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1. Overview of Activities

This annual report covers MSRI’s projects and activities supported by the NSF core grant, DMS-
1440140, during the period of June 1st, 2017 to May 31st, 2018.

1.1  New Developments

The year 2017-18 was an exciting one. In fall 2017, we held two programs: Geometric
Functional Analysis and Applications, with lead organizer Mark Rudelson (University of
Michigan); and Geometric and Topological Combinatorics, with lead organizer Francisco
Santos. In Spring 2018, we also held two programs: Enumerative Geometry Beyond Numbers
led by Andrei Okounkov (Columbia University), and Group Representation Theory and
Applications, led by Pham Tiep (Rutgers University). All four programs were very popular, and
their workshops well attended. All programs had stellar researchers with four of them Clay
Senior Scholars: William Johnson, Gunter Malle, Hiraku Nakajima and Francisco Santos.

According to Professor Timothy Gowers, William Johnson’s work “permeated the area in such a
way that it is rare to find a paper on Banach spaces that does not refer to one of his papers.”
(Johnson’s publication record includes more than 100 papers; additionally he has 18 Ph.D
students). In 2007 he was awarded the Stefan Banach medal by the Polish Academy of Sciences.
As the organizers note in their nomination statement, “William Johnson is one of the most
influential mathematicians working in this area. Participation of such a prominent mathematician
whose research bridges several areas of functional analysis and computer science would be very
essential for our program.”

Gunter Malle is an internationally renowned expert in the fields of algebra, group theory, number
theory, and representation theory. He formulated the first general conjecture, now known as
Malle's conjecture, on the asymptotic behavior of the distribution of Galois groups over number
fields. He gave an invited lecture at the ICM 1998 in Berlin. Professor Malle also serves on the
Editorial Board of numerous journals and is a well published author with over 125 publications.
According to Robert Guralnick, “Malle is one of the top people in the world working in
representation theory and most especially in the topics related to the program. He is also an
outstanding mentor with graduate students, postdocs and young researchers in the field.” Radha
Kessar writes “I can attest to his sheer “power house” effect — somehow even very daunting
mathematics becomes doable when Gunter is around.”

From the Mathematical Society of Japan, Nakajima was awarded the Geometry Prize (1997) and
the Spring Prize (2000). In 2002, he was a plenary speaker at the ICM Beijing. He won the Frank
Nelson Cole prize in Algebra from the American Mathematical Society in 2003. He received the
JSPS prize of the Japanese Society for Promotion of Science in 2006. In 2014, he was awarded
the Japan Academy Prize, which is one of the most prestigious academic awards in Japan.

As the organizers of the program wrote in their nomination statement, “Professor Nakajima is a
towering figure in geometric representation theory whose name is associated with many of the
most exciting developments in the field in recent years. He is probably best known for Nakajima
quiver varieties, which is a class of remarkable algebraic symplectic varieties introduced and first
systematically studied by him.”



Francisco Santos’s most significant achievement to date is the disproof of the notorious “Hirsch
conjecture”. The Hirsch Conjecture, posed in 1957, stated that the graph of a d-dimensional
polytope with n facets cannot have diameter greater than n-d. In 2010, Santos presented the first
counter-example. In a tour de force, he constructed a 43-dimensional polytope with 86 facets and
diameter at least 44. Professor Santos currently holds an Einstein Visiting Fellowship under
which he is leading a research group at the Freie Universitét at Berlin for the period 2016-19.
Soon after finishing his PhD (1995) he acquired recognition for his work on spaces of
triangulations of polytopes and point configurations. This led for instance to the first examples of
point sets with a non-connected graph of triangulations and to his invitation as Section Speaker
in the 2006 International Congress of Mathematicians of Madrid.

Other luminaries, aside from the organizers listed in the program reports, were Federico Ardila
(San Francisco State University), Imre Barany (Renyi Institute of Mathematics), Kai Behrend
(The University of British Columbia), Pavle Blagojevic (Freie Universitéit Berlin), Tom
Bridgeland (University of Sheffield), Sylvie Corteel (IRIF, CNRS et Universite Paris Diderot),
Tobias Ekholm (Uppsala University), Barbara Fantechi (Sissa), Sheldon Katz (University of
Illinois at Urbana-Champaign), Radha Kessar (City University London), Martin Liebeck
(Imperial College), Chiu-Chu Melissa Liu (Columbia University), Dusa McDuff (Barnard
College, Columbia University), Vitali Milman (Tel Aviv University), Igor Pak (UCLA), Grigoris
Paouris (Texas A&M University), Gideon Schechtman (Weizmann Institute of science), and
Nicole Tomczak-Jaegermann (University of Alberta),

In all, MSRI awarded twenty-five (25) researchers the distinguished Chern, Eisenbud and
Simons Professorships.

The organizers report striking results (see the Appendix for more details). Here is a small sample
that gives a glimpse into the effervescent research activities that took place throughout the year.

Fall 2017, Geometric and Topological Combinatorics. This area (GTC) of mathematics
explores connections and crossfertilizations among combinatorial, geometric, and topological
structures, problems, and tools with polytopes serving as universal objects. In particular, those
are studied for their combinatorial and geometric properties. A fair amount of effort was
dedicated during the program to the study of lattice polytopes. A lattice d-polytope is a polytope
P C R% with vertices in Z%and affine hull R%. They naturally appear in number theory
(Minkowski’s geometry of numbers), representation theory (Hive Polytopes by Knutson-Tao),
and algebraic geometry (Toric Varieties), among other areas. Postdoc Monica Blanco and
organizer Francisco Santos worked on classifying lattice polytopes by their size, i.e., its number
of lattice points. At the end of the program they posted a new result classifying non-spanning 3-
polytopes. These are lattice 3-polytopes whose lattice points do not affinely span the lattice.
They showed that, except for six small polytopes (all having between five and eight lattice
points), every non-spanning 3-polytope P has the following simple description: P NZ3 consists
of either two lattice segments lying in parallel and consecutive lattice planes or a lattice segment
together with three or four extra lattice points placed in a very specific manner. Some members
of this program do significant applied work. Kathryn Nyman, Francis Su and Shira Zerbib
(Postdoc) wrote the paper “Fair division with multiple pieces” which gives envy-free ways to
distribute pieces of multiple cakes, or multiple pieces of one cake to a subset of “potential
players”. They also show how to divide rent in two buildings so that a subset of players will each
choose disjoint rooms in each building.



Fall 2017, Geometric Functional Analysis and Applications. GFA is an area of mathematics
currently undergoing an exciting period: old problems are being solved and new directions are
being developed. During the Fall 2017, several long-standing open problems have been solved,
including a 1932 problem of Siiss and a 15 years old problem of Latata. Postdoc Ning Zhang
answered negatively the question posed by Suss: are convex bodies whose central sections in all
directions are congruent necessarily congruent or congruent up to a reflection? Pierre Youssef
together with his MSRI mentors Ramon Van Handel and Rafat Latata answered the fifteen year
old question of Latata by proving that the expectation of the norm of a symmetric random matrix
with independent normal entries is approximately equal to the expectation of the maximal
Euclidean norm of a row.

There were several collaborations between members of these two fall programs as well as with
members of the Simons Institute for the Theory of Computing and faculty of the UC Berkeley
Mathematics Department. For example, J. Haddock (GTC) and D. Needell (GFA) designed and
analysed randomized projection methods for corrupted linear systems and analysed the classical
Motzkin method for Gaussian linear systems. Using geometric combinatorics, Aliev, De Loera,
Eisenbrand (Simons Institute), Oertel, and Weismantel showed that given an integral

m x n matrix A, the integer linear optimization problem max CTx : Ax = b,x > 0,x € Z"

has an optimal solution whose support is bounded by 2m log (2 WI |A||w), where ||A| |Oois the

largest absolute value of an entry of A.

Spring 2018, Group Representation Theory and Applications. Group theory is the theory of
symmetry for mathematical and physical systems, with major connections to diverse areas of
mathematics, physics, chemistry, and information science. Group representation theory is a
central area of group theory. Born more than a century ago, it had major success in the
classification of finite simple groups. In addition, many important and deep connections to areas
as varied as topology, algebraic geometry, Lie theory, homological algebra, and mathematical
physics have been discovered and exploited. Still, the area abounds with basic problems and
fundamental conjectures, some of which have been open for over five decades. One result that
has members of this community excited is the one announced by Williamson during the topical
workshop and proved by himself and Riche during the program: the establishment of a character
formula for simple modules of reductive algebraic groups via p-canonical bases. Another
interesting development came from Muth, one of the postdocs, who completed three joint papers
with Kleshchev, on the topic of schurifications of superalgebras. Additonally, Navarro, Spath,
and Vallejo completed the reduction of the Galois-McKay conjecture.

Spring 2018, Enumerative Geometry Beyond Numbers. A highlight of this program was the
emergence of a collaboration between symplectic geometers Dusa McDuff and Katrin Wehrheim
and algebraic geometer Barbara Fantechi. The goal is to understand how the language and
techniques used by algebraic geometers to define virtual fundamental classes (e.g. for Gromov-
Witten invariants of algebraic varieties) connects with the various formalisms (polyfolds,
Kuranishi atlases, etc.) recently developed by symplectic geometers in order to provide
technically sound foundations for the regularization of moduli spaces of pseudo-holomorphic
curves. This is perhaps the best justification for the very broad scope of this program — fostering
deep and meaningful interactions between people who, at the start of the semester, were not even
speaking the same mathematical language. Another significant breakthrough during this program
was the development by Tobias Ekholm (in joint work with Vivek Shende) of a mathematical



explanation for the phenomenon of “large N duality”. Large N duality is a prediction from
mathematical physics which relates Chern-Simons theory in the 3-sphere to open Gromov-
Witten invariants in the cotangent bundle T*S3 relative to N copies of the zero section and a link
conormal, and to open-closed Gromov-Witten invariants in a complex toric 3-fold known as the
resolved conifold. The key technical ingredient is to use symplectic field theory to study the
behavior of holomorphic curves under neck-stretching. Ekholm gave a number of talks about this
advance in seminars at MSRI and in the mirror symmetry conference at UC Berkeley. Ekholm
and Shende demonstrated exceptional technical mastery of the foundations and superb problem-
solving skills in cracking this old hard chestnut that had looked out of reach until the full theory
was developed.

One of the stated goals in the planning stage of this program was to explore the (then)
conjectural connections, due to Bezrukavnikov and his collaborators, between the quantum
differential equations and representation theory in characteristic p >> 0. One aspect of this
connection yields that a certain group, that replaces in this context the Hecke algebra of the
classical Kazhdan-Lusztig theory, is precisely the monodromy group of the quantum differential
equation for certain algebraic varieties X and is closely related to the group of derived
automorphisms of X. Most of these conjectures are now proven in an ongoing work of
Bezrukavnikov and Okounkov. But perhaps more importantly, Aganagic and Okounkov, very
much stimulated by the discussions with members of both programs (GRTA and EGN),
proposed a more natural and more powerful viewpoint on this phenomenon. The current
understanding is that there exists a direct connection between the quantum difference equations
for X, which are certain g-difference equations that describe the quantum K-theory of X and
specialize in the g — 1 limit to the quantum differential equation, and modular representation
theory. The behavior of the difference equation when q is root of unity of prime order p describes
the representation theory at p, without the need to let p be very large.

This year, the MSRI’s annual Hot Topics workshop was: The Homological Conjectures. The
homological conjectures in commutative algebra are a network of conjectures that have
generated a tremendous amount of activity in the last 50 years. They had largely been resolved
for commutative rings that contain a field, but, with the exception of some low dimensional
cases, remained open in mixed characteristic --- until recently, when Yves André announced a
proof of Hochster's Direct Summand Conjecture. The progress comes from systematically
applying Scholze's theory of perfectoid spaces, which had already shown its value by solving
formidable problems in number theory and representation theory. One of the goals of the
workshop was to cover the ingredients going into the proofs of the Direct Summand Conjecture.

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 2017-18, of the support for program members (long-term visitors) 50% came from
the NSF and 50% from private funds. Of the support for workshop participants (short term
visitors, including summer graduate schools) 82% came from the NSF and 18% 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-five (35) Postdoctoral Fellows participated in our four scientific
programs and in the complementary program. Of those, twenty two (22) were funded by this



NSF Grant. Tomasz Tkocz was the Berlekamp Postdoctoral Fellow; Annie Raymond the
Gamelin Fellow; Anastasia Chavez the Huneke Fellow; Jergen Rennemo the McDuff Fellow;
Shotaro Makisumi the Strauch Fellow; Robert Muth the Uhlenbeck Fellow; Konstantin
Tikhomirov and Yaim Cooper the Viterbi Fellows; and Inna Entova-Aizenbud and Liran Rotem
the Della Pietra Fellows. For details, please see Section 3 and the Appendix.

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 2017-18 year, three events
were supported by the Initiative. The Modern Math Workshop was held in October 2017 in Salt
Lake City, Utah. It was organized by ICERM and attracted 96 participants. The LatMath
Workshop was held at UCLA in March 2018, and was organized by IPAM. It attracted 221
participants. Infinite Possibilities was held at Howard University in Washington, DC.

Organized by MSRI, the workshop attracted 128 participants.

Complete reports can be found in the final report of our NSF grant DMS-0932078, as well as in
ICERM (for the MMW) and IPAM (LatMath Workshop) annual (2017-18) reports.

Critical Issues in Mathematics Education. The Critical Issues in Mathematics Education
(CIME) series of workshops addresses key problems in education today. They are designed to
engage professional mathematicians in discussions with education researchers, teachers, and
policy makers to improve mathematics education. This year’s topic was on Access to
mathematics by opening doors for students currently excluded from mathematics. There were
about 180 attendees, all very engaged in the discussions. It was funded through grants from
Math for America and from the NSF Research on Learning and thus reported to them directly.

Public Understanding of Mathematics.

National Math Festival. The National Math Festival has been organized in 2015 and 2017, in
Washington DC by MSRI, with collaboration from the Institute for Advanced Study and from
MoMath, the National Museum of Mathematics. Both times it drew an audience of 20,000 with
adults and children of all ages to enjoy a wide range of free events including lectures, demos,
puzzles, games, films, mathletic competitions, and other hands-on, interactive activities. The
nationalmathfestival.org web site makes available many videos of lectures from the festival, and
also houses an online library of free and low-cost math resources to encourage children and
adults to explore the playful side of mathematics.

The next National Math Festival will occur on Saturday, May 4, 2019 at the Washington
Convention Center. We are delighted the National Science Foundation has renewed and
increased its support for this major event, and will participate in the 2019 program.

Preparations for the 2019 National Math Festival have been a significant focus of the 2017-2018
academic year. The program was fully booked and announced one year in advance, in April
2018.

Mathical: Books for Kids from Tots to Teens. MSRI, in coordination with the Children’s Book
Council (CBC) and in partnership with the National Council of Teachers of Mathematics



(NCTM) and the National Council of Teachers of English (NCTE), continued the Mathical Book
Prize, which cultivates a love of mathematics in the everyday world.

The prize, which highlights math-inspiring fiction and nonfiction for youth ages PreK through
high school, began to catch the public eye in 2018 with noteworthy recognition by MSRI’s
regional NPR affiliate, as well as a variety of earned news stories and social media mentions.

MSRI continues to partner with the nonprofit First Book to distribute Mathical titles and
accompanying educational resources to schools and programs serving children in low-income
communities. A national committee of mathematicians, librarians, educators, and early childhood
experts selects each year’s winners. The prize is supported by the Firedoll Foundation.

The 2018 Mathical Prize winners (published in 2017) are: Pre-K, Baby Goes to Market, a picture
book that brings to life counting in an unexpected way, by Atinuke; Grades K-2, Sheep Won’t
Sleep: Counting by 2s, 5s, and 10s, a quirky story of falling asleep with the help of various
barnyard animals, by Judy Cox; Grades 3-5, A Hundred Billion Trillion Stars, a page-turner that
brings new perspective to a child’s place in the universe, by Seth Fishman. Eleven honor books
were also selected by the committee.

Numberphile (www.youtube.com/numberphile). Since January 2014, MSRI has supported Brady
Haran’s “Numberphile” channel on YouTube. MSRI has contributed both financial and
intellectual support, with connections to some of the world’s great mathematicians, and the
number of subscribers has climbed from about 750,000 to over 2,500,000. For a sample of
recent additions, we recommend an animal-filled puzzle about vertex covers and Alcuin numbers
for graphs with MSRI Postdoctoral Fellow Annie Raymond; lessons about ideal auctions from
Preston McAfee, formerly Chief Economist at Microsoft; and a playful exploration of h-vectors
and the g-Conjecture with June Huh of the Institute for Advanced Study.

This year Numberphile has uploaded 47 videos, taking the total number to over 500. It has
accumulated a further 64 million videos views, taking the total to 346 million. In addition, a
further 19 supplemental videos were uploaded to the “extras channel” called Numberphile2. It is
an unprecedented way to share mathematics with millions of people from all generations.

The CME Group-MSRI Prize in Innovative Quantitative Applications
(http://www.msri.org/web/msri/activities/cme-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.

The 12th annual Prize was awarded to Paul Milgrom, Shirley and Leonard Ely Professor of
Humanities and Sciences in the Department of Economics at Stanford University, on February
12, 2018 in Chicago. Milgrom's primary research is directed to designing auctions for multiple
unique but related items. Along with Robert Wilson, he introduced the initial design for sales of
radio spectrum licenses in the United States. He has designed new auctions for Internet
advertising and for procuring complex services. He has made well-known contributions to many
areas of economics, including auctions, incentive theory, industrial economics, economic history,
economics of manufacturing, economics of organizations, and game theory. His book,
Economics, Organization and Management, coauthored with John Roberts, opened a new area of
economic research. Milgrom is a member of the National Academy of Sciences and the
American Academy of Arts and Sciences, and winner of the 2008 Nemmers Prize in Economics
and the 2012 BBVA Frontiers of Knowledge award.



