-Hnggerberg)
e Alex Eskin (University of Chicago)

e Hillel Furstenberg (Hebrew University)

o Alexander Gorodnik (University of Bristol)

e Franois Ledrappier (University of Notre Dame)

e Elon Lindenstrauss (Hebrew University)

e Gregory Margulis (Yale University)
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e Maryam Mirzakhani (Stanford University)

e Amir Mohammadi (University of Texas)

e Hee Oh (Yale University)

e Jean-Franois Quint (Universit de Bordeaux I)

e Federico Rodriguez Hertz (Pennsylvania State University)
e Alireza Salehi Golsefidy (University of California, San Diego)
e Uri Shapira (Technion—Israel Institute of Technology)

e Andreas Strombergsson (Uppsala University)

e Corinna Ulcigrai (University of Bristol)

e Peter Varju (University of Cambridge)

e Zhiren Wang (Pennsylvania State University)

Short talks were given by Ilya Gekhtman, Shirali Kadyrov, Han Li, Michael
Magee, Nicolas de Saxce and Lei Yang.

4. ORGANIZATIONAL STRUCTURE

In addition to the three workshops, certain arrangements were made to help
structure the time of the members in residence. Many of these were designed
with the MSRI Postdoctoral fellows and other younger mathematicians in
mind.

4.1. Lectures and seminars. These included a weekly research seminar
(Tuesdays in the morning), a more advanced “Open-ended seminar” (Tues-
day afternoons) and a weekly postdoc seminar (Friday at lunch time). The
research seminars, organized by Seonhee Lim and Uri Shapira, gave an op-
portunity for the more established members to present their current research.
The postdoc seminar was run and organized by two post-docs, one from each
program: Kathryn Mann (DMSGS) and Nicolas de Saxce (GAAHD). It fea-
tured short lectures by post-docs from both programs and was followed by a
pizza lunch.

In addition to regularly scheduled seminars there were many informal study
groups and working seminars, where people discussed new papers and shared
ideas for further collaboration. Just to name a few, there was a study group
reading recent papers by Schmidt and Summerer (Jayadev Athreya, Yitwah
Cheung, Anish Ghosh, Dmitry Kleinbock) and an informal talk by Anton
Lukyanenko and Joseph Vandehey (participants of the final workshop) about
continued fractions on the Heisenberg group.

Another interesting and useful event happened in February: a series of 5-
minute talks where everyone could introduce his/her research using just two
slides. This was organized by MSRI and many people from both programs
participated.
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Evans Lectures, although designed primarily for the UCB mathematical
community, also proved to be valuable resource for our program. Two talks
by Elon Lindenstrauss and by Hee Oh were an excellent introduction to the
area and were attended by many MSRI members, including graduate students
and postdocs. The same goes for the two talks, by William Goldman and
Maryam Mirzakhani, which were held within the framework of the companion
program.

4.2. Diversity. In the selection of members and scholars, as well as in the
selection of speakers to the workshops, special attention was paid to try to
ensure diversity of participants. This involved some non-trivial tradeoffs: for
instance, the “Connections for Women” workshop featured prominent female
mathematicians who gave inspiring talks to an audience consisting of both
female and male mathematicians, but travel constraints made it harder for us
to get the same senior mathematicians to participate in the program later.
MSRI assistance, in particular MSRI’s energetic family services coordinator,
was helpful to participants with children, and in particular to many of the
long-term female participants.

We were less successful with regards to the participation of under-represented
minorities; perhaps efforts geared towards earlier stages in career development
(e.g. at the graduate student level) have a better chance to be effective.

5. INTERACTIONS WITH THE OTHER PROGRAM

As should be clear from our descriptions above, one of the factors that we
believe led to the success of the GAAHD program this past fall was the overlap
with the parallel DMSGS program at MSRI. The common denominator of both
programs is the role of dynamics in understanding various phenomena. Thus,
while the objects of study in the two groups are different, there is much overlap
in techniques and there is a common language, which includes such notions as
group actions, symmetric spaces, discrete subgroups of Lie groups etc.

The introductory events for the companion program were well attended by
the members of the GAAHD program. The DMSGS program held their semi-
nars on Monday and Thursday; those were also well attended by our program
members, and many of them (including Herbert Abels, Ilya Gekhtman, Gre-
gory Soifer, Alex Wright and others) gave talks there. A mini-course taught
by Misha Kapovich and Bernhard Leeb (both from the DMSGS program) was
particularly popular among GAAHD members. Similarly, the GAAHD semi-
nars were open to and well attended by mathematicians from the companion
program. One of the members, Yves Benoist, was in fact funded by both
programs, and gave two series of talks, one at each introductory workshop.
For more examples of interactions between the two programs — Alireza Salehi
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Golsefidy (GAAHD) gave talks at both final workshops, and Marc Burger
(DMSGS) was an invited spaaker for the GAAHD workshop.

6. POSTDOCTORAL FELLOWS

There were seven official MSRI postdoctoral fellows in the GAAHD program.
Here they are in alphabetical order, together with a brief description of their
activities, mentors at MSRI and academic affiliation.

e Nicolas de Saxce graduated from Université Paris-Sud in 2012. His
PhD advisor was Emmanuel Breuillard. He held a postdoctoral fel-
lowship at the Hebrew University in Jerusalem before joining the pro-
gram. At MSRI he was mentored by Yves Benoist. During the semester
Nicolas managed to achieve a long term goal of his — understanding
dense subgroups of simple Lie groups with positive Hausdorph dimen-
sion. Saxce has made significant progress on this problem before the
special program, but the final step was done during the program in
collaboration with his mentor. He also started new collaborations, in
particularly with Etienne Le Masson. He also was an organizer of the
postdoc seminar, and quite a successful one. He gave several talks at
the seminars during the semester, and also a short talk at the final
workshop.

e [lya Gekhtman graduated from the University of Chicago and is cur-
rently an NSF postdoctoral fellow at Yale University. He was mentored
by Jean-Francois Quint. He gave two talks at the seminars during the
semester and a short talk at the final workshop. In addition to contin-
uing his existing projects, he started a new collaboration with Seonhee
Lim.

e Etienne Le Masson graduated from Université Paris-Sud in 2013 under
the direction of Nalini Anantharaman. He held a postdoctoral fellow-
ship at the Hebrew University in Jerusalem before joining the program.
His mentor at MSRI was Elon Lindenstrauss. During the semester
Etienne completetd a project with S. Brooks and Lindenstrauss, and
started a new collaboration with Nicholas de Saxce. He also interacted
often with Anantharaman.

e Han Li defended his PhD at Yale University in 2014 under the direction
of Gregory Margulis. He was a postdoc at the University of Texas at
Austin before coming to MSRI, and next year will move to Wesleyan
University to become an Assistant Professor there. At MSRI he was
mentored by Shahar Mozes. During the program he continued his joint
work with Margulis and started a project with Dave Morris. Han gave
a lecture at the introductory workshop, a talk at the postdoc seminar,
and a short talk at the final workshop.
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e Ronggang Shi was a student of Manfred Einsiedler at the the Ohio
State University, graduating in 2009. He held positions at Xiamen
University (China) and Tel Aviv University before coming to MSRI.
His mentor at MSRI was Nimish Shah. Ronggang was able to finish a
paper, joint with Dmitry Kleinbock and Barak Weiss, and start several
new projects. He will return to Xiamen University next fall.