Congressional Briefings: Since December, 2017, MSRI, in cooperation with the American
Mathematical Society, has run three Congressional Briefings in Washington highlighting the
value to the U.S. of Federal funding for basic research. The speakers and subjects were:

o David Donoho: Blackboard to Bedside: How high-dimensional geometry is transforming
the MRI industry

o Shafi Goldwasser: Cryptography: How to Enable Privacy in a Data-Driven World
o Erik Demaine: Origami Meets Science, Engineering and Technology

These are sample of activities that MSRI organizes each year in its effort to reach out to the
general population and share with them what mathematics is all about.



1.2 Summary of Demographic Data for 2017-18 Activities

During the academic year 2017-18, MSRI hosted 268 program members (35 of whom were
Postdoctoral Fellows) and 1725 workshop participants.

The Postdoctoral program was particularly successful and is described in detail in Section 3. Of
the Fellows, 34% were female, 23% were U.S. Citizens or Permanent Residents, and 71% listed a
U.S. university as their home institution. Of those institutions, 40% are located in the Northeast,
28% in the West, 16% in the Midwest, and the remaining 16% in the South.

MSRI had a total of 268 long-term members. Members spent an average of 75 days (2.5 months)
at MSRI per visit, with peak attendance in November for the fall semester and April for the spring
semester. Of the members, 24% were female, 43% reported being U.S. Citizens or Permanent
Residents, and 53% listed a U.S. university as their home institution. Of those institutions, 30%
are located in the West, 30% in the Northeast, 25% in the Midwest, and 15% in the South. Of the
members, 60% had received a Ph.D degree during the year 2000 or later, 31% received one
between 1981 and 1999, and the remaining 9% had received a Ph.D. in 1980 or earlier. Detailed
demographic data can be found in Section 2.

In the 2017-18 workshops, MSRI hosted 1725 visitors (some visitors attended multiple events).
Of the workshop participants, 40% were female, 54% were U.S. Citizens or Permanent Residents,
of which 21% reported being a member of an under-represented minority. In addition, 68% of the
1725 participants came from a U.S. institution. Demographic data on workshop participants can
be found in Sections 2 and 4.

Member Visits Summary*

*Please note that this table calculates member’s visits, which can be multiple.






1.3  Scientific Programs and their Associated Workshops

There were four major, one complementary, and one research programs that took place at MSRI
during the 2017-18 year, as well as 12 programmatic workshops.

Note: Full descriptions of each activity can be found the Appendix (Section 12) of this Annual
Report. In the lists of organizers of each activity below, the name of the lead organizer(s) appears
in blue.

Program 1: Geometric Functional Analysis and Applications

August 14, 2017 - December 15, 2017

Organizers: Franck Barthe (Université de Toulouse Il (Paul Sabatier)), Marianna Csornyei
(University of Chicago), Boaz Klartag (Weizmann Institute of Science), Alexander Koldobsky
(University of Missouri), Rafal Latala (University of Warsaw), (University of
Michigan)

Workshop 1: Connections for Women: geometry and probability in high dimensions
August 17, 2017 - August 18, 2017

Organizers: (Tel Aviv University), Marianna Csornyei (University of Chicago), Eva
Kopecka (Leopold-Franzens Universitat Innsbruck), Elisabeth Werner (Case Western Reserve
University)

Workshop 2: Introductory Workshop: phenomena in high dimensions

August 21, 2017 - August 25, 2017

Organizers: (University of Missouri), Michel Ledoux (Institut de
Mathématiques de Toulouse), Monika Ludwig (Technische Universitat Wien), Alain Pajor
(Université de Paris Est Marne-la-Vallée), Stanislaw Szarek (Case Western Reserve University),
Roman Vershynin (University of Michigan)

Workshop 3: Geometric functional analysis and applications

November 13, 2017 - November 17, 2017

Organizers: Franck Barthe (Université de Toulouse 11l (Paul Sabatier)), Rafal Latala
(University of Warsaw), Emanuel Milman (Technion---Israel Institute of Technology), Assaf
Naor (Princeton University), (Weizmann Institute of Science)

Program 2: Geometric and Topological Combinatorics

August 14, 2017 to December 15, 2017

Organizers: Jesus De Loera (University of California, Davis), Victor Reiner (University of
Minnesota Twin Cities), (University of Cantabria), Francis Su (Harvey
Mudd College), Rekha Thomas (University of Washington), Glnter Ziegler (Freie Universitat
Berlin)
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Workshop 1: Connections for Women: Geometric and Topological Combinatorics
August 31, 2017 - September 01, 2017

Organizers: Federico Ardila (San Francisco State University), Margaret Bayer (University of
Kansas), Francisco Santos Leal (University of Cantabria), (North Carolina
State University)

Workshop 2: Introductory Workshop: Geometric and Topological Combinatorics
September 05, 2017 - September 08, 2017

Organizers: Imre Barany (Alfréd Rényi Institute of Mathematics), Anders Bjorner (Royal
Institute of Technology (KTH)), (University of Kentucky), Isabella Novik
(University of Washington), Francis Su (Harvey Mudd College), Rekha Thomas (University of
Washington)

Workshop 3: Geometric and topological combinatorics: Modern techniques and methods
October 09, 2017 - October 13, 2017

Organizers: Patricia Hersh (North Carolina State University), (University of
Minnesota Twin Cities), Bernd Sturmfels (University of California, Berkeley), Frank Vallentin
(Universitat zu Koln), Gunter Ziegler (Freie Universitat Berlin)

Program 3: Enumerative Geometry Beyond Numbers

January 16, 2018 to May 25, 2018

Organizers: Mina Aganagic (University of California, Berkeley), Denis Auroux (University of
California, Berkeley), Jim Bryan (University of British Columbia), (Columbia
University), Balazs Szendroi (University of Oxford)

Workshop 1: Connections for Women: Enumerative Geometry Beyond Numbers

January 18, 2018 - January 19, 2018

Organizers: Barbara Fantechi (International School for Advanced Studies (SISSA/ISAS)),
(Columbia University)

Workshop 2: Introductory Workshop: Enumerative Geometry Beyond Numbers
January 22, 2018 - January 26, 2018

Organizers: Denis Auroux (University of California, Berkeley),

(Columbia University), Andrei Okounkov (Columbia University)

Workshop 3: Structures in Enumerative Geometry

March 19, 2018 - March 23, 2018

Organizers: Mina Aganagic (University of California, Berkeley), Jim Bryan (University of
British Columbia), (Massachusetts Institute of Technology), Balazs Szendroi
(University of Oxford), Richard Thomas (Imperial College, London)
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Program 4: Group Representation Theory and Applications

January 16, 2018 to May 25, 2018

Organizers: Robert Guralnick (University of Southern California), Alexander Kleshchev
(University of Oregon), Gunter Malle (Universitat Kaiserslautern), Gabriel Navarro (University
of Valencia), Julia Pevtsova (University of Washington), Raphael Rouquier (University of
California, Los Angeles), (Rutgers University)

Workshop 1: Connections for Women: Group Representation Theory and Applications
February 01, 2018 - February 02, 2018
Organizers: Karin Erdmann (University of Oxford), (University of Washington)

Workshop 2: Introductory Workshop: Group Representation Theory and Applications
February 05, 2018 - February 09, 2018

Organizers: (University of Southern California), (Universitat
Kaiserslautern)

Workshop 3: Representations of Finite and Algebraic Groups

April 09, 2018 - April 13, 2018

Organizers: Robert Guralnick (University of Southern California), Alexander Kleshchev
(University of Oregon), Gunter Malle (Universitat Kaiserslautern), Gabriel Navarro (University
of Valencia), (Rutgers University)

Program 5: Complementary Program (2017-18)
August 14, 2017 to August 03, 2018

MSRI had a small Complementary Program comprised of one postdoctoral fellow, Alessio
Sammartano (University of Notre Dame) and the following researchers: Dario Cordero-Erausquin
(Université de Paris VI (Pierre et Marie Curie)), Shlomo Gelaki (Technion-Israel Institute of
Technology), Curtis Greene (Haverford College), Joseph Harris (Harvard University), Susan
Holmes (Stanford University), Craig Huneke (University of Virginia), Abdul Jarrah (American
University of Sharjah), Anton Leykin (Georgia Institute of Technology), Daniel Plaumann (TU
Dortmund), and Bernd Ulrich (Purdue University).

Program 6: Summer Research Program 2017
June 12, 2017 to August 04, 2017

MSRI had a small Summer Research Program comprised of nine researchers: Vincent Bruneau
(Bordeaux University), Le Chen (University of Kansas), Victor Dods (University of California,
Santa Cruz), Charles Doran (University of Alberta), Andreas Malmendier (Utah State University),
Gueorgui Raykov (Pontificia Universidad Catélica de Chile), Corey Shanbrom (California State
University), Ling Yang (Fudan University), and Yongsheng Zhang (Northeast Normal
University).
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1.4 Scientific Activities Directed at Underrepresented Groups in Mathematics

Connections for Women Workshops

During the 2017-18 academic year, MSRI hosted four Connections for Women workshops, one
for each scientific program. The goal of these workshops was to facilitate networks among women
and members of underrepresented minorities. For more information regarding each workshop,
please refer to Section 1.3 above as well as the Appendix (Section 12).

Summer Research for Women in Mathematics

During the 2017 summer, MSRI hosted the Summer Research for Women in Mathematics
program. The purpose of this program was to provide space and funds to groups of women
mathematicians to work on a research project at MSRI. Research projects can arise from work
initiated at a Women's Conference, or can be freestanding activities. Groups of two to six women
with partial results on an established project submitted applications to the program. Each member
of the group must have a Ph.D. in mathematics or advanced graduate standing. Each group was in
residence at MSRI for a minimum of five working days, though a longer period of two-weeks is
preferred. For more information regarding this program, please refer to Section 6 of this annual
report.

Please note: This program was funded by a private grant. The report was filed independently to
the funder, thus there is no report attached in Section 12: Appendix.

Women in Topology Workshop

November 29, 2017 - December 01, 2017

Organizers: Maria Basterra (University of New Hampshire), Kristine Bauer (University of
Calgary), (Ecole Polytechnique Fédérale de Lausanne (EPFL)), Brenda Johnson
(Union College--Union University)

The Women in Topology (WIT) network is an international group of female mathematicians
interested in homotopy theory whose main goal is to increase the retention of women in the field
by providing both unique collaborative research opportunities and mentorship between colleagues.
The MSRI WIT meeting was organized as an afternoon of short talks from participants, followed
by two days of open problem seminars and working groups designed to stimulate new
collaborations, as well as to strengthen those already ongoing among the participants.

Please note: WIT was funded by an independent NSF-HRD 1500481 - AWM ADVANCE grant.
The report was filed independently to the NSF, thus there is no report attached in Section 12:
Appendix.

Undergraduate Program: MSRI-UP 2017: Solving Systems of Polynomial Equations
June 24, 2017 - August 06, 2017

(San Francisco State University), Duane Cooper (Morehouse College), Maria
Mercedes Franco (Queensborough Community College (CUNY)), Herbert Medina (Loyola
Marymount University), J. Maurice Rojas (Texas A&M University), and Suzanne Weekes
(Worcester Polytechnic Institute)
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Please note: MSRI-UP is funded by an independent NSF grant, DMS-1659138. The report was
filed independently to the NSF, thus there is no report attached in Section 12: Appendix.

*NSF Mathematics Institutes’ Modern Math Workshop at SACNAS
NSF supplemental grant DMS 1126721

Location: SACNAS in Salt Lake City, Utah

October 18, 2017 - October 19, 2017

Organized by ICERM

*Latinx in the Mathematical Sciences Conference 2018
NSF supplemental grant DMS 1126721

Location: UCLA

March 08, 2018 - March 10, 2018

Organized by IPAM

*Please note: The report of these activities is included in each respective institute’s annual report,
thus there is no report attached in Section 12: Appendix.

Infinite Possibilities Conference 2018

NSF supplemental grant DMS 1126721

Location: Howard University (Washington, D.C.)

April 14, 2018 to April 15, 2018

Organizers: Alejandra Alvarado (U.S. Navy), Héléne Barcelo (MSRI - Mathematical Sciences
Research Institute), Rebecca Garcia (Sam Houston State University), Katharine Gurski (Howard
University), (Loyola Marymount University), Candice Price (University of San
Diego), Kimberly Sellers (Georgetown University), Talitha Washington (Howard University),
Kimberly Weems (North Carolina Central University), Ulrica Wilson (Morehouse College;
Institute for Computational and Experimental Research in Mathematics (ICERM))
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1.5 Summer Graduate Schools (Summer 2017)

SGS 1: Commutative Algebra and Related Topics

May 22, 2017 - June 02, 2017

Location: Okinawa Institute of Science and Technology, Japan

Organizers: Shinobu Hikami (Okinawa Institute of Science and Technology),

(Tokyo Woman's Christian University), Kazuhiko Kurano (Meiji University), Ken-ichi Yoshida
(Nihon University)

SGS 2: Subfactors: planar algebras, quantum symmetries, and random matrices

June 12, 2017 - June 23, 2017

Organizers: (Australian National University), Emily Peters (Loyola University),
Noah Snyder (Indiana University)

SGS 3: Soergel Bimodules
June 26, 2017 - July 07, 2017
Organizers: (University of Oregon), Geordie Williamson (University of Sydney)

SGS 4: Positivity Questions in Geometric Combinatorics

July 10, 2017 - July 21, 2017

Organizers: (The Hebrew University of Jerusalem), (Johann Wolfgang
Goethe-Universitat Frankfurt)

SGS 5: Séminaire de Mathématiques Supérieures 2017: Contemporary Dynamical Systems
July 10, 2017 - July 21, 2017

Location: Montreal, QC, Canada

Organizers: Sylvain Crovisier (Université de Paris VI (Pierre et Marie Curie)-Université de
Paris X1 (Paris-Sud)), (University of Toronto), Andrés Navas Flores
(University of Santiago de Chile), Christiane Rousseau (Université de Montréal), Marcelo Viana
(Institute of Pure and Applied Mathematics (IMPA)), Amie Wilkinson (University of Chicago)

SGS 6: Nonlinear dispersive PDE, quantum many particle systems and the world between
July 17, 2017 - July 28, 2017

Organizers: Natasa Pavlovic (University of Texas, Austin), Gigliola Staffilani (Massachusetts
Institute of Technology), Nikolaos Tzirakis (University of Illinois at Urbana-Champaign)

SGS 7: Automorphic Forms and the Langlands Program

July 24, 2017 - August 04, 2017
Organizers: (Imperial College, London)
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1.6  Other Scientific Workshops

Workshop 1: Career in Academia

June 07, 2017 - June 09, 2017

Location: AIM, San Jose, California

Organizers Hélene Barcelo (MSRI), Estelle Basor (AIM), David Farmer (AIM), and Sally
Koutsoliotas (Bucknell University)

Please note: This workshop was funded by independent NSF grants. The report was filed
independently to the NSF, thus there is no report attached in Section 12: Appendix. For more
information about this workshop, please visit our website at www.msri.org.

Workshop 2: Hot Topics: The Homological Conjectures

March 12, 2018 - March 16, 2018

Organizers: Bhargav Bhatt (University of Michigan), Srikanth lyengar (University of Utah),
Wieslawa Niziol (CNRS, Ecole Normale Superieure de Lyon), (University of Utah)

1.7 Education & Outreach Activities

Critical Issues in Mathematics Education (CIME) 2018: Access to mathematics by opening
doors for students currently excluded from mathematics

NSF independent grants DLR-1461358 and DLR-1738702

February 21, 2018 - February 23, 2018

Organizers: Aditya Adiredja (University of Arizona), (University of Washington -
Tacoma), Kate Belin (Fannie Lou Hamer Freedom High School), (Tulane
University), Michael Driskill (Math for America ), Nicole Joseph (Vanderbilt University),
Katherine Stevenson (California State University, Northridge), Francis Su (Harvey Mudd
College), Maria del Rosario Zavala (San Francisco State University)

Please note: CIME was funded by independent NSF grants. The report was filed independently to

the NSF, thus there is no report attached in Section 12. Appendix. For more information about
CIME workshops, please visit our website at www.msri.org.
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1.8

Program Consultants List

Consultant Disciplinary

Consultant Name(s) Specialty Consultant Employer Activity Title
Larry Abbott Math Biology Columbia University Neuroscience meeting
Dave Auckly Algebraic Geometry Kansas State University Navajo Math Circles
Geometric Function theory
Chris Bishop and Complex Analysis Stony Brook Review Complex Dynamics proposal
John Ewing Math, Education Math for America Critical Issues in Math Education workshop
Sanford Grossman Econ, Neuroscience self Neuroscience meeting

Richard James

Phase Transformationin
material

U. of Minnesota

Review Shape and Structure materials Hot Topic Workshop

Steven Kaliszewski Operator algebra Arizona State University Summer Graduate Schools

Robert Klein Mathematics education Ohio University Navajo Math Circles and Alliance for Indigenous Math Circles
Mimi Koehl Biology UC Berkeley Insect Navigation

Jane Long Education Stephen F. Austin State University National Association of Math Circles

William Macallum Education University of Arizona Educational workshops

Rafe Mazzeo

Differential geometry

Stanford University

Summer Graduate School

Robert Megginson

Fuctional analysis

University of Michigan

Critical Issues in Math Education

Paul Milgrom Economics Stanford University Economics program

Alvin Roth Economics Stanford University Economics program

Mark Saul Education Education Development Center Great Circles

Myron Scholes Economics Stanford University MSRI-CME Group Prize

Tatiana Shubin Number theory San Jose State University Navajo Math Circles and Alliance for Indigenous Math Cirlces
Hugo Sonnenschein Economics University of Chicago MSRI-CME Group Prize

Sam Vandervelde Number theory St. Lawrence University Math Circles

Hal Varian Economics UC Berkeley and Google Economics program

Diana White Commutative algebra University of Colorado, Denver National Association of Math Circles

Hugh Woodin Logic Havard University Decidability, definability and computability in number theory

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

MSRIUP, GFA, GTC, GRTA, EGN and CP

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

See Section 10:

Committee Membership

Geometric Functional Analysis and Applications (GFA)

Geometric and Topological Combinatorics (GTC)

Group Representation Theory and Applications (GRTA)

Enumerative Geometry Beyond Numbers (EGN)

Complementary Program (CP)

Summer Graduate Schools
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2.1

2.2

Program and Workshop Data

Program Member List
(See email attachment)

Program Members Summary
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2.3 Program Members Demographic Summary
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2.4 Workshop Participant List
(See email attachment)

2.5 Workshop Participant Summary*

*Note that the overall workshop data in section 2.5 is not distinct as some participants attended multiple workshops, but the statistics of
individual workshops found in Section 11, Appendix, were calculated on distinct participant data.
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2.6 Workshop Participant Demographic Data
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2.7

2.8

Program Publication List
(Attachment in Research.gov)

Program Publication Work-In-Progress List
(Attachment in Research.gov)
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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 2017-18 academic
year, MSRI selected 35 postdoctoral scholars with research interests in the programs that MSRI
offers. Of those postdocs, 23 were funded by the NSF Core Grant and 12 were funded by private
funds. There were 10 named postdoctoral fellows who received additional funding from the
Berlekamp, Della Pietra, Gamelin, Huneke, McDuff, Uhlenbeck, and Viterbi Endowments, as well
as the Strauch Post-Doctoral Fellowship Grant.

Of the 35 Postdoctoral Fellows at MSRI, 12 (34%) were female, 8 (23%) were a U.S. Citizen or
Permanent Resident, and 25 (71%) 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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Geometric and Topological Combinatorics

Name: Moénica Blanco Gémez

Year of Ph.D.: 2017

Institution of Ph.D.: University of Cantabria, SPAIN

Dissertation title: Enumeration and Width of Lattice Polytopes by their
Number of Lattice Points

Ph.D. advisor: Francisco Santos

Blanco Gémez, Mentor while at MSRI: Federico Ardila
Ménica Institution prior to obtaining the MSRI PD fellowship: University of
Cantabria

Position at that institution: PhD student / Research Personnel in Training
Mentor (if applicable): Francisco Santos

Institution (or company) where you are going after the MSRI PD
fellowship: Unkown at the moment

Postdoctoral fellow’s comments:

Together with my PhD advisor Francisco Santos, we have finished writing
the paper Non-spanning lattice 3-polytopes, which we started working on
last spring. It has been uploaded to ArXiv (1711.07603) and submitted for
publication.

It has been very useful and productive to have a mentor during these few
months. I am particularly satisfied with the mentor that was assigned to
me, Federico Ardila, both in the social and professional interaction. He has
helped me through the process of starting to apply for postdoc positions,
helping me with my research and teaching statements and with general
questions about academic positions that I had.

We have also started a collaboration together studying some combinatorial
objects that appears in a paper of his. We plan on continuing this
collaboration after the program at MSRI has finished.

During my stay here I have given three talks. Two of them (of length 1
hour and 30 mins, respectively) were introductory talks in the Program
Associates Seminar. They were both board talks, rather informal, with a lot
of audience participation. The purpose of this talks was for the audience
(mostly graduate students) to understand basic notions about lattice
polytopes that would be needed to understand the Main Seminar talks.
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Castillo, Féderi

(

co

The third talk I gave was in the Postdoc Seminar. This talk is used as
practice of a job-talk, to practice communicating your research to a broad
audience. I found both these types of talks very challenging and productive.

Finally, during an Oberwolfach workshop in September I have started a
collaboration with several people that attended the conference (Averkov,
Balletti, Nill, Soprunov). We are trying new approaches for finding volume
upper bounds of lattice polytopes with interior lattice points.

In general, my stay at MSRI has been very productive and interesting. The
seminar talks have been very interesting and I now have a stronger
background knowledge in several areas. I have had the opportunity to ask
other members about questions that overlap in my research and it has been
a very productive time.

As for whether the fellowship has helped me in finding a new position, it is
too soon to tell for sure. I have only started applying for jobs the last
month. However I am convinced that having in my CV a postdoctoral
fellowship at MSRI will increase my chances of getting a position.

Name: Federico Castillo

Year of Ph.D.: 2017

Institution of Ph.D.: University of California, Davis
Dissertation title: Local Ehrhart Positivity

Ph.D. advisor: Fu Liu

Mentor while at MSRI: Raman Sanyal

Institution prior to obtaining the MSRI PD fellowship: University of
California, Davis

Position at that institution: Graduate Student

Mentor (if applicable): Fu Liu

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

Position: Visiting Professor

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

Mentor (if applicable): Jeremy Martin

29




Chavez, -Anastasia

Postdoctoral fellow’s comments:

My experience at MSRI was wonderful from beginning to end. The topics I
worked on my phd thesis are very active in Europe, more than in USA, so
there were many researchers that I met briefly before, but during MSRI I
could really deepen my understanding. My mentor, Raman Sanyal, was
particularly helpful in bringing my attention to many related active topics to
which I could connect my own ideas and contextualize my research in the
bigger picture.

In our program there were people with very diverse, although of course in
the end related, research topics, and that helped to broaden the general
research directions. I engaged in many productive groups with professors,
Raman Sanyal, Josephine Yu, Martin Henk, Federico Ardila, Alexander
Postnikov, where the seed of several projects were laid down. In some cases
it was particularly helpful having all these people readily available in
person, as some of them as not as available via email. But in MSRI, with
door opens and a very welcoming attitude, it was easy to go in and
immediatly start a conversation. To me, that made a huge difference. The
other postdocs and students I met, Florian Frick, Hailun Zheng, Hao Chen,
Giulia Codenotti, and more, were very open to discussing our research
ideas. I want to emphasize how good the workshops were.

Who knows what happens in the future, but truth is that right now, most of
my research network was built during the stay at MSRI. A network and
exposition that I definitely feel will help finding a future position.

Name: Anastasia Chavez

Year of Ph.D.: 2017

Institution of Ph.D.: UC Berkeley

Dissertation title: Posets, Polytopes and Positroids

Ph.D. advisor: Lauren Williams (UCB) and Federico Ardila (SFSU)

Mentor while at MSRI: Josephine Yu and Jesus De Loera

Institution prior to obtaining the MSRI PD fellowship: UC Berkeley
Position at that institution: Graduate Research Assistant

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

Position: Postdoctoral Research Fellow

Anticipated length: 1.5 years

Mentor (if applicable): Jesus De Loera

30




Postdoctoral fellow’s comments:

I have fully enjoyed my time at MSRI. The environment is welcoming,
invigorating, and inspiring. Moreover, the GTC organizers brought together
a series of wonderful speakers and members for the semester that made my
experience very fulfilled. Since my arrival I have begun two new
collaborations. One collaboration is with my assigned mentor, Josephine
Yu, exploring Chow Betti numbers for lattice path matroid polytopes.
Another collaboration is with Margaret Bayer. We are hoping to understand
and describe the matroid arising from the linear relations between the ab-
index and cd-index of Eulerian posets. My work with Josephine is very new
for me, in an area of research I am less familiar with. She has been
wonderful to work with and has been very supportive in other ways during
the semester (eg. applying for NSF postdoc, CV, career ideas). My work
with Marge is more familiar to me and has also been great. We have made
some progress in better understand the description we hope for, and have
received some great leads on papers to read and people to contact from
other GTC members over the months here.

I have begun writing a paper from a past joint project that I hope to submit
by the spring. I had and received many new ideas for possible research
projects to pursue and have had to log those away for now. I found that
while at MSRI I had no lack of work to do, ideas to have, or inspiring
conversations to engage in. This has led to me having 4 projects to juggle at
the moment, which will keep me sustained as I move to me next job
position.

My time at MSRI has been very beneficial for the exposure to great
mathematicians and their current research, networking and building
community with great people, motivating in my own work and goals in
mathematical research, and building new collaborations and friendships. I
also love the area and the beauty of the view.

My fellowship has certainly helped in my progress towards my next
postdoc position which will continue with research. It has allowed me to
begin projects that I can continue working on hopefully lead to papers to
submit, and further projects to pursue. Moreover, it has given me the
experience of mathematical research that I didn't have as a graduate student
to help me better understand my future career goals. I am very grateful for
this fellowship and the experience I have had at MSRI.

31




F ek
Chen, Hao
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Name: Hao Chen

Year of Ph.D: 2014

Institution of Ph.D.: FU Berlin

Dissertation title: Ball Packings and Lorentzian Discrete Geometry
Ph.D. advisor: Giinter M. Ziegler

Mentor while at MSRI: Igor Pak, Bernd Sturmfels

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

Position at that institution: Research Assistant

Mentor (if applicable): n/a

Institution (or company) where you are going after the MSRI PD
fellowship: MPI for dynamics and selforganization

Position: Postdoc

Anticipated length: 1 year

Postdoctoral fellow’s comments:

At MSRI, I finished my work on weakly inscribed polyhedra, and revised a
paper on periodic minimal surfaces. Within GTC I worked on spherical
hyperplane arrangement with congruent regions, and proved that those of
3D are Covered. I also worked with Doolittle on reconstructability, and
with Zheng on enumeration of centrally-symmetric neighborly polytopes.
These projects are ongoing.

I'm at the moment of expanding my area of research to differential
geometry. The director of MSRI learned this and introduced me to David
Hoffman, which leads to me giving a talk in Stanford geometry seminar.
This really boosted my career in a new direction.
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Frick, Florian

Name: Florian Frick

Year of Ph.D: 2015

Institution of Ph.D.: Technische Universitit Berlin

Dissertation title: Combinatorial Restrictions on Cell Complexes
Ph.D. advisor: John M. Sullivan

Mentor while at MSRI: Imre Barany and Victor Reiner

Institution prior to obtaining the MSRI PD fellowship: Cornell University
Position at that institution: H.C. Wang Assistant Professor (non tenure-track)
Mentor (if applicable): n/a

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

Position: H.C. Wang Assistant Professor

Anticipated length: 6 months

Postdoctoral fellow’s comments:

The postdoctoral fellowship at MSRI provided me with enough time and
resources that [ was able to finish old projects as well as begin new ones.
During my time at MSRI I finished researching and writing two papers
about projects that I had begun earlier: "Chromatic numbers of stable Kneser
hypergraphs via topological Tverberg-type theorems" (arXiv:1710.09434)
and "On the generalized Erdds—Kneser conjecture: proofs and reductions"
(arXiv:1712.03456; joint with J. Aslam, S. Chen, E. Coldren, and L.
Setiabrata). Both papers have been submitted for publication. Additionally,
together with my collaborator F. Meunier, who was also in residence at
MSRI, and K. Houston-Edwards I revised the manuscript "Achieving rental
harmony with a secretive roommate", which had been submitted to Amer.
Math. Monthly for publication.

I started a project with S. Zerbib on "colorful" theorems in discrete geometry
proving a common generalization of the colorful Caratheodory theorem of
Barany and the colorful KKMS theorem of Shih and Lee via topological
methods. We collected our results in a joint manuscript entitled "Colorful
coverings of polytopes and piercing numbers of colorful d-intervals"
(arXiv:1710.07722) and have submitted it for publication. Some of the many
interesting conversations I had at MSRI will likely lead to future
collaborations. In fact, discussions with E. Nevo about extending lower
bounds for vertex numbers of triangulations of real projective spaces to
"skeleta" of classifying spaces of finite groups by exposing equivariant
cohomological obstructions have already proven fruitful. We have collected
interesting preliminary results that we are currently
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trying to extend and improve upon. I also worked on a project on "Splitting
loops and necklaces" with H. Thomas, who was at MSRI for a workshop,
and others who were not physically present at MSRI. The corresponding
manuscript has almost been finished.

Certainly the postdoctoral fellowship at MSRI was immensely beneficial to
my research program. For a multitude of other conversations I had with
people I had not previously collaborated with, it is difficult to tell whether
they will lead to joint projects, but I would not be surprised if some of them
grew into new research collaborations. I have learned about numerous new
problems, methods, and developments through seminars, workshops,
mentoring, and more informal discussions. The mentoring program has been
helpful beyond the mathematical aspects present at MSRI, and my mentors
have helped me in writing and revising my job application materials, and
have given me outstanding advice for how to navigate the job market. While
the connections I made at MSRI had no direct influence on my success on
the academic job market this year, they made significant indirect
contributions.
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Liu, Xue (Gaku)

Name: Xue (Gaku) Liu

Year of Ph.D: 2017

Institution of Ph.D.: MIT

Dissertation title: The topology of Baues complexes and flip graphs
Ph.D. advisor: Alexander Postnikov

Mentor while at MSRI: Francisco Santos

Institution prior to obtaining the MSRI PD fellowship: MIT
Position at that institution: Graduate student
Mentor (if applicable): Alexander Postnikov

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

Position: Postdoc

Anticipated length: 2 years

Mentor (if applicable): Karim Adiprasito

Postdoctoral fellow’s comments:

At MSRI I met many people working in my field for the first time and made
lasting connections. With Karim Adiprasito and Igor Pak I solved a
conjecture on subdivisions of polytopes with rational slopes related to
polytstable reduction of log schemes in algebraic geometry. With Thomas
McConville I solved a problem on zonotopes whose cellular strings are all
coherent. Both papers are in progress. I found my experience at MSRI very
beneficial, not only because of these connections and collaborations but also
the exposure to new ideas and techniques. The fellowship will likely help in
finding future positions.
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Rayond, Annie

Name: Annie Raymond

Year of Ph.D: 2014

Institution of Ph.D.: Technische Universitdt Berlin

Dissertation title: Polyhedral Methods Applied to Extremal Combinatorics
Problems

Ph.D. advisor: Martin Grotschel

Mentor while at MSRI: Frédéric Meunier

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

Position at that institution: Acting Assistant Professor (i.e., postdoc)
Mentor (if applicable): Rekha Thomas

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

Position: Assistant Professor

Anticipated length: tenure-track

Postdoctoral fellow’s comments:

My time at MSRI was extremely beneficial. It allowed me to get to know
better many of my peers, both younger and older. As I'm starting a new
group in discrete math at UMass with Alejandro Morales, these contacts
will be very helpful: they are more likely to come and give talks in our
group and to send us their students. In terms of research, this was also a
productive time. I worked on figuring out a description for the convex hull
of 3-profiles of graphs where the number of vertices goes to infinity---we
now have an almost full description and are hoping to be completely done
soon. Graph theory is used in a number of fields like computer science,
chemistry and biology where graphs tend to be very large. It is unclear how
to make sense of such big graphs. Understanding their local profiles is one
way to understand them. I also started talking with Federico Castillo and
José Samper about collaborating on a project about balanced simplicial
complexes and matroids. Finally, I already had my next position lined up
when I arrived at MSRI, so my stay did not help me in that regard.
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Zerbib Gelaki. Shira

Name: Shira Zerbib Gelaki

Year of Ph.D: 2014

Institution of Ph.D.: Technion - Israel Institute of Technology
Dissertation title: Problems in Combinatorial Geometry
Ph.D. advisor: Ron Aharoni and Rom Pinchasi

Mentor while at MSRI: Francis Su

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

Position at that institution: Postdoc T.H.Hildebrandt Assistant Professor
Mentor (if applicable): Alexander Barvinok

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

Position: T.H.Hildebrandt Assistant Professor

Anticipated length: July 2018

Mentor (if applicable): Alexander Barvinok

Postdoctoral fellow’s comments:

This semester at MSRI was probably the most productive and enjoyable
time in my career so far.

During this semester I was able to initiate, conclude and submit for
publication three research papers, with collaborators I first met at MSRI:

- F. Frick and S. Zerbib, Colorful coverings of polytopes and piercing
numbers of colorful d-intervals.

- K. Nyman, F. E. Su and S. Zerbib, Fair division with multiple pieces.

- F. E. Suand S. Zerbib, Piercing Numbers in Approval Voting.

In addition to the above, during this semester at MSRI I have been able to
complete and submit for publication a research paper that was initiated prior
to this semester:

- S. Gao and S. Zerbib, The (2,2) and (4,3) properties in families of fat sets
in the plane.

I further started during the semester two new collaborations with members
of the program:

- Piercing axis-parallel rectangles - a topological method, with E. Nevo, and
- A new Sperner-type lemma and applications, with F. Meaner.

Apart from these new projects and collaborations I benefitted greatly from
meeting researchers working in my field, and from learning new methods
and ideas at the program's seminars and workshops. I feel that this semester
has contributed greatly to my professional development and to my chances
of finding a satisfying tenure-track position.

37




-y

Zheng, Hailun

Name: Hailun Zheng

Year of Ph.D: 2017

Institution of Ph.D.: University of Washington

Dissertation title: On the g2-number of various classes of spheres and
manifolds

Ph.D. advisor: Isabella Novik

Mentor while at MSRI: Eran Nevo

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

Position at that institution: Graduate student

Mentor (if applicable): Isabella Novik

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

Position: Postdoc

Anticipated length: 2018-2020

Mentor (if applicable): Alexander Barvinok

Postdoctoral fellow’s comments:

I don't finish any paper in my stay in MSRI. I started several projects with
various people in MSRI. With Eran Nevo we start working on the lower
bound conjecture on d-polytopes with no missing faces of dimension > d-r,
and the characterization of polytopes with g3=1. With Basudeb we start
working on the construction of minimal triangulations of S*i \times S*j. Also
with Hao Chen we've worked on studying neighborly centrally symmetric
polytopes.