e Lei Yang was a student of Nimish Shah at the the Ohio State University.
He graduated in 2014 and was a postdoctoral fellow at Yale University
before coming to MSRI. He will be a postdoc at the Hebrew University
next year — a position that was arranged at the semester. Lei gave a
talk at the postdoc seminar, and a short talk at the final workshop.
During the semester he was able to finish and submit three papers,
and work on a new project with Nimish Shah. He was also discussing
possible new projects with Yitwah Cheung and with Dmitry Kleinbock.

e Alexander Wright graduated from the University of Chicago in 2014
under the direction of Alex Eskin. He is currently a Clay Research
Fellow and a postdoctoral fellow at Stanford University. His mentor
at MSRI was Maryam Mirzakhani who is also his mentor at Stanford.
Alex functioned as a senior (and highly visible) participant in the pro-
gram, and interacted with the participants of both progrmas. In par-
ticular Alex gave a series of three talks at the introductory workshop
of the companion program, several seminar talks, and a short presenta-
tion for academic sponsors of MSRI. He collaborated with Alex Eskin,
Simion Filip and Maryam Mirzakhani, and wrote a paper with Erwan
Lanneau and Duc-Manh Nguyen.

7. PROGRAM ASSOCIATES

We were happy to use the opportunity, offered to us by MSRI, to invited
a selected group of graduate students to stay at MSRI and work with their
advisors. Here is the list of associates supported by our program, with their
advisers and duration of stay indicated:

e Caroline Arvis (Yves Benoist, 1 month)

e Carl Davis Buenger (Nimish Shah, 3 months)
e Tom Gilat (Elon Lindenstrauss, 1 month)

e Lien-Yung Kao (Frangis Ledrappier, 3 months)
o Asaf Katz (Elon Lindenstrauss, 2 months)

e Ilya Khayutin (Elon Lindenstrauss, 3 months)
e Tue Ly (Dmitry Kleinbock, 2 months)

e Sebastien Miquel (Yves Benoist, 1 month)

e Wenyu Pan (Hee Oh, 1 month)
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e Dale Winter (Hee Oh, 1 month)
e Grace Work (Jayadev Athreya, 4 months)
e Cheng Zheng (Nimish Shah, 3 months)

The program associates were an integral part of our program and signifi-
cantly contributed to its success, in particular through stimulating talks given
at the postdoc seminar on their work that led to interaction between them-
selves and between them and other more established researchers.

8. THANKS!

The program organizers are grateful to NSF and Simons Foundation for
their generous support, and to MSRI staff for creating a productive atmosphere
and being extremely helpful in all the organizational matters, as well as in all
aspects of the daily life of the program members. We all hope to be back to
MSRI soon!



GEOMETRIC AND ARITHMETIC ASPECTS OF HOMOGENEOUS DYNAMICS

de Saxce, Nicolas

Name: Nicolas de Saxce

Year of Ph.D: 2012

Institution of Ph.D.: Université Paris-Sud (11)
Dissertation title: Borelian subgroups of Lie groups
Ph.D. advisor: Emmanuel Breuillard

Mentor while at MSRI: Yves Benoist

Institution prior to obtaining the MSRI PD fellowship: Hebrew University
in Jerusalem

Position at that institution: Postdoc

Mentor (if applicable): Elon Lindenstrauss

Institution (or company) where you are going after the MSRI PD
fellowship: CNRS - Université Paris-Nord (13)

Position: Chargé de recherches

Anticipated length: permanent position

Postdoctoral fellow’s comments:

Work while in MSRI:

- Convolution in perfect groups, with Yves Benoist (notes).
The purpose of this work is to show that in a connected perfect Lie group,
any compactly supported continuous function has a convolution power
that is k-times differentiable, for k an arbitrary integer. This is in sharp
contrast with the abelian case, where there exist compactly supported
continuous functions such that all of their convolution powers are nowhere
differentiable. As an application, we show that if A is a borelian subset of
a connected perfect Lie group with sufficiently large Hausdorff
dimension, then some product set of A contains a non-empty open set.

- Quantum ergodicity in compact simple Lie groups, with Etienne Le
Masson (draft).
| was introduced to the study of eigenfunctions of the Laplacian by
Etienne Le Masson, and we plan to generalize his work with Elon
Lindenstrauss and Shimon Brooks "Quantum Ergodicity and Averaging
Operators on the Sphere” (arXiv:1505.03887v1) to the setting of arbitrary
homogeneous spaces of compact semi-simple Lie groups. We have a
sketch of proof when the homogeneous space is the compact semi-simple
Lie group itself.

My experience at MSRI was beneficial, it allowed me to learn about the
quantum ergodicity statements and the unique quantum ergodicity
conjectures.

Organizing the postdoc seminar was also a great experience, this allowed
me to meet the other postdocs from both programs and to discuss math
with them.




Le Masson, Etienne

Name: Etienne Le Masson

Year of Ph.D: 2013

Institution of Ph.D.: Université Paris-Sud (Orsay)

Dissertation title: Ergodicity and eigenfunctions of the Laplacian on
large regular graphs

Ph.D. advisor: Nalini Anantharaman

Mentor while at MSRI: Elon Lindenstrauss

Institution prior to obtaining the MSRI PD fellowship: The Hebrew
University of Jerusalem

Position at that institution: Postdoctoral fellow

Mentor (if applicable): Elon Lindenstrauss

Institution (or company) where you are going after the MSRI PD
fellowship: University of Bristol

Position: Postdoctoral research assistant

Anticipated length: 1,5 years

Mentor (if applicable): Jens Marklof

Postdoctoral fellow’s comments:

| finished working on a paper in collaboration with Elon Lindenstrauss

that was submitted during my stay at the MSRI. | learned more about
homogeneous dynamics thanks in particular to the introductory

workshop and have now a better understanding of the domain in general.
Although the short time spent here made it difficult to start and finish a
project, | had the opportunity to meet new people and start new projects

that will hopefully lead to publications in the future. My experience at
MSRI was thus very beneficial.




Li, Han

Name: Han Li

Year of Ph.D: 2008-2014

Institution of Ph.D.: Yale University

Dissertation title: Some effective results in homogeneous dynamics and
number theory

Ph.D. advisor: Professor Gregory A. Margulis

Mentor while at MSRI: Professor Shahar Mozes

Institution prior to obtaining the MSRI PD fellowship: University of
Texas at Austin

Position at that institution: Bing Instructor (Postdoc)

Mentor (if applicable): Professor Amir Mohammadi

Institution (or company) where you are going after the MSRI PD
fellowship: Wesleyan University

Position: Assistant Professor of Mathematics

Anticipated length: tenure-track

Mentor (if applicable): N.A.