I find the experience at MSRI very beneficial. It helps to find collaborators
with common interest.
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Geometric Functional Analysis and Applications

Cousins, Benjamin

Name: Benjamin Cousins

Year of Ph.D: 2017

Institution of Ph.D.: Georgia Institute of Technology

Dissertation title: Efficient High-Dimensional Sampling and Integration
Ph.D. advisor: Santosh Vempala

Mentor while at MSRI: Gideon Schechtman

Institution prior to obtaining the MSRI PD fellowship: Georgia Institute of
Technology

Position at that institution: PhD Student

Mentor (if applicable): n/a

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

Position: Postdoctoral Researcher

Anticipated length: 1.5 years

Mentor (if applicable): Alex Andoni, Ton Dieker

Postdoctoral fellow’s comments:

My time at MSRI was excellent for exposing me to new researchers and
areas. While my previous research was very much in the area of geometric
functional analysis, my focus was from the computer science perspective.
My postdoc at MSRI allowed me to obtain a broader perspective of the field.
My collaborators at MSRI included Uri Grupel, Paata Ivanisvili, Luis
Rademacher, and Beatrice-Helen Vritsiou. One particular idea I had was with
Luis Rademacher, for a new approach to showing a lower bound for volume
computation of a convex body in the oracle model. I believe the time at
MSRI will help me find a future position, as it both helped me develop new
collaborations/contacts, as well as exposed more people to my research.
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anisvili, Paata

Name: Paata Ivanisvili

Year of Ph.D: 2015

Institution of Ph.D.: Michigan State University

Dissertation title: Geometric Aspects of Exact Solutions of Bellman
Equations of Harmonic Analysis Problems

Ph.D. advisor: Alexander Volberg

Mentor while at MSRI: Franck Barthe

Institution prior to obtaining the MSRI PD fellowship: Kent State University
Position at that institution: Postdoc
Mentor (if applicable): Fedor Nazarov

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

Position: Postdoc

Anticipated length: 8-9 months

Mentor (if applicable): Assaf Naor

Postdoctoral fellow’s comments:

During my stay at MSRI I worked on several projects.

1. Square function and the Hamming cube: duality (joint work with F.
Nazarov, A. Volberg).

This is a project which started previous semester and was completed this
semester. It improves a certain estimate of Naor--Schechtman, and more
importantly, it shows a certain duality between square function estimates
(martingales) and gradient estimates on the Hamming cube. The paper is
accepted to Discrete Analysis journal

2. Superexponential estimates and weighted lower bounds for the square
function (joint work with S. Treil)

This is the project wish was born last semester jointly with my mentor Sergei
Treil at MSRI. We obtain superexponential bounds for the classical dyadic
square function estimate in arbitrary dimension which is sharp as dimension
tends to infinity. This result in a certain sense is dual to measure
concentration phenomena, and it follows up the work of Chang--Wilson--
Wolff. The paper is submitted to a journal.

3. The Sharp Constant in the Weak (1,1) Inequality for the Square Function:
A New Proof (joint work with I. Holmes, A. Volberg), submitted.

4. From discrete flow of Beckner to continuous flow of Janson in complex
hypercontractivity (jointly with A. Volberg)
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This project was initiated last semester jointly with A. Volberg. We show
that Beckner's discrete monotonicity result in his proof of Hausdorff--Young
inequality with sharp constants very naturally suggests and proves the
monotonicity of a continuous flow introduced by Jansons in complex
hypercontractivity. The paper is submitted to a journal. This project will
have the upcoming second part which is still in the process of writing.

5. Martingale transform and Square function: some end-point weak
weighted estimates (jointly wth A. Volberg)

We show how the weighted endpoint estimates for the martingale transform
can increase with respect to Muckhenhoupt characteristics. The results are
sharp. We also consider related questions for the square functions. The paper
is on arXiv.

6. Remark on Pelczynski conjecture (Jointly with T. Tkocz)

We improved all previously known bounds in Pelczynki's conjecture. The
paper could be published but before it makes sense to think if we could
further improve our bound (or just prove the conjecture in the best scenario
case). This requires further investigations. This project was initiated at
MSRI with T. Tkocz postdoc from GFA.

7. Bobkov type inequality (jointly with F. Barthe)

We made some progress in better understanding Bobkov's inequality to
extend it some other class of measures. We found a new proof of it via
optimal control theory (draft is written) which uses lots of ODEs. So if we
could further push this argument then we may obtain new results in this
direction. Also we showed that by differentiating functional form of the
Ehrhard inequality (in the same spirit as Bobkov--Ledoux did with Prekopa-
-Leindler) we can obtain Bobkov's inequality. It would be interesting to
understand if we can use this approach to get Bobkov type inequalities for
some other measures.

My experience at MSRI was very beneficial. I have learned some new
techniques. My fellowship helped me very much to establish new
collaborators here at MSRI, and I think it will help me to find new positions
in other places if the case I need it.
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Livsht, Galyna

Name: Galyna Livshyts

Year of Ph.D: 2015

Institution of Ph.D.: Kent State University

Dissertation title: On the Geometry of Log-concave measures
Ph.D. advisor: Artem Zvavitch

Mentor while at MSRI: Bo’az Klartag

Institution prior to obtaining the MSRI PD fellowship: Georgia Institute of
Technology

Position at that institution: Assistant Professor

Mentor (if applicable): n/a

Institution (or company) where you are going after the MSRI PD
fellowship: Georgia Institute of Technology

Position: Assistant Professor

Anticipated length: tenure track

Postdoctoral fellow’s comments:

My experience at MSRI was fantastic! I have finished two papers, one joint
with Andrea Colesanti and another with Konstantin Tikhomirov. I
continued working on another paper, joint with Grigoris Paouris, Peter
Pivovarov and Benjamin Jaye. I have started and essentially finished a
paper with Alexander Kolesnikov, in which we found an asymptotic
solution to the conjecture of Garnder and Zvavitch, which I have been
working on for a long time. I have started a collaboration with Paata
Ivanisvili on the generalized Log-Sobolev type inequalities. I have been
working with Bo’az Klartag on a very difficult problem of removing a
logarithmic error from an estimate for the slicing problem for measures; we
have managed to find a way to significantly improve the argument which
will hopefully lead to the solution. During this time I had also learned many
new ideas and technics. I have had many interesting discussion with many
members at MSRI, and I have a number of interesting projects lined up.
Finally, I should mention that the conferences and seminars held at MSRI
were really fantastic and I learned a lot. For all of the reasons described
above, I think that my experience at MSRI was very beneficial and had a
great impact on my career.

42




Rotem, Liran

Name: Liran Rotem

Year of Ph.D: 2016

Institution of Ph.D.: Tel-Aviv University

Dissertation title: Analytic and Algebraic Aspects of Convexity
Ph.D. advisor: Vitali Milman

Mentor while at MSRI: Shiri Artstein / Bo'az Klartag

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

Position at that institution: Dunham Jackson assistant professor (non tenure-
track postdoc position)

Mentor (if applicable): Officially, none.

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

Position: Dunham Jackson assistant professor

Anticipated length: Until May 2019.

Postdoctoral fellow’s comments:

During my time in MSRI I got the chance to collaborate with many people.
Some of these collaborations were continuations of ongoing projects, but
since I am usually on a different continent than my co-authors, our joint
time in MSRI was very useful. Together with Vitali Milman, my old PhD
advisor, I continued a project regarding new constructions of convex
bodies. We submitted two papers for publication, one that already appeared
in Comptes Rendus Mathematique and one that is still under review.

I also talked with Dario Cordero-Erausquin about an ongoing joint project
regarding the (B)-conjecture for general log-concave measures. This project
will probably result in a joint paper soon.

I also had the opportunity to discuss mathematics with other people. These
are mostly people I met before, but didn't get the chance to discuss
mathematics with. For example, I talked with Ramon Van Handel about
interpolation theory, and talked with Piotr Nayar about the (B)-conjecture
and log-Brunn-Minkowksi inequality, in connection with my joint work
with Dario. I also talked with Christian Houdré about concavity properties
of stable distributions. It is too soon to tell if these discussions will lead to a
collaboration and to new papers.
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Tikhomirov,
Konstantin

I attended many interesting talks during my time in Berkeley, and these
talks gave me several ideas for new research projects. Most concretely, I've
started to think about information theoretic inequalities on Lie groups, and
their relation to geometric inequalities on such groups. In this direction, the
proximity of MSRI to UCB proved to be useful, as I got to discuss these
topics with Tom Courtade from the university.

I cannot say at this point that my time in MSRI helped me in finding a
future position.

Name: Konstantin Tikhomirov

Year of Ph.D.: 2016

Institution of Ph.D.: University of Alberta

Dissertation title: High-dimensional phenomena in convex geometry, and
random matrix theory

Ph.D. advisor: Nicole Tomczak-Jaegermann

Mentor while at MSRI: Mark Rudelson

Institution prior to obtaining the MSRI PD fellowship: Princeton University
Position at that institution: Instructor
Mentor (if applicable): Assaf Naor

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

Position: Instructor

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

Mentor (if applicable): Assaf Naor

Postdoctoral fellow’s comments:

My postdoctoral fellowship at MSRI was extremely beneficial for my
research. While at MSRI, I worked (and currently continue to work) on
joint projects with Grigoris Paouris, Petros Valettas, Mark Rudelson, Pierre
Youssef, Nicole Tomczak-Jaegermann, Alexander Litvak, Anna Lytova. |
am sure the MSRI program was very helpful with finding tenure-track
position. Significant part of the following preprints was written while at
MSRI:

* (with Alexander Litvak, Anna Lytova, Nicole Tomczak-Jaegermann and
Pierre Youssef) The rank of random regular digraphs of constant degree,
arXiv:1801.05577
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Tomasz, Tkocz

* (with Alexander Litvak, Anna Lytova, Nicole Tomczak-Jaegermann and
Pierre Youssef) Circular law for sparse random regular digraphs,
arXiv:1801.05576

* (with Alexander Litvak, Anna Lytova, Nicole Tomczak-Jaegermann and
Pierre Youssef) Structure of eigenvectors of random regular digraphs,
arXiv:1801.05575

* (with Galyna Livshyts) Cube is a strict local maximizer for the
illumination number. arXiv:1710.05070

* Invertibility via distance for non-centered random matrices with
continuous distributions. arXiv:1707.09656

Name: Tomasz Tkocz

Year of Ph.D: 2015

Institution of Ph.D.: University of Warwick

Dissertation title: High-dimensional phenomena : dilations, tensor products
and geometry of L 1

Ph.D. advisor: Keith Ball

Mentor while at MSRI: Olivier Guedon

Institution prior to obtaining the MSRI PD fellowship: Princeton University
Position at that institution: Postdoctoral research associate
Mentor (if applicable): n/a

Institution (or company) where you are going after MSRI: Carnegie Mellon
University

Position: Assistant Professor

Anticipated length: Tenure track

Postdoctoral fellow’s comments:

Please provide a short narrative describing your experiences and activities
during your fellowship. Be sure to include any collaborations you
participated in, papers you wrote or worked on, new ideas that you had or
research projects that you began. Please also let us know whether you
found your experience at MSRI beneficial, and the reasons why. Finally,
let us know if you feel your fellowship has helped (or will help) you with
finding a future position.

I began new collaboration with two postdocs (Beatrice and Paata) and our
exciting projects are ongoing. This is the highlight of my stay at MSRI. The
fellowship was also an opportunity to finish one project with Alexandros
Eskenazis (PhD student at Princeton) and Piotr Nayar (University of
Warsaw). (They visited MSRI for a while.) Our project investigates sharp
comparison of moments for various classes of random variables appearing
in a geometric context. [ was fortunate enough to secure my future position
before the programme at MSRI started.
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Vritsiou,
Beatrice-Helen

Name: Beatrice-Helen Vritsiou

Year of Ph.D: 2013

Institution of Ph.D.: National and Kapodistrian University of Athens
Dissertation title: Geometry of isotropic log-concave measures
Ph.D. advisor: Professor Apostolos Giannopoulos

Mentor while at MSRI: Professor Grigoris Paouris

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

Position at that institution: Postdoctoral Assistant Professor

Mentor (if applicable): Professor Roman Vershynin

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

Position: Assistant Professor

Anticipated length: tenure-track

Postdoctoral fellow’s comments:

During the semester at MSRI, I worked on two papers that are almost
finished. One is about the variance conjecture for the operator norm: the
main result of this paper was essentially completed before my arrival at
MSRI, but during my stay here I tried to understand better the tools that
I'm using for this result and thus to present the result in a much clearer and
precise context. This should hopefully help me in the next few months to
also study generalisations of the result to cases of other Schatten norms.
The other paper is about the existence of regularly covering ellipsoids for
non-symmetric convex bodies. This was also an ongoing project I had
before arriving at MSRI, but the final ingredient in the approach was
inspired by a seminar talk I attended at MSRI. In addition to working on
these two papers, I have had research discussions with Han Huang and
Tomasz Tkocz, who were also in residence, on ongoing projects; in fact,
the collaboration with Tkocz started here at MSRI.
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Youssef, Pierre

Name: Pierre Youssef

Year of Ph.D: 2013

Institution of Ph.D.: Université Paris-Est Marne-La-Vallée

Dissertation title: Invertibilité restreinte, distance au cube et covariance de
matrices aléatoires

Ph.D. advisor: Olivier Guédon

Mentor while at MSRI: Ramon Van Handel and Rafal Latala

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

Position at that institution: Assistant Professor

Mentor (if applicable): n/a

Institution (or company) where you are going after the MSRI PD
fellowship: Université Paris Diderot

Position: Assistant Professor

Anticipated length: n/a

Postdoctoral fellow’s comments:

- The dimension free structure of non homogeneous random matrices (joint
with R. Van Handel and R. Latala).

- Random regular digraphs: Structure of eigenvectors (joint with A. Litvak,
A. Lytova, N. Tomczak-Jaegermann, K. Tikhomirov).

- Random regular digraphs: the circular law (joint with A. Litvak, A.
Lytova, N. Tomczak-Jaegermann, K. Tikhomirov).

- The rank of random regular digraphs of constant degree (joint with A.
Litvak, A. Lytova, N. Tomczak-Jaegermann, K. Tikhomirov).

- Refined restricted invertibility (joint with A. Naor).

I am grateful for my stay in MSRI as it was very productive and had a lot
of time for research and collaboration. It is also great to have many
specialists in the field nearby and accessible to discuss with. Even though I
have secured a position already, my PD fellowship boosted my CV
considerably and will provide me with more opportunities in the future.
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Zhang, Ning

Name: Ning Zhang

Year of Ph.D: 2017

Institution of Ph.D.: University of Alberta

Dissertation title: Topics in convex geometric analysis and discrete
tomography

Ph.D. advisor: Vladyslav Yaskin

Mentor while at MSRI: Dmitry Ryabogin and Monika Ludwig

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

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

Position: Postdoc

Anticipated length: 7 month

Mentor (if applicable): Artem Zvavitch

Postdoctoral fellow’s comments:

After Kent State University, I got a permanent job in Huazhong University
of Science and Technology, China.

Working in MSRI with the experts from all over the world is fantastic.
During the stay, we mainly study in three areas and have finished two
papers and working on one, that is as follows:

Jointly with Matthew Stephen and Sergii Myroshnychenko (not in MSRI),
we complete solve the Grunbaum’s inequality for sections and give general
version of this inequality, see arXiv:1711.00998.

Secondly, an old conjecture posed by Nakajima and Suss in 1932 is solved
(the discussion with Dmitry Ryabogin helps a lot). Based on this paper,
some other problems of bodies with congruent sections or projections can
be approved, see arXiv: 1711.10445.

Finally, jointly with Monika Ludwig, a capacitary projection body is
discovered, which is related with the regular projection body but ask the
capacity of projection.

There are other materials we are working on but not finish yet.

Jointly with Han Huang, a conjecture posed by Vitali Milman is true for
bodies containing a unit ball or contained in a unit ball, but in general still
unknown.

Jointly with Elisabeth Werner, we are working on the differential forms of
floating bodies, which is related to the uniqueness of convex bodies by non-
central sections.
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Enumerative Geometry Beyond Numbers

Name: Yaim Cooper

Year of Ph.D.: 2013

Institution of Ph.D.: Princeton

Dissertation title: The geometry of stable quotients in genus one.
Ph.D. advisor: Rahul Pandharipande

Mentor while at MSRI: Barbara Fantechi

Cooper, Yaim

Institution prior to obtaining the MSRI PD fellowship: Harvard University
Position at that institution: NSF postdoc
Mentor (if applicable): Shing-Tung Yau/Joe Harris

Institution where you are going after the MSRI PD fellowship: IAS
Position: Visitor

Anticipated length: 1 year

Mentor (if applicable): n/a

Postdoctoral fellow’s comments:

I had a wonderful and productive semester at MSRI. The program was
jam packed - we all hit the ground running with a very nice workshop at
the beginning, and it felt like it went nonstop from there. MSRI did a great
job of providing a stimulating environment without having so many
talks that I was unable to work, and the organizers did a truly fantastic job
of getting many very very wonderful colleagues together.

One enjoyable facet of the semester was organizing the "Young people's
seminar". The aim of the seminar was to have a weekly gathering of the
graduate students and postdocs, and to have talks meant to be fully
accessible to us. Some weeks we had one of us speak and share something
we were working on, with an eye toward finding projects to collaborate on
with each other. Other weeks we had a senior member, or visitor, give a
talk with the expectation of many questions (which we definitely
provided). I learned a lot from my peers in this seminar.
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Ferreira de Velloso
Vianna, Renato

I also am very happy to have made progress on an old idea that I had tried
before but gotten stuck on. In a paper from several years ago, my co-author
and I noted that there should be a generalization of an operator we write
down in that paper to an infinite family of related operators. I had previously
tried to calculate some of these further operators, with little success. Since
then however, Felix Janda and collaborators developed some new tools to
calculate certain cycles and this semester we had some success applying that
machinery to my setting. Even that can likely only give part of the answer -
but [ am optimistic that the remainder can be calculated from certain
properties of vertex operators, and Andrei Negut taught me a lot this
semester about that subject. The perfect combination of people was here at
this program for bringing progress to this problem, and progress would have
been much slower if we weren't all in the same place.

I am sure that my time at MSRI and the work I did here will help when I
apply for my next job.

Name: Renato Ferreira de Velloso Vianna

Year of Ph.D.: 2014

Institution of Ph.D.: UC Berkeley

Dissertation title: “On exotic Lagrangian tori in CP"2”
Ph.D. advisor: Denis Auroux

Mentor while at MSRI: Tobias Ekholm and Ivan Smith

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

Position at that institution: Postdoc

Mentor (if applicable): Ivan Smith

Institution (or company) where you are going after the MSRI PD fellowship:
Univ. Federal do Rio de Janeiro (UFRJ)

Position: Professor (Adjunto)

Anticipated length: (if it is a tenure track position just write tenure-track):
permanent
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Postdoctoral fellow’s comments:

My experience at MSRI was very enriching. I participated on several
workshops and seminars, including the Mirror Symmetry seminar, EGN
seminar organized by Vivek Shende, Polyfolds Lab organized by Katrin
Wherheim and Dusa McDuff. I gave talks at the EGN students seminar as
well as at the Mirror Symmetry seminar, besides the 5 minutes talk. I
collaborated a lot with Dmitry Tonkonog, postdoc at UC Berkeley. Besides
other fruitful discussions, we finished our collaboration with Egor
Shelukhin, which is in the preprint https://arxiv.org/abs/1804.02044, which
I presented at the Symplectic geometry Seminar at the Universite de
Montreal. We developed our collaboration with Luis Diogo and Weiwei
Wu, which I presented at the Mirror Symmetry and Enumerative Geometry
conference at UC Berkeley.

I was offered my future position before I arrived at MSRI, but having
accepted an offer from MSRI for sure weighted positively in my curriculum.
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Leistner, Daniel

Name: Daniel Halpern-Leistner

Year of Ph.D.: 2013

Institution of Ph.D.: UC Berkeley

Dissertation title: Geometric invariant theory and derived categories of
coherent sheaves

Ph.D. advisor: Constantin Teleman

Mentor while at MSRI: Andrei Okounkov

Institution prior to obtaining the MSRI PD fellowship: Columbia University
Position at that institution: Postdoc (Ritt Assistant Professor)
Mentor (if applicable): Andrei Okounkov

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

Position: Assistant Professor

Anticipated length: Tenure track

Mentor (if applicable): NA

Postdoctoral fellow’s comments:

I spent most of my time working on three papers which I had started before
coming to MSRI: the first is a long rewrite of a chapter of my thesis “On the
structure of instability in moduli theory.” I’ve now finished that and will be
posting it to the arxiv soon. The second is a paper on the existence of good
moduli spaces (with Jochen Heinloth and Jarod Alper), and the third is a
project on categorical stable envelopes (with Andrei Okounkov and Davesh
Maulik, both participating in the program).

I also had some nice conversations with other post docs and members at
MSRI which may evolve into new collaborations and projects: Arnav
Tripathy, Ben Davison, Felix Janda, Martijn Kool, Hiroshi Iritani.

My experience at MSRI was very beneficial to my research. I learned a lot
in the seminars and from talking with people, and it was really great to have
experts on so many of my interests around the corner. It felt a little bit like
grad school again. I already had a position when I came to MSRI, but my
visit helped me make some new connections and gave me a lot to think
about over the next few years.
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Oberdieck,
Georg

Name: Georg Oberdieck

Year of Ph.D.: 2015

Institution of Ph.D.: ETH Zurich

Dissertation title: The enumerative geometry of the Hilbert schemes of points
of a K3 surface

Ph.D. advisor: Rahul Pandharipande

Mentor while at MSRI: Alexei Oblomkov

Institution prior to obtaining the MSRI PD fellowship: MIT
Position at that institution: Moore Instructor
Mentor (if applicable): Davesh Maulik

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

Position: Bonn Junior Fellow

Anticipated length: 5 years

Mentor (if applicable):

Postdoctoral fellow’s comments:

During the semester I got to meet a lot of people in the field, and get back
together with collaborators. There were plenty of talks covering all of the
new research directions, and almost all of the major people in the field were
around. Together with Andrei Negut I ran a weekly seminar (the Moduli and
Representation Theory seminar), which was a bit more informal than the
other seminars, but because of that often featured quite lively discussions.

DIscussions with Junliang Shen and Qizheng Yin at the first conference of
the semester led to a joint collaboration, which resulted in the paper
"Rational curves in the Fano varieties of cubic 4-folds", to be posted to arXiv
in the next days. During my time here I also started a collaboration with Jim
Bryan and Sheldon Katz on CHL models (in progress), and a collaboration
with Alexei Oblomkov and Aaron Pixton on the quantum cohomology of the
Hilbert scheme of points of T*C. In both cases the exchanges with various
people at MSRI was useful, e.g. Arnav Tripathy for the first, Andrei
Okounkov and students for the second. Also, at both conferences this
semester I was able to meet Yukinobu Toda to discuss a joint project on
abelian threefolds (also joint with Dulip Piyaratne). The semester was full of
activity, fast paced and gave new ideas in my research, in short I had a good
and productive time.
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Rennemo, Jargen
Vold

Name: Jorgen Vold Rennemo

Year of Ph.D.: 2015

Institution of Ph.D.: Imperial College London, UK

Dissertation title: The homological projective dual of Sym”2 P”n
Ph.D. advisor: Richard Thomas

Mentor while at MSRI: Jim Bryan

Institution prior to obtaining the MSRI PD fellowship: University of Oslo
Position at that institution: Post-doctoral Research Fellow
Mentor (if applicable): N/A

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

Position: Post-doctoral Research Fellow

Anticipated length: (if it is a tenure track position just write tenure-track): 2
years 7 months, until Feb 1, 2021.

Mentor (if applicable): N/A

Postdoctoral fellow’s comments:

My experience at the MSRI has been that of being immersed in a very active
research environment with many interesting seminars and people to learn
from. While I can't point to a major new idea or breakthrough happening
during my stay here, I have learned a lot about problems and areas adjacent
to my own main interests, which I am sure will be very useful when I get
back to my home institution and find time to process these new impulses.

I have made progress on writing a paper on the crepant resolution conjecture
in DT theory, jointly with Sjoerd Beentjes and John Calabrese. Giving talks
on this paper and talking to experts has refined my understanding of the
problem and its broader context.

Several minor new research directions were opened up during my stay, in
particular a visit to the University of Oregon lead to an investigation,
together with Nick Addington, of a certain conjecture on motivic invariants
of Hilbert schemes of curves.

Overall, my experience at the MSRI has been a very positive one, with lots
of stimulating seminars and people to talk to. I am sure that this fellowship
will help me find a future position, both for the silly reason that it looks
good on my resume, and for the more serious one that some of the insights
I've gained here will surely be of use in carrying out good research and
writing grant proposals in the future.
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Shakirov, Shamil

Name: Shamil Shakirov

Year of Ph.D.: 2015

Institution of Ph.D.: UC Berkeley

Dissertation title: Applications of Macdonald ensembles

Ph.D. advisor: Mina Aganagic and Nikolai Reshetikhin

Mentor while at MSRI: Albrecht Klemm

Institution prior to obtaining the MSRI PD fellowship: Harvard University
Position at that institution: Junior Fellow

Mentor (if applicable): n/a

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

Position: Junior Fellow

Anticipated length: (if it is a tenure track position just write tenure-track):
December 2018

Mentor (if applicable): n/a

Postdoctoral fellow’s comments:

During my MSRI postdoctoral fellowship I participated in the program
"Enumerative geometry beyond numbers". The program and my experience
at MSRI in general has been very beneficial, resulting in several
collaborations, new research projects and potential upcoming papers. In
particular, ongoing discussion with P.Koroteev (UC Davis) at MSRI will
soon result in a collaborative paper on the subject of double elliptic
integrable systems. Also, numerous discussions with A.Oblomkov,
E.Gorsky and A.Negut (EGBN program participants) has significantly
contributed to and improved my understanding of interrelations between
knot theory and algebraic geometry. Finally, a discussion with Avraham
Aizenbud (a participant of the parallel program "Group Representation
Theory and Applications") has contributed to and enhanced my
understanding of connections of my research to p-adic theory. During the
time at the institute I finished and published online 3 papers that I have
been previously working on at Harvard. To answer the last question, I do
not think that my MSRI fellowship has helped or will help me with finding
a future position.
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Name: Sara Tukachinsky

Year of Ph.D.: 2017

Institution of Ph.D.: The Hebrew University of Jerusalem

Dissertation title: Point-like bounding chains in open Gromov-Witten theory
Ph.D. advisor: Jake Solomon

Mentor while at MSRI: Denis Auroux

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

Position at that institution: postdoc

Mentor (if applicable): Helmut Hofer

Institution where you are going after the MSRI PD fellowship: IAS
Position: postdoc

Anticipated length: 2 years

Mentor (if applicable): Helmut Hofer

Postdoctoral fellow’s comments:

During my fellowship at MSRI, I have participated in the two workshops of
the EGN program and attended many of the seminars regularly. This allowed
me to get a general picture of the current state and topics of interest in the
field, and helped me learn about many exciting ideas, examples and
questions. Overall, the whole experience was very enriching and stimulating.
I met many experts, had in-depth conversations with some of them, and got
several opportunities to share my own research with them, both in personal
conversations and in a series of two talks I gave in one of the program's
seminars.

During the semester, I have made significant progress on a paper in
preparation, Open WDV'V equations from the $A \infty$ perspective, joint
with Jake Solomon. I have also made some progress in preparing for
publication an older paper, Differential forms, Fukaka $A \infty$ algebras,
and Gromov-Witten axioms, arxiv:1608.01304, joint with Jake Solomon. In
informal conversations with other members and visitors, I came across a
number of new ideas and hope that some of them can lead to future projects.
It was particularly helpful to have a mentor available for mathematical
conversations as well as professional advice.

I do believe that my fellowship at MSRI will help me with finding a future
position: On one hand, it gave me an opportunity to get to know more people
in the field and get a better understanding of the expertise and interests of
each; on the other hand, it gave me an opportunity to present my own work
and interests to a larger audience, letting them get to know my expertise.
Finally, as mentioned above, the fellowship has contributed to my
professional development, which should be the main variable in preparing me
to a future position.
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Zhou, Zijun

Name: Zijun Zhou

Year of Ph.D.: 2017

Institution of Ph.D.: Columbia University

Dissertation title: Relative Orbifold Donaldson-Thomas theory and
Degeneration Formula

Ph.D. advisor: Chiu-Chu Melissa Liu

Mentor while at MSRI: Jun Li and Balasz Szendroi

Institution prior to obtaining the MSRI PD fellowship: Stanford University
Position at that institution: Postdoctoral fellow
Mentor (if applicable): Jun Li

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

Position: Postdoctoral fellow

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

Mentor (if applicable): Jun Li

Postdoctoral fellow’s comments:

I enjoy the one-semester stay at MSRI very much. During the program, I
continued by colaboration with Zhengyu Zong on the project of GW/DT
correspondence of local gerby curves. We finished one piece of the work
in the project, finishing the paper "Gromov-Witten theory of
[C"2/Z_{n+1}] \times P*1". The paper has been submitted and we'll go on
with the project. I also started my colaboration with Andrey Smirnov,
who's a Morrey Visiting Assistant Professor at Berkeley. The program at
MSRI make our colaboration very convenient. We developed new ideas in
symplectic duality of hypertoric varieties and Hilbert schemes and are
currently planning to write our first paper on this topic.

The program is very beneficial to me. Here I learned a lot of new
techniques and ideas from the frequent workshops and seminars, and also
from communications with other members of the programs. The office and
library are perfect places to study. The administrative staff are also very
helpful. I think this experience will definitely help me in finding future
positions.
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Group Representation Theory and Applications

Name: Nick Davidson

Year of Ph.D.: 2016

Institution of Ph.D.: University of Oregon

Dissertation title: Categorical actions on Supercategory O
Ph.D. advisor: Jon Brundan

Mentor while at MSRI: Olivier Dudas

Davidson, Nick

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

Position at that institution: Postdoc

Mentor (if applicable): Jon Kujawa

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

Position: Postdoc

Anticipated length: (if it is a tenure track position just write tenure-track):
3 years total, 1 year remaining.

Mentor (if applicable): Jon Kujawa

Postdoctoral fellow’s comments:
Research Projects (old!)

My time at MSRI has been a wonderful experience. During my time here,
I have continued to work on some of my existing projects, which attempt
to develop new techniques of supercategorification to study representation
theory. A new direction I have taken with this project is the study of the
so-called spin representation theory for the symmetric group. I have
made progress along these lines (for example, constructing
categorifications of represenation theoretic-structures called crystals), and
the work promises to have important applications to representation theory.
One possible application is a proof of Broue's Abelian defect conjecture
for the double cover of the symmetric group. This is a conjecture that
Broue formulated about the representation theory of any finite group, and
its one of the most important open conjectures in representation theory.

Research projects (new!)

In addition to continuing with old projects, I also began to work on
several new collaborations, including
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1) With Rob Muth (who was in residence for the whole program) and
Jon Kujawa (who visited for a week), I started working on a graded
presentation for certain algebras (called cyclotomic odd VW algebras)
which appear when studying the the representation theory of the type P
Lie superalgebra. I also discussed a project along these lines with
Catharina Stroppel and Inna Entova-Aizenbud (who were also in
residence for the program), and we might end up combining for a single
joint paper.

2) I began preliminary discusions with Rob Muth and Alexander
Kleshchev (who were in residence) about Type Q Schurification, which
allows one to construct analogs of the Schur algebra in the setting of spin
symmetric groups and the type Q Lie superalgebra. While we have no
results in this direction, our hope is that this work will give us a
classification for particularly nice spin blocks for the symmetric group,
which will also be a key ingredient in a proof of Broue's conjecture in
this context.

3) I also began preliminary discussions with Inna Entova-Aizenbud and
Vera Serganova (both in residence) on certain stabilization properties for
the finite-dimensional representations of the type Q Lie superalgebra.
Work along these line should inform our understanding of this Lie
superalgebra, and also allow for a definition of a Deligne category for
this Lie superalgebra.

Other Experience Stuff:

My experience was amazing! In addition to having plenty of time to
work on my own projects, the close proximity with similarly-interested
mathematicians allowed for daily discussions about my own research, as
well as other problems in representation theory. The program allowed
me to start several new collaborations, and [ met many preeminent
mathematicians in my field. Olivier Dudas served as my MSRI mentor,
and after some discussions with him, Olivier helped me with a travel
grant application, and I am hoping to visit him and his working group
(which includes Michel Broue and Cedric Bonnafe) in Paris. In addition,
I have also received invitations to visit Rahda Kessar (City University of
London) and Inna Entova-Aizenbud (Ben Gurion University) at their
home institutions.

My time at MSRI has allowed me to get more work done on my research
program and meet and collaborate with many new people, both of which
should help me in my search for a tenure track position next year.
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Entva—Aizenbud,
Inna

Name: Inna Entova-Aizenbud

Year of Ph.D.: 2016

Institution of Ph.D.: MIT

Dissertation title: Schur-Weyl duality in complex rank
Ph.D. advisor: Prof. Pavel Etingof

Mentor while at MSRI: Prof. Vera Serganova

Institution prior to obtaining the MSRI PD fellowship: Ben Gurion University
of the Negev
Position at that institution: Lecturer

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

Position: Lecturer

Anticipated length: tenure track

Postdoctoral fellow’s comments:

I continued my collaboration with Vera Serganova (my mentor at MSRI) on
some projects we had before and started some new ones. One of the projects
will probably involve Kevin Coulembier, who was a short-term visitor at
MSRI. We have almost completed a paper during my stay (it should be posted
soon) on the construction of Deligne categories for the periplectic Lie
superalgebra, and have made progress in another project studying
superdimensions of representations of periplectic Lie superalgebras and objects
inside the corresponding Deligne category. We have also began a new project
to study categorifications of Verma modules. This project is in a preliminary
stage. Our work on this project benefited a lot from the excellent lectures on
categorification given at our program in MSRI, as well as the opportunity to
talk to experts in this field.

I have also began a collaboration with Catharina Stroppel, who visited MSRI
during this period. Our project (also joint with Vera Serganova) is to study
KLR algebras and higher Schur-Weyl duality for the periplectic Lie
superalgebra. This project is in a preliminary stage, but we hope to be able to
write down some results in the next several months.

A third project, which is in a very preliminary stage, is a collaboration with
Nick Davidson and Vera Serganova, to study the tensor structure for the finite
dimensional representations of the Lie superalgebra q(n) and their stabilization
properties.

I feel that my experience in MSRI was very beneficial to me. It provided a
unique opportunity to meet so many researchers in adjacent areas, hear about
their areas of research and the open problems in these areas, and learn from
them, all the while working in an excellent facility and not having teaching
duties. MSRI has a very friendly atmosphere which encourages people to
discuss things informally and encourages young researchers to ask questions. I
also enjoyed the social events organized by MSRI.
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Jensen, Lars Thorge

Name: Lars Thorge Jensen

Year of Ph.D.: 2018

Dissertation title: p-Kazhdan-Lusztig Theory
Ph.D. advisor: Prof. Geordie Williamson

Mentor while at MSRI: Prof. Ivan Losev

Institution prior to obtaining the MSRI PD fellowship: Max Planck Institute
for Mathematics (Bonn, Germany)

Position at that institution: Graduate Student in the IMPRS

Mentor (if applicable): Pieter Moree

Institution (or company) where you are going after the MSRI PD fellowship:
Laboratoire de Mathématiques Blaise Pascal, Université Clermont-Auvergne
Position: Post-doc

Anticipated length: (if it is a tenure track position just write tenure-track): 2
years

Mentor (if applicable): N/A

Based on a bridge between the p-Kazhdan-Lusztig basis and irreducible
characters of reductive algebraic groups that was found by Prof. Geordie
Williamson, Nathan Scheinmann and I started calculations in small rank to
verify Lusztig's conjecture. Shotaro Makisumi started a project together in
which we try to transfer several interesting results from the Kazhdan-Lustig
basis to its modular analogue. In the last month, Leonardo Patimo and I started
working together on a conjecture by Geordie Williamson.

During the semester, I travelled to the University of Utah and to UCLA to give
talks. This enabled me to get in touch with other researchers in my field that
didn't spend the whole semester at the MSRI. Together with Amanda
Schaeffer Fry, I organized the Young Researchers' seminar.