Postdoctoral fellow’s comments:

With Dave Witte Morris | have been working on a project about the
small generators of arithmetic groups. MSRI had also kindly funded me
traveling to Yale University so that | was able to continue my work with
Gregory A. Margulis on reduction theory of integral quadratic forms. |
have also learned some geometric ideas from my academic mentor,
Shahar Mozes, who | met regularly throughout the semester and who
have been very responsible and supportive. These experiences have
helped me better present my work in the introductory workshop, the
advanced workshop, and the postdoc seminar of our program. | want to
take this opportunity to express my sincere gratitude to the support from
MSRI.




Shi, Ronggang

Name: Ronggang Shi

Year of Ph.D: 2009

Institution of Ph.D.: the Ohio State University

Dissertation title:

EQUIDISTRIBUTION OF EXPANDING MEASURES WITH
LOCAL MAXIMAL DIMENSION AND DIOPHANTINE
APPROXIMATION

Ph.D. advisor: Manfred Einsiedler

Mentor while at MSRI: Nimish Shah

Institution prior to obtaining the MSRI PD fellowship: Tel Aviv University
Position at that institution: Postdoc
Mentor (if applicable): Barak Weiss

Institution (or company) where you are going after the MSRI PD
fellowship: Xiamen University

Position: Assistant Professor

Anticipated length: tenure-track

Mentor (if applicable): N/A

Postdoctoral fellow’s comments:

My experience at MSRI is very beneficial.

| almost completed a paper joint with Barak Weiss and Dimitry Kleinbock:

Pointwise equidsitribution with an error rate and with respect to unbounded
functions. Talking with experts here help me understand many things which
otherwise may take me longer time.




Wright, Alexander
Clay postdoc

Name: Alexander Wright

Year of Ph.D: 2014

Institution of Ph.D.: University of Chicago

Dissertation title: Affine invariant submanifolds in the moduli space of
Abelian differentials

Ph.D. advisor: Alex Eskin

Mentor while at MSRI: Maryam Mirzakhani

Institution prior to obtaining the MSRI PD fellowship: Stanford University,
and Clay Math Institute

Position at that institution: Clay Research Fellow

Mentor (if applicable): Maryam Mirzakhani

Institution (or company) where you are going after the MSRI PD
fellowship: Stanford University, and Clay Math Institute

Position: Clay Research Fellow

Anticipated length: (if it is a tenure track position just write tenure-track): 3-
5 years

Mentor (if applicable): Maryam Mirzakhani

Please give a brief description of your work while you were at MSRI as
well as any publications made.

I collaborated with Alex Eskin (present at MSRI) and Simion Filip on a
project about finiteness of Teichmuller curves and the algebraic hull of the
Kontsevich-Zorich cocycle.

I collaborated with Maryam Mirzakhani (my MSRI mentor) on a project
"The boundary of an affine invariant submanifold".

I wrote a paper "Finiteness of Teichmuller curves in non-arithmetic rank 1
orbit closures” with Erwan Lanneau and Duc-Manh Nguyen, who both
visited MSRI.

Was your experience at MSRI beneficial? Why or why not?

Yes, it was beneficial to get to talk to so many good mathematicians.




Yang, Lei

Name: Lei Yang

Year of Ph.D: 2014

Institution of Ph.D.: The Ohio State University

Dissertation title: HAUSDORFF DIMENSION OF DIVERGENT
GEODESICS ON PRODUCT OF HYPERBOLIC SPACES
Ph.D. advisor: Nimish Shah

Mentor while at MSRI: Dmitry Kleinbock

Institution prior to obtaining the MSRI PD fellowship: Yale University
Position at that institution: Postdoctoral associate
Mentor (if applicable): Gregory Margulis

Institution (or company) where you are going after the MSRI PD
fellowship: Hebrew University

Position: Postdoctoral Fellow

Anticipated length: 1 year

Mentor (if applicable): Elon Lindentrauss

Postdoctoral fellow’s comments:

I continue working with Nimish Shah on the equidistribution problem on
expanding curves on homogeneous spaces and its applications to number
theory. I also work with Ralf Spatzier on the problem of classification of
higher rank expanding maps on compact manifolds. | am also talking to
Yitwah Cheung and with Dmitry Kleinbock separately, about computing
Hausdorff dimensions of points on homogeneous spaces, whose trajectories
under particular diagonal flows satisfy particular conditions. | think my
experience at MSRI is very beneficial, because during this semester, | have
opportunities to talk to and work with many great mathematicians in my
field. Moreover, at MSRI, | learned a lot from many talks by people
working on different branches and problems in homogeneous dynamics and
dynamics of moduli spaces. Most topics of these talks are new to me, so
my knowledge was greatly broadened during this semester.




Postdoc Pre/Post-MSRI Institution Group

[Family Name __|First Name __[Pre-MSRI Institution Group __|Post-MSRI Institution Group __[Pre-MSRI InstitutionName ____________|Placement Institution Name _|
de Saxce Nicolas Foreign Foreign Universite de Paris XIIl (Paris-Nord) Universite de Paris XIII (Paris-Nord)

Le Masson Etienne Foreign Foreign Hebrew University University of Bristol

Li Han Group | Public Group Il University of Texas at Austin Wesleyan University

Shi Ronggang Foreign Foreign Tel Aviv University

Xiamen University
Hebrew University

Yang Lei Foreign Foreign Hebrew University



2014-15 Postdoctoral Fellows Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Postdocs 5 100.0%
Male 5 100.00% 100.0%
Female 0 0.00% 0.0% = Male
Decline to State Gender 0 0.0% = Female
100%
% (No
Ethnicities # Decl.)* % H Native American
Native American 0 0.00% 0.0% = Asian
Asian 3 60.00% 60.0%
Black 0 0.00% 0.0% Black
Hispanic 0 0.00% 0.0% 60.0%
Pacific 0 0.00% | 0.0% 40.0% = Hspane
White 2 40.00% 40.0% ' m Pacific
Decline to State Ethnicities 0 0.0%
Unavailable Information 0 0.0% White
Decline to State
Minorities 0 0.0% Ethnicities
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 1 20.0%
Foreign 4 80.0%
Unavailable information 0 0.0% 20%
# of Distinct Postdocs 5 100.0%
® Home Inst. in US
us Citizerr 1 20.0% 80% M Home Inst. NOT in US
Perm Residents 0 0.0%
Home Inst. in US 1 20.00%
Year of Ph.D # %
2014 & Later 2 40.0%
2010-2013 2 40.0%
2005-2009 1 20.0% 2014 & Later
2000-2004 0 0.0% u2010.2013
1995-1999 0 0.0% 20% 2005-2009
1990-1994 0 0.0% 40% 20002008
1985-1989 0 0.0% =1995-1999
1981-1984 0 0.0% 40% 19901954
1980 & Earlier 0 0.0% 1985-1989
Unavailable Info. 0 0.0% 1981-1984
Total # of Distinct Postdocs 5 100.0%