In retrospect, my semester postdoc at the MSRI was very beneficial for me to
start many new collaborations. I think that this is particularly important in the
early stages of an academic career.
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Makisumi, Shotaro

Name: Shotaro Makisumi

Year of Ph.D.: 2017

Institution of Ph.D.: Stanford University

Dissertation title: Modular Koszul duality for Soergel bimodules
Ph.D. advisor: Zhiwei Yun

Mentor while at MSRI: Roman Bezrukavnikov

Institution prior to obtaining the MSRI PD fellowship: Columbia University
Position at that institution: Ritt Assistant Professor
Mentor (if applicable): Mikhail Khovanov

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

Position: Ritt Assistant Professor

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

Mentor (if applicable): Mikhail Khovanov

Postdoctoral fellow’s comments:

I worked on a number of projects this semester, both with collaborators old and
new, and at MSRI or elsewhere. Here are the main ones (ones that should
eventually result in publications):

(1) Lectures on Soergel bimodules (book, coeditor with B. Elias, U. Thiel, and
G. Williamson)

Based on a 2017 MSRI graduate summer school, this is the only book on the
subject and currently stands at 380+ pages with 27 chapters by 41 authors,
including 2 chapters I contributed. We plan to publish it in the RSME Springer
series. The bulk of this editing was started during the main GRTA conference,
which brought together all four editors to MSRI.

(2) y-ified Hecke category (with M. Hogancamp)

We related the y-ified Soergel bimodules of [Gorsky-Hogancamp] (generalized
to arbitrary type) to the free-monodromic Hecke category of [ Achar-M-Riche-
Williamson] and are working towards Koszul self-duality and an application to
knot homology. At MSRI, I discussed these and related topics in person with R.
Bezrukanikov, E. Gorsky, M. Hogancamp, A. Oblomkov, and V. Shende. I also
discussed with P. Achar in Kyoto, and we expect a connection between his
preliminary work with S. Riche and ours.
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(4) Diagrammatics for type Al 2-braid group

Discussions with Jensen and Hogancamp prompted me to (more or less) work
out this diagrammatics. Although type A1l is only the starting point, I have
already found it useful elsewhere.

(5) Diagrammatic categorification of the 0-Hecke algebra (with M. Khovanov)
We found a key construction that should allow us to control our diagrammatic
category. This idea was motivated in part by calculations in (5)

The MSRI semester has been very beneficial and will definitely give me a leg-
up when I apply for my next position. Although many of the projects above were
conceived earlier and/or still remain preliminary, it is thanks to the enormous
freedom allowed by this MSRI postdoc fellowship that I was able to start them
in earnest, while also traveling frequently to give invited talks (at University of
Ohio, University of Maryland, and RIMS). (1) should be high-impact, and (2)-
(5) all have many possible directions of further development. I expect to spend a
lot of time in the coming years building on top of the work began this semester.
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Muth, Robert

Name: Robert Muth

Year of Ph.D.: 2016

Institution of Ph.D.: University of Oregon

Dissertation title: Representations of Khovanov-Lauda-Rouquier algebras of
affine Lie type

Ph.D. advisor: Alexander Kleshchev

Mentor while at MSRI: Radha Kessar

Institution prior to obtaining the MSRI PD fellowship: Tarleton State
University
Position at that institution: Assistant Professor

Institution (or company) where you are going after the MSRI PD fellowship:
Washington and Jefferson College

Position: Assistant Professor

Anticipated length: Tenure-track

Postdoctoral fellow’s comments:

During my stay at MSRI I have engaged in a number of research projects
with various collaborators. A significant portion of my work here has
involved collaboration with Alexander Kleshchev (also at the institute) on the
topic of schurifications of superalgebras. During our time we have more fully
developed this theory and new ideas attempting to link this theory to the
study of blocks of symmetric groups, Schur algebras, and finite general linear
groups. We have completed three papers which we expect to submit shortly. I
also began a collaboration with Nick Davidson (also at the institute) and Jon
Kujawa (visited the institute) on the topic of categorification and grading of
certain Lie superalgebras. The proximity to Los Angeles has allowed me to
collaborate conveniently with Aaron Lauda and Can Ozan Oguz (both at
USC) on a new paper relating to trace decategorification of certain
Heisenberg categories. I made use of institute funding to visit the University
of Virginia and begin a brand new collaboration with Liron Speyer on the
topic of KLR algebra and cyclotomic Hecke algebra representation theory.
These are the explicit research projects that [ have begun or worked on
during my time here, but I have also had an incredible amount of fruitful and
insightful conversations with the many experts at the institute, and have
attended a variety of enlightening talks. I attended all three GRTA
conferences here and the young researcher seminars, and had the opportunity
to present my work in the GRTA seminar and garner helpful comments from
the attendees. For all these reasons, and the invaluable opportunity to focus
entirely on research for an entire semester, my experience at MSRI has been
incredibly beneficial in building a meaningful research program. I would like
to thank the professional and kind MSRI staff, and the generous donors who
made the experience possible.
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Patimo, Leonardo

Name: Leonardo Patimo

Year of Ph.D.: 2018

Institution of Ph.D.: Max Planck Institute for Mathematics, Bonn, Germany
Dissertation title: Hodge theoretic aspects of Soergel bimodules and
representation theory

Ph.D. advisor: Geordie Williamson

Mentor while at MSRI: Jonathan Brundan

Institution prior to obtaining the MSRI PD fellowship: Max Planck Institute
for Mathematics, Bonn, Germany
Position at that institution: Graduate Student

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

Position: Research Assistant (Wissenschaftilcher Mitarbeiter)

Anticipated length: 3 years

Mentor (if applicable): Wolfgang Soergel

Postdoctoral fellow’s comments:

I can certainly state that being a PostDoc fellow during this semester has
been very beneficial for my work and my research.

Undoubtedly, this has been a period time where I was constantly exposed to
many concepts and many approaches new to me in the area of Geometric
Representation theory, and I am very grateful to have had the possibility to
learn this directly from the international leaders of the field.

Just before the beginning of the semester I have finished my PhD at the Max
Planck Institute in Bonn, so it was natural for me to start by working on
questions arisen during my PhD studies.

One specific project I have focused on during these months is the search of
“canonical” bases for Soergel bimodules. The goal of this project is to use
these bases to better understand the structure of Soergel bimodules and of
Kazhdan-Lusztig polynomials. I tried to carry out this quest by starting with
the case of Schubert varieties of Grassmannians. Here, in fact, the existence
of small resolutions and of a rich combinatorics for KL polynomials
involving Dyck partitions seems to make the problem more amenable. At the
moment I am still working out how to successfully upgrade this
combinatorics to the bimodule level.

I would like to remark that, thanks to travel fundings available for PostDoc, I
was able to visit Ben Elias at University of Oregon. Other than giving a talk
in the Algebra Seminar there, this scientific visit gave me the possibility to
discuss with Elias about possible approaches to this problem, and I am
confident his contribute may reveal decisive.
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Another project I was involved in was joint with Geordie Williamson. Our
projects regards the combinatorial invariance of Kazhdan-Lusztig
polynomials. So far our focus was on understanding the first non-trivial
coefficient: the coefficient of $q$. Using moment graphs one translates the
problem into some elementary geometry and one could hope to find a
combinatorial interpretation of this geometry. This has been completed in
type A, where we now know a purely combinatorial formula for the first
non-trivial coefficient: the coefficient of $g$. It seems reasonable to
conjecture the same formula to hold for all Coxeter groups, and I have
checked it, through extensive computational experiments, for many
examples, including finite Coxeter groups up to rank $6$.

This project has been also the topic of the talk “"Moment graphs, Kazhdan-
Lusztig and combinatorics" I gave in the GRTA main seminar on the 24th
April.

Very recently, I have started a new project joint with Lars Thorge Jensen.
This project regards the $p$-Canonical basis of the Hecke algebra (where
$p$ is a prime number) and may imply as a consequence new bounds for
Lusztig's Conjecture on algebraic groups. In particular, we aim to use star
operations to reduce the question about existence of $p$-torsion along
Schubert varieties to a more tractable case, namely Schubert varieties
corresponding to longest elements of parabolic subgroups. We have started
by looking more closely in type $A$ where we have more tools at our
disposal: for example in type $A$ Kazhdan-Lusztig cells are known to
coincide with their $p$-analogue, and these cells can be interpreted in term
of tableaux via the Robinson-Schensted correspondence.

I am very grateful to Jonathan Brundan for his precious mentoring during
these months. The emphasis of our discussions was on how to relate the
Hecke category in type $AS$ and the $2$-representations of the $2$-Kac-
Moody algebras. I believe this could potentially lead to several interesting
projects, such as understand better the categorification of cell modules of
Hecke algebras, or upgrade Schur-Weyl duality to a categorical level.

With partially the same motivation, Brundan and others asked me to give an
informal talk about Soergel calculus and the light leaves basis, which took
place on the 6th of March.

I would also like to remark how the environment and the atmosphere at
MSRI strongly encourages a continue exchange of ideas between peers.
Among all, I would like to mention Shotaro Makisumi, Gus Lonergan and
Nathan Scheinmann with whom I have had frequent and stimulating
discussions.
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Schaeffer Fry,
Amanda

Name: Amanda A. Schaeffer Fry

Year of Ph.D.: 2013

Institution of Ph.D.: University of Arizona

Dissertation title: Irreducible Representations of Finite Groups of Lie Type:
On the Irreducible Restriction Problem and Some Local-Global Conjectures
Ph.D. advisor: Britta Spaeth

Institution prior to obtaining the MSRI PD fellowship: Metropolitan State
University of Denver
Position at that institution: Assistant professor

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

Position at that institution: Associate professor

Anticipated length: tenure-track

Postdoctoral fellow’s comments:

During my time at MSRI, I completed and submitted (or revised and
resubmitted) three projects. The first was Galois Automorphisms on Harish-
Chandra Series and Navarro’s Self-Normalizing Sylow 2-Subgroup
Conjecture, which has now been accepted to Transactions of the American
Mathematical Society. The second, which is joint work with collaborator Jay
Taylor, was Principal 2-Blocks and Sylow 2-Subgroups, which has been
recommended for acceptance by the referee but is awaiting the final decision.
The this, joint with collaborator Ryan Vinroot, was Fields of Character
Values for Finite Special Unitary Groups, which we have submitted.

I also began several new projects. Hung Nguyen, Ryan Vinroot, and I began
discussion a project regarding asymptotics for real-valued characters. Jay
Taylor and I discussed several future projects and made good progress on a
new project regarding the action of automorphisms and Galois
automorphisms on classical groups. In addition, I began an extension of my
previous work related to Navarro’s Galois-McKay conjecture for the prime
2. Britta Spaeth (my mentor during the program), Marc Cabanes, and |
discussed at length a problem regarding the inductive conditions for some
local-global conjectures. I also spent some time discussing various aspects of
the action of Galois authomorphisms on characters (especially relating to the
Galois-McKay conjecture) with Carolina Vallejo, Britta Spaeth, Lucas
Ruhstorfer, and Jay Taylor. I have planned a trip in August to visit Spaeth,
Cabanes, and Ruhstorfer in Germany to continue some of these discussions.
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I gave talks at the Connections for Women workshop in February, the
Academic Sponsors Day in March, and the GRTA seminar in April. I also
gave a talk in Columbus, OH at an AMS special session in March.

My experience at the MSRI was very beneficial. This was my first
experience having an entire six-month period without coursework or
teaching duties, which was extremely productive for my research. It was
fantastic having the world’s experts in my area just a quick door-knock
away. It was especially nice to have many of the other researchers who have
an interest in the Galois-McKay conjecture all in the same place, and to
witness the final work on and announcement of Navarro-Spaeth-Vallejo’s
reduction of the conjecture to simple groups.

Although I have a permanent position (and was even awarded early tenure
during my time here), I feel that the work I did and contacts I made during
my fellowship has potentially helped my prospects for changing positions,
if I decide to down the road.
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Vallejo Rodriguez,
Carolina

Name: Carolina Vallejo Rodriguez

Year of Ph.D.: 2016

Institution of Ph.D.: Universitat de Valencia

Dissertation Title: Characters, correspondences and fields of values of finite
groups

Ph.D. Advisor: Gabriel Navarro Ortega

Mentor while at MSRI: Markus Linckelman

Institution prior to obtaining the MSRI PD fellowship: ICMAT
Position at that institution: Severo Ochoa Postdoc
Mentor: Andrei Jaikin

Institution after the MSRI PD fellowship: ICMAT
Position at that institution: Severo Ochoa Postdoc
Mentor: Andrei Jaikin

Anticipated length: 18 months

Postdoctoral fellow’s comments:

My experience as an MSRI postdoc has been extremely satisfactory. The
Young Researchers Seminars has been quite interesting, combining research
talks by experts, postdocs, and graduate students with some “question
sessions” by experts. In the latter we would ask questions about not only
maths but also live experience. Also, some researchers, as Geordie
Williamson, took the opportunity to open our vision to other fields with
beautiful introductions to new subjects. As being in residence at the MSRI
during the whole semester I have had the chance to learn projectivity from
David Benson and to discuss some questions with I. M. Isaaca and Persi
Diaconis, among others. Also the mentoring experience has been quite
satisfactory. Markus Linckelman has helped me with different questions as
for example, how to improve a research talk, what to expect from a invitation
and when can one decline an invitation. His advice was very important when
preparing my talk for the Connection for Women workshop, also we
discussed possible extensions of the results I presented. Markus has helped a
lot, he is not only a great mathematician but a superb person.

I feel worth mentioning that the idea of the five minute talk is very
interesting. I really think that introducing your area of research to a broad
audience in five minutes is a good yet very difficult exercise. One can learn
from good and bad five minute talks (what to do and what to avoid).
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We had two weekly seminars apart from the young researchers one. I think
this has helped a lot to prevent talk burnout. We also had two conferences and
an introductory workshop. I have found extremely interesting all of them,
being the lectures on chains of subgroups by Gabriel Navarro during the
introductory workshop especially enlightening for me. I have spoken at the
two main conferences (Connections for Women and Final Conference) of our
program. The talks at the final conference has been important to give visibility
to my work. Indeed, Michel Broue have got stimulated by some perspectives |
mentioned there, on which he already thought years ago. He has explained me
his intuition on the subject, and suggested me to complete some calculations
in order to test these ideas.

I have collaborated mainly with Gabriel Navarro and Britta Spaeth. Last
October 2017 we decided to carry out the project of reducing the Galois-
McKay conjecture to a question on finite simple groups together. The fact that
we were the three of us at the MSRI has allowed us to accomplish this
objective sooner than what we had originally though. I should also mention
that I had very interesting discussions with Gus Lonergan (a graduate student
of the GRTA program) concerning some technical aspects of my work. Our
reduction theorem for the Galois-McKay conjecture sets up a new program in
which finite simple groups experts are already working: to check the validity
of the inductive Galois-McKay for finite simple groups. We also contribute to
this program by checking the condition for most groups of type PSL(2,q)
where q is a prime power.

I am currently working in the verification of the Galois-McKay conjecture for
alternative groups for p = 2. At the same time I am thinking about the project
that Michel Broue suggested to me after my talk at the final workshop. In the
case where the defect group D of a block B of a finite group G is abelia,
Broue’s Abelian Defect Conjecture implies the existence of a virtual character
of GxNG(D) with special properties (in terms of divisibility and vanishing
elements). The idea is to find a virtual character with similar properties in the
non-abelian defect case. (Of course, one should find out what “similar” means
in the above sentence.) Persi Diaconis suggest me to consider the modular
version of a well-known result: if a is a faithful irreducible character of a
finite group G, then every irreducible character appears as a constituent of
some power ak where k is less or equal than the number k(G) of conjugacy
classes of G. For modular characters the result is known to be true with no
bound on k, so finding a bound could be interesting (also study after the
asymptotic behavior).
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My experience at the MSRI has been highly beneficial in many ways.
Bringing all experts on all branches of group representation theory together is
the best opportunity to learn. For example, I can just knock on Paul Fong’s
door if I have a question on symmetric groups and their double covers, or
knock on Jean Michel’s door if I have any problem with GAP (initial for
groups and programming). This experience has favored the creation of new
friendship with colleagues, and this is an enormous gift.

I certainly believe this fellowship will help me with finding a future position.
Being an MSRI postdoc is one of the most prestigious (if not the most)
postdoc fellowships one can expect to achieve, but also the conditions of the
program are perfect for strengthening the research and the connections with
important names in the area.
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Complementary Program 2017-18

Name: Alessio Sammartano

Year of Ph.D.: 2017

Institution of Ph.D.: Purdue University

Dissertation title: Infinite free resolutions and blowup algebras
Ph.D. advisor: Giulio Caviglia

Mentor while at MSRI: David Eisenbud

Institution prior to obtaining the MSRI PD fellowship: Purdue University
Position at that institution: Graduate student

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

Position: Visiting Assistant Professor

Anticipated length: 3 years

Mentor (if applicable): Claudia Polini

Postdoctoral fellow’s comments:

I found my experience at MSRI to be highly beneficial. My main activity has
been the collaboration with David Eisenbud; it has been very beneficial since
he is one of the leaders of my research field. The free time and flexibility at
MSRI has allowed me to make progress on my former projects, and start
projects I had wanted to start. In many ways, the facility of MSRI has been
the perfect place to work every day. I have also benefitted greatly from the
stimulating environment at UC Berkeley (particularly in Eisenbud's research
group) and at MSRI in general.

In my opinion this fellowship is very prestigious and it will help me with
finding a future position, in particular a tenure track.