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

1980 & Earlier




Geometric and Arithmetic Aspects of Homogeneous Dynamics
Program Summary

# of
# of Distinct Citizens & us # of # of

Role Members % Perm. Res. % Citizens | Female % Minorities’ %

Organizers 5 7.8% 3 60.0% 1 1 20.0% 0 0.0%
Research Professors 9 14.1% 4 44.4% 2 1 11.1% 0 0.0%
Postdoctoral Fellows MSRI 5 7.8% 1 20.0% 1 0 0.0% 0 0.0%
Postdoctoral Fellows NSF 1 1.6% 1| 100.0% 1 0 0.0% 0 0.0%
Postdoctoral Fellows Clay 1 1.6% 0 0.0% 0 0 0.0% 0 0.0%
Research Members 31 48.4% 11 35.5% 7 6 19.4% 0 0.0%
Program Associates 12 18.8% 4 33.3% 3 3 25.0% 0 0.0%
Total # of Distinct Members 64 24 37.5% 15 11 17.2% - 0.0%

I 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

uUs

Role Group | Private | Group | Public| Group Il |Group lll| Group M| Group B| Non-Group | Foreign Total
Organizers 2 1 0 0 0 0 0 2 5
Research Professors 1 2 0 0 0 0 0 6 9
Postdoctoral Fellows MSRI 0 1 0 0 0 0 0 4 5
Postdoctoral Fellows NSF 1 0 0 0 0 0 0 0 1
Postdoctoral Fellows Clay 1 0 0 0 0 0 0 0 1
Research Members 2 6 0 0 1 0 0 22 31
Program Associates 4 3 0 0 0 0 0 5 12
Total 11 13 - - 1 - - 39 64
% 17.2% 20.3% 0.0% 0.0% 1.6% 0.0% 0.0% 60.9%




2014-15 Program Members Demographic Summary

% (No
Gender # Decl.) %
# of Distinct Members 64 100.0% 18%
Male 51 82.26% 79.7%
Female 11 17.74% 17.2% = Male
Decline to State Gender 2 3.1% 82% = Female
% (No
Ethnicities # Decl.)* % H Native American
Native American 0 0.00% 0.0% = Asian
Asian 19 37.25% 29.7%
Black 0 0.00% 0.0% 50.0% Black
Hispanic 0 0.00% 0.0% ’ o
Pacific 0 000% | 0.0% = Hispanic
White 32 62.75% | 50.0% 29.7% 21.9% = Pacfic
Decline to State Ethnicities 14 21.9%
Unavailable Information 0 0.0% White
Minorities 0 0.0% E;c:i:;it; e
Unavailable
Information
Citizenships # %
US Citizen & Perm. Residents 24 37.5%
Foreign 40 62.5%
Unavailable information 0 0.0%
# of Distinct Members 64 100.0% 39%
e
Perm Residents 9 14.1%
Home Inst. in US 25 39.06%
Year of Ph.D # %
Program Associates (GS) 12 18.8%
2014 & Later 5 7.8% 9%
2010-2013 9 14.1% 2014 & Later
2005-2009 12 18.8% 49 % \ 2010.2015
2000-2004 3 7% | 100 8% 17% 20052008
1995-1999 9 14.1% =2000-2004
1990-1994 5 7.8% = 1995-1999
1985-1989 2 3.1% 17% 23% 15901958
1981-1984 3 4.7% 6% ross.1080
1980 & Earlier 4 6.3% 1981-1984
Unavailable Info. 0 0.0% 1980 & Earlier
Total # of Distinct Members 64 100.0%

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




Complementary Program 2014-15
August 11, 2014 to May 29, 2015
MSRI
Berkeley, CA
USA



Complementary Program (2014—15)
August 11, 2014 to May 29, 2015

The Complementary Program has a limited number of memberships that are open to
mathematicians whose interests are not closely related to the core programs; special
consideration is given to mathematicians who are partners of an invited member of a core
program.

MSRI had a small Complementary Program comprised of ten researchers, Valerio Capraro
(University of Southampton), Indira Chatterji (Universite d'Orleans), Hailong Dao (University of
Kansas), Christopher Douglas (University of Oxford), Eric Flapan (Pomona College), Elon
Lindenstrauss (Hebrew University of Jerusalem), Ariane Mezard (Institut de Mathématiques de
Jussieu), Grigory Mikhalkin (University of Geneva), Stephen Morgan (University of Toronto),
Frank Schreyer (Universitdt des Sarrlandes), Volkmar Welker (Universitaet Marburg) and
Gufang Zhao (Northeastern University).

Capraro Valerio
Center for Mathematics and Computer Science (CWI)
Amsterdam

Research Member of Complementary Program 2014-15
No comment from member

Chatterji Indira
Universite de Nice Sophia Antipolis
Nice

Research Member of Complementary Program 2014-15

At MSRI, Chatterji mainly collaborated with Alessandra lozzi. She produced a paper titled The
Median Class and Superrigidity of Actions on CAT(0) Cube Complexes. She commented that
she had a very productive time while at MSRI.

Dao Hailong
University of Kansas
Lawrence, KS

Research Member of Complementary Program 2014-15

Dao mainly collaborated with David Eisenbud, MSRI’s Director and Volkmar Welker. He wrote
a paper titled Shape and boundary of Cohen-Macaulay cone and started on two other papers.

Dao found “the sheer number of excellent people around, including the Complementary
program” most beneficial.

Douglas Christopher



University of Oxford
Oxford, GB

Research Member of Complementary Program 2014-15
No comment from member

Flapan Erica
Pomona College
Claremont, CA
United States

Research Member of Complementary Program 2014-15

At MSRI, Flapan mainly collaborated with Kenji Kozai. She started on two papers and
commented, “It was a great experience. | would definitely come back if | were given the
opportunity.”

Mikhalkin Grigory
Universite de Geneve
Geneva

Research Member of Complementary Program 2014-15

Mikhalkin mainly collaborated with Yakov Eliashberg (Stanford) and Michael Kapovich (UC
Davis). He started on a paper titled Rational quintics in the real plane.

Morgan Stephen
University of Toronto

Research Member of Complementary Program 2014-15

At MSRI, Morgan mainly collaborated with Valerio Toledano Laredo, Chris Dodd, Sam
Gunningham, Justin Hilburn. He started on a paper titled Quantum Hamiltonian reduction of W-
algebras and Category O. He commented, “The high concentration of fellow mathematicians
working in related areas was most useful.”

Schreyer Frank-Olaf
Universitat des Saarlandes
Saarbriicken, DE

Research Member of Complementary Program 2014-15
At MSRI, Morgan mainly collaborated with David Eisenbud, MSRI’s Director and Irena Peeva.

He wrote on a paper titled Tate resolution on Products of projective spaces and started on
another.



Welker Volkmar
Philipps-Universitat Marburg
Marburg, DE

Research Member of Complementary Program 2014-15

At MSRI, Morgan mainly collaborated with MSRI’s Director David Eisenbud, MSRI’s Deputy
Director Helene Barcelo and Hai Long Dao. Welker submitted four papers and worked on five
others. He comments, “The easy access to your colleagues during their stay facilitates
collaborations. The atmosphere created by MSRI is very inspiring.”