I started the following research projects:
e Correspondence scrolls, joint with David Eisenbud
e Complete intersections and cyclotomic polynomials, joint with Paolo
Mantero

I made progress on the following research project:
e Maximal syzygies in Hilbert schemes of complete intersections, joint
with Giulio Caviglia
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I gave talks at the following:
e Commutative Algebra and Algebraic Geometry seminar, UC Berkeley
e Special Session in Commutative Algebra, AMS Meeting at Portland
State University

I attended the following:
e Hot Topics conference: The Homological Conjectures, at MSRI
e Algebraic geometry and its broader implications, conference at UIC
(Chicago)
e Commutative Algebra and Algebraic Geometry seminar, UC Berkeley
e Algebraic geometry student seminar, UC Berkeley
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3.2

Davidson Nick University of Oklahoma Math Public Small Group University of Oklahoma Math Public Small Group
Entova-Aizenbud Inna Ben Gurion University of the Negev Foreign Ben Gurion University of the Negev Foreign

Jensen Lars Thorge  Max Planck Institute for Mathematics Foreign Université Clermont-Auvergne Foreign

Muth Robert Tarleton State University Group M Washington and Jefferson College Group B

Patimo Leonardo Max Planck Institute for Mathematics Foreign Universitat Freiburg Foreign

Schaeffer Fry Amanda Metropolitan State University of Denver ~ Group B Metropolitan State University of Denver Group B

Shotaro Makisumi Columbia University Math Private Large Group ~ Columbia University Math Private Large Group
Vallejo Rodriguez Carolina Instituto de Ciencias Matematicas (ICMAT) Foreign Instituto de Ciencias Matematicas (ICMAT) Foreign

Cooper Yaim Harvard University Math Private Large Group Institute for Advanced Study non-group

Fermeira de Velloso Vianna Renato University of Cambridge Foreign Univ. Federal do Rio de Janeiro Foreign

Halpern-Leistner Daniel Columbia University Math Private Large Group ~ Comell University Math Private Large Group
Oberdieck Georg Massachusetts Institute of Technology Math Private Large Group Universitdt Bonn Foreign

Rennemo JergenVold  University of Oslo Foreign University of Oslo Foreign

Shakirov Shamil Harvard University Math Private Large Group Harvard University Math Private Large Group
Tukachinsky Sara Institute for Advanced Study non-group Institute for Advanced Study non-group

Zhou Zijun Stanford University Math Private Large Group  Stanford University Math Private Large Group
Cousins Benjamin Georgia Institute of Technology Math Public Medium Group  Columbia University Math Private Large Group
Ivanisvili Paata Kent State University Math Public Medium Group  Princeton University Math Private Large Group
Livshyts Galyna Georgia Institute of Technology Math Public Medium Group  Georgia Institute of Technology Math Public Medium Group
Rotem Liran University of Minnesota, Twin Cities Math Public Large Group University of Minnesota Math Public Large Group
Tikhomirov Konstantin Princeton University Math Private Large Group Princeton University Math Private Large Group
Tkocz Tomasz Princeton University Math Private Large Group ~ Camegie Mellon University Math Private Large Group
Vritsiou Beatrice-Helen University of Michigan, Ann Arbor Math Public Large Group University of Alberta Foreign

Youssef Pierre Université Paris Diderot Foreign Université Paris Diderct Foreign

Zhang Ning University of Alberta Foreign Kent State University Math Public Medium Group
Blanco Gémez Ménica University of Cantabria Foreign To be determined nfa

Castillo Federico University of California, Davis Math Public Large Group University of Kansas Math Public Small Group
Chavez Anastasia University of California, Berkeley Math Public Large Group University of California, Davis Math Public Large Group
Chen Hao University of Luxembourg Foreign Max Planck Institute for Dynamics & Self-Organization Foreign

Frick Florian Comell University Math Private Large Group Comell University Math Private Large Group
Liu Xue (Gaku)  Massachusetts Institute of Technology Math Private Large Group Max Planck Institute for Mathematics in the Sciences  Foreign

Raymond Annie University of Washington Math Public Large Group University of Massachusetts, Amherst Math Public Medium Group
Zerbib Gelaki Shira University of Michigan, Ann Arbor Math Public Large Group University of Michigan, Ann Arbor Math Public Large Group
Zheng Hailun University of Washington Math Public Large Group University of Michigan, Ann Arbor Math Public Large Group
Sammartano Alessio Purdue University Math Public Large Group University of Notre Dame Math Private Large Group

Postdoctoral Fellow Placement List

Postdoc Pre/Post-MSRI Institution Group

Postdoctoral Fellow Placement Institution
(based on AMS groupings)
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Highlights

A majority of the MSRI postdocs came from Private Large and Foreign institutions. Of the 10
postdocs coming from Private Large institutions, seven returned to Public Large institutions, two
went to Foreign institutions, and one went to a non-grouped institution. Of the 10 postdocs coming
from Foreign institutions, eight returned to a Foreign institution, one went to a Public Medium
institution, and one has not yet determined their next institution.

Of the eight postdocs who came from Public Large institutions, four went back to a Private Large
institution and one postdoc each went to a Public Medium, Public Small, Private Large, and
Foreign institution.

Three postdocs came from Public Medium institutions, of whom one returned to a Public Medium
institution and two went to Private Large institutions.

Once postdoc each came from a Public Small, Group M, Group B, and non-grouped institution.
The postdoc coming from a Group M institution went to a Group B institution after leaving MSRI.
All others returned to the same type of institution where they came from.

3.3 Postdoctoral Fellow Participant Summary
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3.4 Postdoctoral Fellow Demographic Data
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3.5 Postdoctoral Research Member Placement List

Postdoctoral Research Members (PD/RMs) are individuals who qualify at the Postdoctoral
Fellows level, but were invited as Research Members. This usually happens when they are
ineligible for the postdoctoral fellowship for some reason, for example, they are unable to attend
the full length of the program. In 2017-18, there were three PD/RMs at MSRI.

PDRM Pre/Post-MSRI Institution Group
[Family Name_|First Name |Pre-MSR! Institution Name ____[Pre-MSRI Institution Group |Post-MSRI Institution Name _____[Post MSR! Institution Group |

Manin Fedor Ohio State University Math Public Large Group Ohio State University Math Public Large Group
McConville Thomas Massachuseits Institute of Technology Math Private Large Group Massachusetts Institute of Technology Math Private Large Group
Tripathy Amav Harvard University Math Private Large Group Harvard University Math Private Large Group

3.6 Postdoctoral Research Member Summary
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4. Graduate Program

In 2017-18, 793 graduate students visited MSRI to participate in our workshops (575 graduate
students), summer graduate schools (218 graduate students), and programs (33 graduate students).
While the majority of the graduate students who visited MSRI were participants in our workshops
or summer graduate schools, a smaller number of them were invited and funded as ‘Program
Associates’ in our scientific programs.

4.1 Summer Graduate School (SGS)

Every summer, MSRI organizes several summer graduate schools (usually two weeks each), most
of which are held at MSRI. Attending one of these schools can be a very motivating and exciting
experience for a student; participants have often said that it was the first experience where they
felt like real mathematicians, interacting with other students and mathematicians in their field.

Graduate students from any of MSRI’s Academic Sponsoring Institutions or from mathematics
departments at U.S. Universities are eligible to attend these summer schools. For each institution,
MSRI provides support for one or two students per summer, and will support up to four students
if one of the students is female and one is from a group that is underrepresented in the mathematical
sciences. MSRI covers travel and local expenses with the maximal allowance for travel
reimbursement being $600 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 August 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 school, which
is around 40-50 students for onsite schools. If the chosen school is already full, the students are
either kept on a waiting list or the nominating institution may make nominations to other schools
until their quota is reached.

The following is a list of the seven Summer Graduate Schools that took place during the summer
of 2017. Altogether 33 lecturers and TAs, and 218 graduate students participated in these schools.
Of those graduate students, 30% 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, Section 12.

SGS 1: Commutative Algebra and Related Topics

May 22, 2017 - June 02, 2017

Location: Okinawa, Japan

Organizers: Shinobu Hikami (Okinawa Institute of Science and Technology),

(Tokyo Woman's Christian University), Kazuhiko Kurano (Meiji University), Ken-ichi Yoshida
(Nihon University)
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SGS 2: Subfactors: planar algebras, quantum symmetries, and random matrices

June 12, 2017 - June 23, 2017

Organizers: (Australian National University), Emily Peters (Loyola University),
Noah Snyder (Indiana University)

SGS 3: Soergel Bimodules
June 26, 2017 - July 07, 2017
Organizers: (University of Oregon), Geordie Williamson (University of Sydney)

SGS 4: Positivity Questions in Geometric Combinatorics

July 10, 2017 - July 21, 2017

Organizers: (The Hebrew University of Jerusalem), (Johann Wolfgang
Goethe-Universitat Frankfurt)

SGS 5: Séminaire de Mathématiques Supérieures 2017: Contemporary Dynamical Systems
July 10, 2017 - July 21, 2017

Location: Montreal, QC, Canada

Organizers: Sylvain Crovisier (Université de Paris VI (Pierre et Marie Curie)-Université de Paris
X1 (Paris-Sud)), (University of Toronto), Andrés Navas Flores (University of
Santiago de Chile), Christiane Rousseau (Université de Montreal), Marcelo Viana (Institute of
Pure and Applied Mathematics (IMPA)), Amie Wilkinson (University of Chicago)

SGS 6: Nonlinear dispersive PDE, quantum many particle systems and the world between
July 17, 2017 - July 28, 2017

Location: Cortona, Italy

Organizers: Natasa Pavlovic (University of Texas, Austin), Gigliola Staffilani (Massachusetts
Institute of Technology), Nikolaos Tzirakis (University of Illinois at Urbana-Champaign)

SGS 7: Automorphic Forms and the Langlands Program
July 24, 2017 - August 04, 2017
Organizers: (Imperial College, London)

4.2 Summer Graduate Schools 2017 Data
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Summer Graduate School Demographic Data
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4.3 Program Associates

Program Associates (graduate students participating in the programs) 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. They were closely supervised and
essentially benefit from all member privileges, including shared office space. Each Program
Associate was provided with an access card to the building, which allows them to use the premises
at any time, as well as bus, library and sports facilities access passes. Funding was provided from
MSRI’s Simons Director’s Fund to eligible Program Associates at $2,000 per month for up to four
months. There were 33 graduate students who resided at MSRI for an extended period of time
during the academic year 2017-18. See the table in section 4.4 for a detailed description of the
demographic data.

4.4  Program Associate Data
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4.5 Graduate Student List
(Participants who attended 2017-18 workshops, excluding Summer Graduate Schools)
(See e-mail attachment)

4.6 Graduate Student Data*
(Participants who attended 2017-18 workshops, excluding Summer Graduate Schools)

*Note that the overall graduate student data in section 4.6 is not distinct as some participants attended multiple workshops, but the statistics of
individual workshop found in Section 12, Appendix, were calculated on distinct participant data.
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5. Undergraduate Program

5.1 Description of Undergraduate Program

Please note: MSRI-UP is funded by an independent NSF grant, DMS-1659138. The report was
filed independently to the NSF in February 2018, thus there is no report attached in Section 12,
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 De 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 2017: Solving Systems of Polynomial Equations
June 24, 2017 - August 06, 2017

MSRI-UP 2017 focused on algorithms for the efficient solution of systems of polynomial
equations. Students learned about recent approaches via tropical geometry and A-discriminants,
along with important connections to algorithmic complexity. This research program was be led by
Prof. J. Maurice Rojas of Texas A&M University. Students with a strong linear algebra
background will profit most from this research opportunity.

Solutions of systems of polynomial equations are central in numerous current applications within
engineering, biochemistry, and dynamical systems. Approximating these solutions lies at the
intersection of numerical analysis and algebraic geometry, and the study of polynomial equations
goes all the way back to the ancient Greeks. However, the theoretical foundations for efficient
polynomial system solving algorithms were only understood toward the late 20th century. This is
in part because complexity theory (and cheap computing power) did not arrive until the 20th
century. Also, it wasn't until the 1970s that many beautiful connections between algebraic
geometry and combinatorics were discovered. These connections were the basis of what we now
call toric and tropical geometry.

For example, in 1974, Bernstein discovered that the number of complex roots of certain
polynomial systems could be expressed as a mixed volume of polytopes. This formula led to
numerous algorithmic speed-ups, and complexity lower bounds, within algorithmic algebraic
geometry. Later, around 1994, Gelfand, Kapranov, and Zelevinsky found that the image of any
complex polynomial zero set under the coordinate-wise log absolute value map has a polyhedral
structure. The latter result, along with earlier work of Hadamard, Viro, and others, led to tropical
geometry --- the study of piece-wise linear manifolds as a means of understanding polynomial zero
sets. More recently, work of Cheng, Denef, Gao, Khovanski, Rojas, and Wan shows that tropical
methods can be used to understand polynomial zero sets over rings other than the complex
numbers.

One consequence of this development is that one no longer needs to make a long detour into
commutative algebra in order to begin learning algebraic geometry: If one approaches the subject
from the point of view of sparse polynomials, then the basic results (on binomial equations) are
easily derivable via calculus and linear algebra. To move on to more general polynomial systems,
one is then naturally led to consider the A-discriminant --- a far-reaching generalization of the
classical quadratic discriminant. Until recently, one could only learn of A-discriminants in certain
graduate courses. However, recent work of Dickenstein, Rojas, Sturmfels, and others has shown
that one can use tropical geometry to approach the subject much more quickly and easily. This is
the approach used for the 2-week lecture series that introduces the students to algorithmic algebraic
geometry. The projects then focus on implementing algorithms for working with A-discriminants,
visualizing tropical varieties over the real numbers, and quantitative aspects of sparse polynomials.
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6. Summer Research for Women

6.1 Description of Summer Research for Women

Please note: Summer Research for Women is funded by a private grant and not through this NSF
grant. Thus, there is no report in Section 12, Appendix.

Existing conferences for women are valuable collaborative opportunities but they are also usually
very short in duration, meaning projects remain unfinished once the women return to their usual
professional and personal responsibilities. MSRI’s summer research for women program is
designed to improve the odds of project completion and enhance the quality of products resulting
from these collaborations by enabling small groups of women with established projects to apply
for funding to spend two weeks or more together at MSRI where they will live and work in close
proximity to one another and can make use of the Institute’s resources.

In the summer of 2017, MSRI piloted a summer research program for women in mathematics with
great success. Four groups of women (16 in total) who had begun research projects at the BIRS
Algebraic Combinatorixx 2 workshop reunited at MSRI to continue their work. By the end of their
stays, two of the groups had publications ready for submission and two groups were confident they
would complete their project before the year’s end.

The strong impact of the pilot program on the women who participated is clearly illustrated by the
comments we received at the end of their stay. Some of the comments are reproduced below. Due
to the success of the pilot program, MSRI will continue to host a Summer Research for Women
activity each year. The volume of applications for the 2018 summer far exceeded expectations
showing a clear demand for such a program.
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7. Appendix — Final Reports of Activities in
2017-18
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Geometric and Topological

Combinatorics
August 14, 2017 to December 15, 2017
MSRI, Berkeley, CA
USA

Organizers:

Jesus De Loera (University of California, Davis)
Victor Reiner (University of Minnesota Twin Cities)
Francisco Santos Leal (University of Cantabria)*
Francis Su (Harvey Mudd College)

Rekha Thomas (University of Washington)

Gunter Ziegler (Freie Universitat Berlin)
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Final report for the one-semester program in

GEOMETRIC & TOPOLOGICAL COMBINATORICS
at MSRI, Fall 2017

Organizing Committee

Jests A. De Loera (University of California, Davis)
Victor Reiner (University of Minnesota, Minneapolis)
(Chair) Francisco Santos (Universidad de Cantabria, Santander, Spain)
Francis E. Su (Harvey Mudd College, Claremont)
Rekha R. Thomas (University of Washington, Seattle)
Giinter M. Ziegler (Freie Universitit Berlin, Germany)

1 Introduction

This is the final report for the Fall semester 2017 MSRI program on Geometric
and Topological Combinatorics. Geometric and Topological Combinatorics is
a vibrant part of modern discrete mathematics charged with the development
of geometric and topological techniques to answer combinatorial problems, as
well as the study of the combinatorial properties arising in geometric and topo-
logical objects. Many of the central objects of the field include polytopes and
polyhedra, simplicial complexes, combinatorial manifolds, matroids, posets, hy-
perplane arrangements, tilings, realization spaces, etc.

We are proud of the large human resources impact of our program. We had
59 members in house and over 134 participants in the connection for women
workshop, 174 participants for the introductory workshop, and a record 207
participants in the modern methods and techniques workshop. We were able to
cover a wide range of topics during both the workshops and the daily research
done at MSRI offices.

The semester was full of exciting talks announcing remarkable achievements.
E.g., Gaku Liu’s talk announcing a counterexample to the extension space con-
jecture for realizable oriented matroids, while a the same time providing an
environment for friendly collaboration and exchange of ideas. It was exciting
to be present at MSRI when new techniques were unveiled for the first time to
the larger public. E.g., Florian Frick presentation of the topological obstruction
method which can be used to solve Kneser-type problems: given a collection
of finitely many sets, one aims to partition the collection into parts with well-
understood intersection pattern. This topological machinery takes the topology
of the collection of finite sets into account via a translation to a problem in
Euclidean geometry. It was also very nice to see so many applications resulting
of the mathematical theorems we discussed. E.g., applications to fair division
problems, including the division of multiple cakes and consensus halving, and
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problems of scheduling and optimization.

This program will be remembered also by the community it helped invigorate
and the many young people it mentored and will grow to be the leaders of the
future. We wish to express our deep gratitude to MSRI for the support and
hospitality we received. We present our report in the coming sections.

2 Research developments

Our MSRI semester was very productive and we proudly present a diverse list
of more than 70 research collaborations below. These projects span a wide spec-
trum of topics covering, and going beyond, the main themes of the semester.
Some papers have already been submitted as indicated by their arXiv refer-
ences. As the list below shows, there were several collaboration with researchers
from the concurrent MSRI program (Geometric Functional Analysis, or GFA
for short), from the Simons Institute for the Theory of Computing, and from
the UC Berkeley Mathematics Department.

1. K. Adiprasito, G. Liu, and I. Pak solved a problem on subdivid-
ing polytopes with rational slopes related to polystable reduction of log
varieties.