Zhao Gufang
Institut de Mathematiques de Jussieu
Paris, FR

Research Member of Complementary Program 2014-15
No comment from member



Complementary Program 2014-15

Program Summary

# of
# of Distinct Citizens & # of # of
Role Members % Perm. Res. % US Citizens Female % Minorities1 %
Organizers 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Research Professors 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Postdoctoral Fellows MSRI 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Postdoctoral Fellows RM 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Research Members 10 100.0% 4 40.0% 3 2 20.0% 0 0.0%
Program Associates 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Total # of Distinct Members 10 4 40.0% 3 2 20.0% - 0.0%
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.
Home Institute Grouping
us
Role Group | Private | Group | Public| Group Il Group Il Group IV Group M Group B Foreign Total
Organizers 0 0 0 0 0 0 0 0 0
Research Professors 0 0 0 0 0 0 0 0 0
Postdoctoral Fellows MSRI 0 0 0 0 0 0 0 0 0
Postdoctoral Fellows RM 0 0 0 0 0 0 0 0 0
Research Members 0 0 0 1 0 0 1 8 10
Program Associates 0 0 0 0 0 0 0 0 0
Total - - - 1 - - 1 8 10
% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 10.0% 80.0%




2014-15 Program Members Demographic Summary

% (No
* 0,
Gend(-'zr : # Decl.) %o 20%
# of Distinct Members 10 100.0%
Male 8 80.00% 80.0%
Female 2 20.00%|  20.0% = Male
Decline to State Gender 0 0.0% 80% ® Female
% (No
Ethnicities # Decl.)* % & Native American
Native American 0 0.00% 0.0%
Asian 3 30.00% | 30.0% e
Black 0 0.00% 0.0% o bk
Hispanic 0 0.00% 0.0% 70.0%
Pacific 0 0.00% 0.0% HHispanic
White 7 70.00% 70.0% 30.0% i
Decline to State Ethnicities 1 10.0%
Unavailable Information 0 0.0% White
10.0%
Minorities 0 00% Decline to State Ethnicities
Unavailable Information
Citizenships # %
US Citizen & Perm. Residents 4 40.0%
Foreign 6 60.0%
Unavailable information 0 0.0% 30%
# of Distinct Members 10 100.0% 0
® Home Inst. in US
US Citizen 3 30.0% 70%  Home Inst. NOT in US
Perm Residents 1 10.0%
Home Inst. in US 3 30.00%
Year of Ph.D # %
2011 & Later 3 30.0%
2010 0 0.0%
2005-2009 2 20.0%
2000-2004 1 10.0% 10% 30% #2011 & Later
1995-1999 1 10.0% 10% ' m2010
1990-1994 1 10.0% 2005:2009
1985-1989 1 10.0% 10% = 2000-2004
1981-1984 1 10.0% 10% o 108511999
1980 & Earlier 0 0.0% 10% 20% i::z:
Unavailable Info. 0 0.0% o
Total # of Distinct Members 10 100.0%

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

1980 & Earlier
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Organizer Report for

Connections for Women: Geometric Representation Theory

As part of the rapidly developing research area of Geometric Representation Theory, the aims of the
Connections Workshop were threefold. It focused on bringing together researchers from different topics
within geometric representation theory. It gave junior researchers a broader picture of possible
applications and of new developments, and established closer contact between junior and senior
researchers. Besides, it aimed at encouraging and increasing the active participation of women and
members of under-represented groups in the MSRI program.

Two speakers gave a series of 2 lectures each. While these were not quite mini-courses, they did allow
the speakers to address the big picture, the motivating questions in their field, give plenty of examples,
as well as theorems and even flavors of some proofs. Both of these speakers commented that preparing
their talks benefitted them greatly by having them examine what motivates their research and why.
One even formulated a new conjecture in the process of writing her talk as looking back over her work
revealed new insights.

Other speakers gave 1-hour long lectures that were more like traditional research talks on cutting-edge
developments (connected to the themes of the program and upcoming introductory workshop), giving
them a chance to highlight the achievements of women mathematicians. The speakers were at varying
levels of seniority or stages in their careers. (As well as from different countries.)

Notetakers took notes that will be available on the workshop website, along with the video recordings
of the talks.

Postdocs were asked to chair several AM/PM sessions. The goal was to increase their visibility and also
give them extra contact with the speaker they introduced. One of the session chairs later had a 2-hour
mathematical discussion with the speaker she had introduced. For most, it was their first time chairing a
session, so the lead organizer “"coached" them through it. One participant noticed this and commented
on how good an idea she thought it was. It also possibly exposed the chairs to some of the details
behind the scenes of conference organization.

We held a poster session the first afternoon, at which 7 women presented their research. Before the
group viewed the posters in the atrium, each presenter gave a 2-minute verbal summary of their poster
in the lecture hall. By giving them only 2 minutes, they had to distill out the highlights of their work.
Practicing presenting one's research in 2 minutes is a valuable skill -- for instance for upcoming job
interviews. Some participants commented that they found the verbal introductions useful as it gave
them more direction in navigating through the posters. Another goal of the summaries was to give these
young researchers more visibility in the community. Poster presenters were also invited to submit a
short abstract of their poster, to be posted on the workshop website. PDFs of the posters themselves
might also become available.
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When participants were invited to give posters, the organizer's email listed a few links
http://www.awm-math.org/workshops/posters.html

http://www.siam.org/siamnews/general/poster.htm

which have instructions and suggestions on making posters. When the lead organizer commented on
how amazing one participant's poster was, the presenter admitted she'd always found posters
confusing, but after she read the information at these links, it was so clear and helped her to construct
this excellent poster.

Since those who presented posters were too engaged in explaining their work, they did not get a chance
to view others' posters, so we also put up the posters during lunch of the second day. (For this reason, it
is important to have the poster session the first day.)

The first day there was a panel on building and sustaining momentum. The panelists first gave a short
bio of themselves. The 5 questions the panelists addressed are below.

1. What advice would you give to women beginning a career in mathematics?

2. What obstacles have you experienced in maintaining an active research program -- and what
solutions have you discovered?

3. Have you found productive collaborations -- if yes, how did these collaborations begin? Are there
problems to avoid in establishing collaborations?

4. How have you found new questions and areas of interest beyond your thesis research?

5. Can you recall a non-traditional path you took at some point, or extra resources you demanded, as an
example to others of what is possible but that they might not think of trying or asking for?

We also discussed the importance of single-authored papers and not writing all one's papers with the
same collaborator when junior. Another interesting question that came up was about writing papers
with spouses.

There were 4 panelists, but the lead organizer also asked one participant who was very experienced and
savvy to be a ““plant"” in the audience. She gave a few comments and spoke up, sometimes answering
guestions that arose, so the audience would feel more comfortable turning this into a discussion instead
of merely a Q&A session. This was extremely effective in stimulating discussion.

We had a banquet the first evening. (I am in favor of suggesting that one's nametag is one's ticket to
the dinner, so that participants will wear nametags and get to know each other and remember names
better.)


http://www.awm-math.org/workshops/posters.html
http://www.siam.org/siamnews/general/poster.htm

Connections for Women: Geometric Representation Theory, August 28 to 29, 2014, MSRI, Berkeley, CA, USA

Several participants commented to the lead organizer how useful and interesting they found the
workshop and how much they enjoyed it. More of their comments should be available from the
surveys. It is not yet known what new collaborations started from this workshop. However, one
participant emailed us:

“Thank you for organizing another Connections for Women workshop—I have decided to return
because | found these workshops so useful in the past. Last year | attended the Connections for Women
workshop connected with the MSRI program "Noncommutative Algebraic Geometry and Representation
Theory"--1 presented a poster on my research in Lie theory even though it wasn't entirely connected to
the topic of the workshop. | actually ended up meeting a collaborator there and we are currently writing
a paper on a project which combines my expertise in representation theory and her expertise in
noncommutative geometry. | presented a poster at this workshop about this research. | thought this
might help illustrate why these workshops can be so helpful to the careers of female mathematicians."
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Organizers
First Name Last Name Institution
Monica Vazirani University of California, Davis
Eva Viehmann TU Munchen

Speakers

First Name Last Name Institution
Miaofen Chen East China Normal University
Christine Huyghe Universite de Strasbourg | (Louis Pasteur)
Vera Serganova University of California, Berkeley
Julianna Tymoczko Smith College
Marie-France Vigneras Universite de Paris VII (Denis Diderot)
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Connections for Women

Geometric Representation Theory
August 28-29, 2014

Schedule
Thursday, August 28, 2014
9:15AM - 9:30AM Simons Auditorium Welcome
Combinatorics, representations and geometry of algebraic
9:30AM - 10:30AM Simons Auditorium Vera Serganova supergroups
10:30AM - 11:00AM Atrium Tea

11:00AM - 12:00PM

Simons Auditorium

Julianna Tymoczko

Springer representations and other geometric representations Part
1

12:00PM - 2:00PM Atrium Lunch
Combinatorics, representations and geometry of algebraic
2:00PM - 3:00PM Simons Auditorium Vera Serganova supergroups
3:00PM - 3:30PM Atrium Tea
3:30PM - 4:30PM Simons Auditorium Panel Discussion
4:30PM - 5:30PM Commons Poster Session
6:30PM - 8:30PM MSRI Dinner at Taste of Himalayas

Friday, August 29, 2014

9:30AM - 10:30AM

Simons Auditorium

Marie-France Vigneras

Pro-p-lwahori-Hecke algebras of p-adic groups

10:30AM - 11:00AM

Atrium

Tea

11:00AM - 12:00PM

Simons Auditorium

Julianna Tymoczko

Springer representations and other geometric representations Part
2

12:00PM - 2:00PM Atrium Lunch

Survey over localization theorems for representation theory of Lie
2:00PM - 3:00PM Simons Auditorium Christine Huyghe algebras
3:00PM - 3:30PM Atrium Tea

3:30PM - 4:30PM

Simons Auditorium

Miaofen Chen

Connected components of moduli spaces of p-divisible groups
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Participants
First Name Last Name Institution
Darlayne Addabbo University of lllinois at Urbana-Champaign
Asilata Bapat University of Chicago
David Ben-Zvi University of Texas
Ana Caraiani Princeton University
Charlotte Chan University of Michigan
Miaofen Chen East China Normal University
Emily Cliff University of Oxford
Zsuzsanna Dancso MSRI - Mathematical Sciences Research Institute
Galyna Dobrovolska Columbia University
Anne Dranovski University of Toronto
Banafsheh Farang-Hariri Universite Paris-Sud (Orsay)
Rita Fioresi Universita di Bologna
Dragos Fratila Universite de Paris VII (Denis Diderot)
Elena Gal Tel-Aviv University
Adam Gal Tel-Aviv University
lordan Ganev University of Texas
Emanuele Ghedin University of Oxford
Julien Grivaux Universite d'Aix-Marseille
Elmar Grosse-Kloenne Humboldt-Universitat
Vesselin Gueorguiev California State University
Yotam Hendel Bar-llan University
Johanna Hennig University of California
Florian Herzig University of Toronto
Christine Huyghe Universite de Strasbourg | (Louis Pasteur)
Pierre Jaliniere Universite de Paris VI (Pierre et Marie Curie)
Daniel Juteau Universite de Caen
Michael Lau Laval University
lan Le University of Chicago
Ariane Mezard L'Institut de Mathematiques de Jussieu
Akhil Mathew University of California, Berkeley
Stephen Morgan University of Toronto
Emily Norton Kansas State University
Jacinta Perez Gavilan Torres |University of Cologne
Darleen Perez-Lavin Florida Gulf Coast University
Dipendra Prasad Tata Institute of Fundamental Research
Catherine Ray Thiel Foundation
Shifra Reif University of Michigan
Kenneth Ribet University of California, Berkeley
Sean Rostami University of Wisconsin
Barbara Schalke Friedrich-Alexander-Universitat Erlangen-Nurnberg
Gus Schrader University of California, Berkeley
Vera Serganova University of California, Berkeley
Friederike Steglich Friedrich-Alexander-Universitat Erlangen-Nurnberg
Bolor Turmunkh University of lllinois at Urbana-Champaign
Julianna Tymoczko Smith College
Yakov Varshavsky Hebrew University
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Participants
First Name Last Name Institution
Monica Vazirani University of California, Davis
Marie-France Vigneras Universite de Paris VII (Denis Diderot)
Jiaowen Yang Ecole Polytechnique
Qiao Zhou University of California, Berkeley
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Officially Registered Participant Information

| Participants | | 50 |
Gender 50
Male 44.00% 22
Female 56.00% 28
Declined to state 0.00% 0
Ethnicity* 54
White 66.67% 36
Asian 18.52% 10
Hispanic 3.70% 2
Pacific Islander 0.00% 0
Black 0.00% 0
Native American 0.00% 0
Mixed 3.70% 2
Declined to state 7.41% 4

* ethnicity specifications are not exclusive
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217 responses

27 responses out ot 50 participants = 54% response rate
View all responses Publish analytics
Summary

Workshop assessment

The workshop was intellectually stimulating
15

12

{2
g A W N B
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The overall experience of the workshop was worthwhile
15

12

g h~h W DN B

The time between lectures was adequate for discussion

10
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14

13
13

msri.coord@gmail.com

0%
0%
15%
33%
52%

0%
0%
4%
48%
48%


https://docs.google.com/spreadsheet/ccc?key=0AvkL2Nf5_6SsdGtWQk5GNFlTQ2RlQldXbDg2VFFxemc#gid=form
https://docs.google.com/forms/d/1MfOMTq59PkDsYGQwpL_jJXVjtsfr9NUeVqqUOQX-XQE/edit#start=publishanalytics
https://docs.google.com/forms/d/1MfOMTq59PkDsYGQwpL_jJXVjtsfr9NUeVqqUOQX-XQE/edit
https://profiles.google.com/?hl=en&tab=oX
amoore
Typewritten Text
27 responses out of 50 participants = 54% response rate
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18 1 0 0%
15 2 0 0%
12 3 2 7%
o 4 8 30%
5 17 63%
6
3

Additional comments on the workshop organization

| was a bit disappointed because the people who were there for the semester program
didn't seem to participate in the workshop. It seemed many of the speakers were from

the other program in number theory or were not involved in the semester program, and
so the workshop was not as good for making contacts with people in the field of

geometric representation theory.

chris marshall was very on the ball-- extremely competent. thanks.

Personal assessment

| was well prepared to benefit from the lectures

18 1 0 0%
15 2 0 0%
12 3 4 15%
g 4 16 59%
5 7 26%
6
3
0

My interest in the subject matter was increased by the workshop

11
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15 1 0 0%
12 0 0%
5 19%
% 15 56%
. I 7  26%

1 2 3 4 5
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The workshop helped me meet people with similar scientific inte rests
12 1 0 0%
1 2 2 %
3 5 1%
4 9 33%
5 11 41%

e T % T - SR = S = « B =

1 2 3 4 5

Additional comments on your personal assessment

Serganova and Tymoczko's talks were excellent.

It's very important to have activities that put so many women mathematicians in a room

together, as it rarely happens w/o careful design.

Additional Activities

Did you attend the panel discussion?

Yes 14 52%
No 13 48%

If you did attend the panel discussion, di(lzlzyou find it worthwh ile?
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& 1 0 0%

5 2 1 4%

4 3 2 %

. 4 6 22%
5 5 19%

el

1

0

What other subjects should be addressed in future panel discuss ions?

There should be more senior scientists (not just one)

| think panelists should be briefed in advance about the kinds of questions that might be

asked, so that they can be more prepared to answer them. Other than that it was great!

Did you attend the dinner?

Yes 12 44%
No 15 56%

If you did attend the dinner, did it help to solidify the conta cts you made in
the workshop?

5

1 0 0%

. 2 0 0%

3 2 7%

3 4 5 19%

2 5 5 19%
1
0

Please provide any comments on the dinner

| would prefer a different restaurant/cuisine.

I
13
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It was great!

| didn't mind, but it might be good to tread carefully with respect to discrimination laws,

when specifically not inviting male participants to dinner.

Did you attend the poster session?

Yes 17 63%
No 10 37%

if you did attend the poster session, did you find it worthwhil e?
10 1 0 0%
a 2 0 0%
3 3 11%
€ 4 9 33%
4 5 5 19%
2
0

Additional comments on the poster session

| was disappointed that we didn't present our posters until the end of the day, when many
people had already gone home. The workshop was not integrated very well with the
semester program--the only people who looked at my poster were other workshop
participants and some folks from the number theory program, but no one participating in
the program for goemetric representation theory came to look at my poster. | was very
disappointed by this.

It was a great idea to have the poster presenters summarize their posters briefly at the
start of the poster session.

It was very good to have each presenter give an introduction to their poster before the

session.

Venue

14
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| found the MSRI staff helpful
24 0%
0%
0%
22%
21 78%

20

16

o O O O

12

g A W N B

The MSRI physical facilities were conducive for such a workshop
20 1 0%
0%
4%
22%
20  74%
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The MSRI computer facilities were adequate for such a workshop
20 0%
0%
4%
26%
19 70%
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The MSRI lunch arrangements were satisfactory

15



Connections for Women: Geometric Representation Theory, August 28 to 29, 2014, MSRI, Berkeley, CA, USA

15 1 0 0%

12] 2 3 11%

3 13 48%

% 4 19%

el 5 22%
3 ]
{J ]

The MSRI tea arrangements were satisfactory

15 1 0%
12] 2 0%
3 4%
% 4 14 52%
&l 5 12 44%
3 |
0 [ |

Additional comments on the venue

I miss the hot food at lunch they had in summer '12.

Wonderful place to visit! Loved it!

MSRI Wireless Network

Did you use MSRI's wireless network?

Yes 22 81%
No 5 19%

Did you experience any difficulties with the network?

16
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Yes 0 0%
No 25  93%

If you did experience difficulties with the network, please exp lain:

No responses yet for this question.

Thank you for completing this survey

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

Vera Serganova's talks were fantastic and made my entire time at MSRI worthwhile.

Number of daily responses

17
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Connections for Women Workshop: Geometric Representation Theory
August 28 - 29, 2014

Additional Survey Responses

Additional comments on your personal assessment
e Serganova and Tymoczko's talks were excellent.
e It's very important to have activities that put so many women mathematicians in a room
together, as it rarely happens w/o careful design.

Additional comments on the venue
e Wonderful place to visit! Loved it!
e | miss the hot food at lunch they had in summer '12.

We welcome any additional comments or suggestions you may have to improve the overall
experience for future participants.
e Vera Serganova's talks were fantastic and made my entire time at MSRI worthwhile.

What other subjects should be addressed in future panel discussions?
e | think panelists should be briefed in advance about the kinds of questions that might be asked,
so that they can be more prepared to answer them. Other than that it was great!
e There should be more senior scientists (not just one)

Please provide any comments on the dinner
e | didn't mind, but it might be good to tread carefully with respect to discrimination laws, when
specifically not inviting male participants to dinner.
e | would prefer a different restaurant/cuisine.
e |t was great!

Additional comments on the workshop organization

e chris marshall was very on the ball-- extremely competent. thanks.

e | was a bit disappointed because the people who were there for the semester program didn't
seem to participate in the workshop. It seemed many of the speakers were from the other
program in number theory or were not involved in the semester program, and so the workshop
was not as good for making contacts with people in the field of geometric representation
theory.

Additional comments on the poster session

e It was very good to have each presenter give an introduction to their poster before the session.

e It was a great idea to have the poster presenters summarize their posters briefly at the start of
the poster session.

e | was disappointed that we didn't present our posters until the end of the day, when many
people had already gone home. The workshop was not integrated very well with the semester
program--the only people who looked at my poster were other workshop participants and some
folks from the number theory program, but no one participating in the program for goemetric
representation theory came to look at my poster. | was very disappointed by this.

18
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1. OVERVIEW

The Introductory Workshop on Geometric Representation Theory, organized by
David Ben-Zvi (U. of Texas at Austin) and Kevin McGerty (Oxford), took place at
MSRI September 2-5 2014. The workshop was extremely well attended, with the
spacious Simons Auditorium filled to near capacity for the entire week. There were
five lectures a day (for a total of twenty), with three morning talks and two afternoon
talks, and lunch and two tea breaks providing opportunities for discussion.

1.1. Speakers.

Pramod Achar (Louisiana State University), 3 lectures
Dmitro Arinkin (University of Wisconsin), 3 lectures

Paul Baum (Penn State University), 1 lecture

Edward Frenkel (University of California Berkeley), 2 lectures
Victor Ginzburg (University of Chicago), 3 lectures

Tom Hales (University of Pittsburgh), 3 lectures

Nick Proudfoot (University of Oregon), 2 lectures

Olivier Schiffmann (Jussieu), 3 lectures

The speakers demonstrated remarkable expository skill, in addition to their cele-
brated research. Most of the speakers (Achar, Arinkin, Hales, Ginzburg and Schiff-
mann) gave three-part mini courses, allowing for in-depth tours of areas of great
current interest, coupled with two-part vignettes (Frenkel, Proudfoot) and a con-
cluding lecture (Baum).

The workshop was a resounding success, with numerous participants approaching
the organizers to express their appreciation of the clear and engaging lectures. The
positive reactions ranged from graduate students (e.g. Lee Cohn from UT Austin
claimed it was by far the best of many introductory workshops he’d attended) to
legends of the field (Clay Professor Joseph Bernstein attended the entire workshop
and wrote "The lectures were very beneficial for myself” and inquired after the
written notes).

2. LECTURES

2.1. The Langlands program. Speakers: Dmitro Arinkin, Edward Frenkel, Tom
Hales

One of the most important motivating philosophies in geometric representation
theory (and in many adjacent fields) is the Langlands correspondence, which seeks
to understand the theory of reductive groups in various contexts (local fields, num-
ber fields, function fields of curves) in terms of data associated to their “dual group”.
In the abelian case this is an essentially classical story, but in the case of higher
rank we still have, despite spectacular achievements, many mysteries to decipher.
As such it was clear that an introductory workshop should provide some overview
of this fascinating web of conjectures and results.

Exposing the classical theory, where one is interested in reductive groups over
number fields, Prof. Hales gave a series of three talks with impressive breadth and
clarity: starting from essentially the character theory of finite groups, his talks
provided a tour of the trace formula and the proof of the Fundamental Lemma,
which is a remarkable story involving, among other things, a reduction to the
setting of Lie algebras, model theoretic tools from logic which all one to deduce
mixed characteristic results from equal characteristic ones (which Hales dubbed the

1
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beginning of “logical representation theory”), and finally Ngd’s beautiful geometric
arguments recasting endoscopy in geometric terms.

The work of Ngo6 has been one the resounded successes of the geometric theory
in the Langlands program. The lectures of Prof. Frenkel elegantly described the
various contexts in which a Langlands program exists: number fields, function fields,
the geometric theory of Beilinson and Drinfeld, and most recently the connection
with topological field theories and S-duality in mathematical physics. The task of
understanding the analogies and inter-relations between these different contexts is
an important one, and Prof. Frenkel’s lectures ended with a discussion of the role
of the trace formula in context of the geometric Langlands correspondence.

Recently there has been significant progress in our understanding of the geo-
metric Langlands correspondence: work of a number of people including Dennis
Gaitsgory and our speaker, Prof. Arinkin, has led to a categorical version of the
correspondence as a vastly generalized Fourier transform in which categories of
sheaves replace spaces of functions. Namely, two geometric objects: the space of
G-bundles on a curve on the one hand and the space of local systems on that
curve, are linked by a categorical equivalence between D-modules on the one space
and coherent sheaves on the other. As in classical harmonic analysis, there are
many possible “function spaces” corresponding to growth and regularity condition,
and the precise choice of categories needed is quite a subtle question, involving
ideas from the rapidly developing field of derived algebraic geometry, among other
things. Prof. Arinkin’s lectures gave an accessible introduction to these exiting
new developments.

2.2. Quiver varieties and Hall algebras. Speakers: Victor Ginzburg, Nick
Proudfoot and Olivier Schiffmann.

There are perhaps two most important families of spaces which arise in geometric
representation theory: the first, perhaps most natural, are the homogenous spaces
and their subvarieties such as Schubert varieties. The second, whose importance
goes back to the seminal work of Ringel on Hall algebras and quantum groups, are
quiver varieties, which are moduli spaces of representations of quivers. Work of
Lusztig and Nakajima amongst others revealed how topological invariants of these
spaces realize highest weight representations of Kac-Moody algebras, and looking
more deeply, categories of sheaves on these spaces yield “categorifications” of the
algebras and their representations, a process whereby vector spaces are replaced
with categories, and linear maps by functors between categories. This process
has driven a considerable body of research in recent years, using a broad range of
techniques from combinatorics, algebra and geometry, and serves to reveal a deep
combinatorial rigidity in the representation theory of these algebras. In the opposite
direction, the representation theory also allows one to organize and understand the
topological invariants associated to moduli spaces: the Nakajima-Grojnowski work
on the cohomologies of Hilbert schemes being one celebrated example of this.

The lectures of Prof. Ginzburg gave an introduction to the construction and
geometric properties of quiver varieties, reviewing general constructions such as
Hamiltonian reduction, geometric invariant theory, and features specific to quivers
such as the McKay correspondence and the construction of tautological bundles.

The lectures of Prof. Schiffmann related the subject of quiver varieties to the
problem of computing the cohomology of the space of vector bundles on a curve
using the structure of a Hall algebra to control counting rational points over a
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finite field. The juxtaposition of his and Prof. Ginzburg’s lectures made clear the
analogies between the different settings for geometric representation theory and its
overall unity.

Recently work of Beauville, Namikawa and others have suggested a context where
quiver varieties and the geometry of flag varieties (or rather their cotangent bundles)
naturally coexist. This is the class of symplectic varieties and their resolutions.
Prof. Proudfoot’s lectures gave an introduction to this theory and how to view
it as a general setting for representation theory. He then explained a fascinating
conjectural correspondence between pairs of such varieties known as “symplectic
duality” (developed by Proudfoot and collaborators), which also appeared in the
conclusion to Prof. Ginzburg’s lectures.

2.3. Geometric representation theory of finite and p-adic groups. Speak-
ers: Pramod Achar and Paul Baum.

One of the main driving forces for geometric representation theory has been the
representation theory of finite and p-adic reductive groups — the groups obtained
by taking the points of an algebraic group, such as the group of invertible matrices,
over a finite or p-adic field. Indeed one of the greatest achievements of the subject
is Lusztig’s construction of the characters of all irreducible complex representations
of finite reductive groups (in particular, of the vast majority of finite simple groups)
using his theory of character sheaves. At the heart of this theory is Springer theory,
which originates with Springer’s realization of Weyl group representations in the
cohomology of subvarieties of the flag variety of the corresponding Lie group, or
equivalently in the topology of the Springer resolution of the nilpotent cone by the
cotangent bundle to the flag variety. Professor Achar’s lectures gave a methodical
and insightful development of Springer theory from its origins, through Lusztig’s
generalized Springer correspondence, and up to the cutting edge of current work
(by Achar and collaborators) developing an analog for the still wild frontier of
representations in finite characteristic.

Prof. Baum’s lecture concluded the workshop with a geometric invitation to
the representation theory of p-adic groups. He explained the Bernstein center, the
fundamental space parametrizing representations, and described an intriguingly
simple conjectural picture (a conjecture by Baum and collaborators, established in
many important cases) for the structure of representations in a given component .
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