2. F. Ardila and M. Blanco started thinking about a polyhedral fan that
plays a central role in the work of Ardila-Denham-Huh, and its realization
as the normal fan of a polytope, with the aim of understanding the com-
binatorics of this polytope, and developing an analogous theory to that of
generalized permutahedra.

3. F. Ardila and M. Aguiar finished their paper “Hopf monoids and gener-
alized permutahedra” (arXiv: 1709.07504) F. Ardila also wrote a summary
of this paper (“Algebraic structures on polytopes”)

4. F. Ardila finished his survey paper “Tutte polynomials of hyperplane
arrangements and the finite field method” (arXiv: 1710.01424)

5. F. Ardila, G. Denham, and J. Huh worked on their paper “The critical
set variety of a matroid” on the log-concavity of the h-vector of a matroid.

6. F. Ardila, F. Castillo, and A. Postnikov generalized the correspon-
dence between deformations of the permutahedron (aka “polymatroids” or
“generalized permutahedra”) and submodular functions to the W-permutahedron
of a finite reflection group W.

7. F. Ardila, L. Escobar and C. Klivans initiated a project on brick poly-
topes. In particular, they are investigating combinatorial constructions of
the matroids arising from projections to individual bricks.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

S. Backman, F. Santos and C. H. Yuen proved generalizations of
some known bijections between bases and (certain) reorientations of ori-
ented matroids, motivated by chip-firing. The proof uses the theory of
oriented matroid programs.

I. Barany and P Soberoén proved an extension of Tverberg’s theorem
(arXiv:1612.05630).

I. Barany and P Soberén wrote a survey paper on Tverberg’s theorem
(arXiv:1712.06119)

I. Barany (jointly with N. Mustafa) initiated an exciting new project on
classical combinatorial convexity (Carathéodory, Helly, Radon, Tverberg
type theorems) without dimension.

I. Barany and Z Fiiredi worked on how many almost similar triangles
can occur among n points in the plane.

P. Blagojevié, N. Pali¢ and G. M. Ziegler worked on two papers on
measure partitions: “Cutting a part from many measures” (arXiv:1710.05118)
and “Partitions by prisms and regular fans”.

P. Blagojevié, R. Karasev and N. Pali¢ worked on the paper “Waist
of spheres via p-adic groups”.

P. Blagojevié with Baralic, Karasev and Vucic wrote the paper “Or-
thogonal shadows and index of Grassmann manifolds” (arXiv:1709.10492)

P. Blagojevié¢ and P. Soberén wrote the final version of the paper
“Thieves can make sandwiches” (arXiv:1706.03640) that appared in BLM
(http://onlinelibrary.wiley.com/doi/10.1112 /blms.12109 /abstract)

P. Blagojevié, F. Cohen, Crabb, Lueck and G. M. Ziegler worked
on the extensive project “The mod 2 equivariant cohomology algebras of
configuration spaces — revised”.

P. Blagojevié, N. Pali¢ and G. M. Ziegler started work on a new
paper “The amplituhedra for n = k + m + 1 are contractible”.

M. Blanco and F. Santos completed the classification of non-spanning
lattice 3-polytopes and complemented some results on h*-vectors of span-
ning 3-polytopes (arXiv:1711.07603).

B. Braun and F. Liu worked on the question when the A* polynomial
of a certain family of reflexive simplices have all roots on the unit circle
in the complex plane, and obtained partial results in the cases when the
simplices are defined on a g-vector supported on two integers.

B. Braun and B. Davis (graduate student participant at the Modern
Methods workshop) studied rationality of Poincare series for a class of
semigroup algebras arising from polytopes (arxiv:1711.04206).
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B. Braun and K. Jochemko investigated divisibility properties of re-
duced Eulerian polynomial coefficients.

M. Bayer wrote a survey paper about reconstruction of polytopes
(arXiv:1710.00118).

M. Bayer and A. Chavez worked on enumerating the bases of flag
h-vectors of Eulerian posets.

F. Castillo and F. Liu defined nested Braid fan and nested general-
ized permutohedra. They extended many results on the Braid fan and

generalized permutohedra to these new families of combinatorial objects.
(arXiv:1710.01899).

M. Celaya, R. Sanyal, C. Wang, and J. Yu initiated a project on
studying various algebras on a hyperplane arrangement: the algebra on
the lattice of flats of a matroid, the polytope algebra of weak Minkowski
summands of a zonotopes, and the tropical intersection algebra on the
hyperplane arrangement (the Chow cohomology ring of the corresponding
toric variety).

M. Celaya worked on the problem of finding zonotope-like polyhedral
representations of general oriented matroids.

A. Chavez, C. Benedetti and D. Tamayo worked on a project to find
a combinatorial description of flag positroids.

H. Chen and J. Doolittle constructed explicit triangulations of the
torus and projective plane that led to a characterization of which compact
2-manifolds have all of their triangulations reconstructible from their dual
graph.

J.A. De Loera, T. Hogan, F. Meunier and N. Mustafa proved gen-
eralizations of Tverberg’s theorem that concentrate on points with integer
coordinates.

J.A. De Loera, J. Haddock and L. Rademacher (member GFA)
showed an exponential example for Wolfe’s algorithm to compute the min-
imum norm point of a polytope (arXiv:1710.02608).

J.A. De Loera, C. O’Neill and D. Wilburne examined properties of
random numerical semigroups under a probabilistic model inspired by the
Erdos-Renyi model for random graphs. They provide a threshold function
for co-finiteness, and bound the expected embedding dimension, genus,
and Frobenius number of random semigroups (arXiv:1710.00979).

J.A. De Loera with I. Aliev, F. Eisenbrand (member Simons
Institute), Timm Oertel, Robert Weismantel Used geometric com-
binatorics to show that given an integral m x n matrix A, the integer
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linear optimization problem maxc’x : Az = b, £ > 0, x € Z" has an op-
timal solution whose support is bounded by 2m log(2/m||A| o), where
| Alloc is the largest absolute value of an entry of A. (arXiv:1712.08923)

S. Dittmer and I. Pak solved the old Brightwell-Winkler’s conjecture
(1990) and a related recent problem by J. Lee (at Simons Institute). A
computational contribution by A. Leykin (MSRI’s complementary pro-
gram) was critical for this work.

J. Doolittle, B. Goeckner and A. Lazar defined a partition extender,
and showed they always exist, as a way to interpret the h-vector of a pure
simplicial complex.

P. Felzenszwalb, C. Klivans, A. Leykin and J. Yu, motivated by
applications in 3D-reconstruction, considered combinatorial order con-
straints on projections of three-dimensional points in two-dimensional im-
ages.

F. Frick wrote a paper entitled “Chromatic numbers of stable Kneser
hypergraphs via topological Tverberg-type theorems” (arXiv:1710.09434).

F. Frick finished a paper that establishes many of the previously open
cases of the generalized Erdés-Kneser conjecture, coauthored with J. Aslam,
S. Chen, E. Coldren, and L. Setiabrata (arXiv:1712.03456).

F. Frick and S. Zerbib wrote a paper “Colorful coverings of polytopes
and piercing numbers of colorful d-intervals” in which they prove a com-
mon strengthening of Barany’s colorful Caratheodory theorem and the
KKMS theorem, and use it to establish an upper bound on the piercing
number of colorful d-interval hypergraphs (arXiv:1710.07722).

S. Gao and S. Zerbib finished a paper “The (2,2) and (4,3) properties
in families of fat sets in the plane” (arXiv:1710.07722).

J. Haddock with D. Needell (MSRI GFA) designed and analyzed
randomized projection methods for corrupted linear systems and analyzed
the classical Motzkin’s method for Gaussian linear systems.

S. Hopkins and A. Postnikov proved that the symmetric Ehrhart-like
polynomials from root system chip-firing (arXiv:1708.04850) have nonneg-
ative integer coefficients by providing an explicit combinatorial formula for
these polynomials.

K. Jochemko, L. Katthéin, and V. Reiner started thinking about
Nicholas Early’s conjectured combinatorial interpretation of the Ehrhart
h*-vector of hypersimplices (arXiv:1710.09507).

M. Joswig revised the paper “Log-barrier interior point methods are not
strongly polynomial”, co-authored with X. Allamigeon, P. Benchimol and
S. Gaubert (to appear in STAM J. Appl. Algebra Geom.).
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. M. Joswig started to collaborate with W. Ludington (UC Berkeley) on
the algorithmic treatment of fitness landscapes in biology.

C. Klivans and K. Nyman initiated a project which uses chip-firing
processes to model division of labor in hierarchical organizations.

G. Liu and T. McConville solved the problem of determining which
zonotopes and linear functionals have no non-coherent cellular strings.

F. Meunier and F. Su wrote a paper on multilabeled versions of Sperner’s
and Fan’s lemmas, with applications to cake-cutting, fair division, and
graph coloring (arXiv:1801.02044).

F. Meunier and S. Zerbib began a project “A friendly Sperner’s lemma”.

E. Nevo completed a preprint with R. Adin and D. Kalmanovich on cu-
bical polytopes, where they supply constructions that prove one direction
of a conjecture by Babson, Billera and Chan on what the cone of f-vectors
of cubical d-polytopes is (arXiv:1801.00163).

E. Nevo and I. Novik started thinking about the Lower Bound Con-
jecture for centrally symmetric spheres.

E. Nevo and S. Zerbib started thinking about Wegner’s conjectured lin-
ear gap between piercing and matching numbers of axis parallel rectangles
in the plane.

A. Morales, I. Pak and G. Panova solved Stanley’s recent open prob-
lem on asymptotics of evaluations of Schubert polynomials.

D. Nguyen and I. Pak finished a paper on VC-dimension of Presburger
formulas (arXiv:1710.04171).

D. Nguyen, I. Pak and P. Hieronymi proved complexity lower bounds
on extensions of Presburger arithmetic.

D. Nguyen, T. Bogart, J. Goodrick and K. Woods proved negative
results on k-parametric Presburger arithmetic.

I. Novik wrote a survey paper on face numbers of centrally symmetric
polytopes (arXiv:1711.09310)

K. Nyman, F. E. Su and S. Zerbib wrote the paper “Fair division with
multiple pieces” which gives envy-free ways to distribute pieces of multiple
cakes, or multiple pieces of one cake to a subset of “potential players”. They
also show how to divide rent in two buildings so that a subset of players
will each choose disjoint rooms in each building. (arXiv:1710.09477)
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. K. Nyman and F. E. Su began a project with Y. Zhang exploring the
possibility of an envy-free division of rent among rooms in multiple houses.

K. Nyman and F. E. Su completed the paper “Envy-free and approxi-
mate envy-free divisions of necklaces and grids of beads” with co-authors
R. Barrera, A. Ruiz and Y. Zhang (arXiv:1510.02132v2).

A. Raymond and R. Thomas investigated 3-profiles of graphs with
progress on the description of their convex hull. Joint work with G.
Blekherman and M. Singh from Georgia Tech.

F. Rincon, C. Vinzant (at Simons Institute), and J. Yu worked on
three projects involving real algebraic geometry, tropical geometry, and
combinatorics:

(a) Real stable varieties and their tropicalizations.

(b) Tropical version of the symmetric principal minor assignment prob-
lem and its relation to M-concave functions.

(c) Tropicalization of the nonnegative cone (of nonnegative polynomials
on a fixed monomial support), with R. Sinn.

R. Sanyal and M. Ludwig (GFA program) Studied the classification
of fiber polytopes/bodies as equivariant valuations on convex bodies.

R. Sanyal and S. Artstein (GFA program) proved the Godbersen
and Mabhler conjecture for generalized anti-blocking bodies and proved
good bounds on Mahler for Cayley differences of anti-blocking bodies.

R. Sanyal, S. Manecke and S. Backman worked on Gram’s relation,
cone valuations and flag angles.

R. Sanyal, S. Manecke and S. Backman started working on a second
paper on weak valuations on fans and generalized deletion-contraction
invariants of hyperplane arrangements.

R. Sanyal and J. Saunderson (at Simons Institute) worked on spec-
tral polytopes, that is, convex bodies in symmetric-matrix space with
eigenvalues in a given symmetric polytope.

R. Sanyal finished a paper with G. Codenotti and L. Katthan on the
characterization of f- and h-vectors of relative simplicial complexes
(arXiv:1711.02729).

C. Scheiderer and J. Yu worked on tropical real varieties/semialgebraic
sets and the real part of Berkovich analytic spaces.

B. Sturmfels initiated the geometric theory of gaussoids, a combinatorial
structure for independence in probability and statistics. Joint work with
A. D’Ali, T. Boege and T. Kahle (arXiv:1710.07175).

F. E. Su and S. Zerbib wrote a survey “Piercing numbers in approval
voting” (arXiv:1710.09493).
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3 Organizational structure

During the semester we had the following four regular activities:

1. Graduate student seminar, Mo 15:30-17:00, coordinated by M. Bayer.
This was a seminar by and for the graduate students in the program.
Senior members were asked not to attend (potdoctoral students were al-
lowed). See more details in Section 6.

2. GTC seminar, Tu 10:00, with some sessions on Wed. 10:00, coordinated
by J.A. De Loera. This was considered the main weekly activity, where
a selected speaker (normally a member of the program) gave a 1 hour
research talk. The list of speakers has been:

August 29: Ben Braun, Ehrhart theory and unimodality

August 30: Frédéric Meunier, Colorful complete bipartite sub-
graphs in generalized Kneser graphs

September 12: Rainer Sinn, Positive Semidefinite Matrix Comple-
tion and Free Resolutions of monomial ideals

September 19: Margaret Bayer, Reconstruction of Face Lattices
of Polytopes

September 20: Bernd Sturmfels, Geometry of Log-Concave Den-
sity Estimation

September 26: Alexander Postnikov, Purity and separation for
oriented matroids

October 3: Victor Reiner, Circuits and Hurwitz action in finite
root systems

October 17: Michael Joswig, Linear Programming Seen Through
Tropical Geometry

October 24: Claus Scheiderer, Spectrahedral Shadows

October 31: Martin Henk, Discrete slicing problems

November 7: Pavle Blagojevié, What I did at MSRI

November 21: Frank Lutz, On the Topology of Steel

November 28: Lukas Katthén, Spanning lattice polytopes and the
Uniform position principle

December 5: Sylvie Corteel, Flow polytopes with Catalan Volumes

December 12: Jonathan Spreer, On the treewidth of triangulated
three-manifolds

December 13: Various speakers, GTC Farewell Seminar

3. GTC visions seminar, Wed 15:30-17:00, coordinated by B. Benedetti and
R. Sanyal. This was a more informal seminar where speakers were asked
to give open problems, research directions, etc. The list of speakers has
been:
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August 30: Round of short personal introductions by program
members

September 13: Pavle Blagojevié¢ and Florian Frick, Essentials of
Equivariant Topological Combinatorics

September 20: Imre Barany, Vector-sum theorems, their relatives
and applications

September 27: Francisco Santos, Multitriangulations — (I can’t get
no) realization

October 4: Michael Joswig and Bernd Sturmfels, Tropical Vi-
sions
October 18: Igor Pak, What is a formula?

October 25: Bruno Benedetti, Some metric and algebraic ap-
proaches to look at polytope graphs

November 1: Victor Reiner and Felipe Rincén, Matroids and
valuations

November 29: Anders Bjorner, Continuous Matroids revisited

December 6: Jestus De Loera, Some GTC conjectures I loved, but
did not love me back

December 13: Various speakers, GTC Farewell Visions

4. Postdoc seminar, Fri 11:30-13:30. On fridays there were two talks back-
to-back by postdoctoral members of our program and of the companion
program Geometri Functional Analysis. All the postdoctoral members of
our program spoke, except for Florian Frick (who was the organizer of this
seminar, and who spoke at one of the workshops):

September 15: Fedor Manin, Isoperimetric duality: discrete and
continuous

September 22: Thomas McConville, Toward a geometric approach
to Chapoton triangles

September 29: Anastasia Chavez, Positroids, posets and polytopes

October 06: Annie Raymond, An introduction to symmetric sums
of squares

October 06: Xue (Gaku) Liu, Fiber polytopes and the generalized
Baues conjecture

October 20: Shira Zerbib Gelaki, Colorful coverings of polytopes
and piercing numbers of colorful d-intervals

October 27: Federico Castillo, What is the realization space of a
polytope?

November 03: Hailun Zheng, The rigidity theory of frameworks of
polytopes
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e November 06: Hao Chen, Weakly inscribed polyhedra

e December 08: Ménica Blanco Goémez, Non-spanning lattice 3-
polytopes

Apart of this, the two UC Berkeley professors that were members of the

program offered respective graduate courses in topics related to the program,
which were well-attended by the younger members:

e Lauren Williams, Math 270 — Hot topics in algebra: Grassmannians,
matroids, positivity, clusters, and beyond, https://math.berkeley.edu/
“williams/270.html

e Bernd Sturmfels, Math 270 — Geometric and Topological Combinatorics,
https://math.berkeley.edu/ bernd/math270.html

There were also two working groups that met regularly to discuss topics of

common interest: one on “Lattice polytopes” and another on “Combinatorial
fixed point theorems”. Their meetings were announced and open to all program
members.

4 Workshops and conferences

There were three workshops during the program:

Geometric and Topological Combinatorics:

Connections for women, Aug 31-Sept 1.

Organizers: Federico Ardila, Francisco Santos, Cynthia Vinzant(*), Marge
Bayer

Geometric and Topological Combinatorics:

Introductory workshop, September 5-8

Organizers: Imre Barany, Ben Braun(*), Anders Bjorner, Isabella Novik,
Francis Su, Rekha Thomas,

Geometric and Topological Combinatorics:

Modern techniques and methods, October 9-13

Organizers: Patricia Hersh, Vic Reiner (*), Bernd Sturmfels, Frank Vallentin,
Giinter M. Ziegler,

See their individual final reports for more detailed information.

5 Postdoctoral fellows

The postdoctoral program was vibrant and interactive this semester. The Mon-
day Postdoc Seminar provided both the opportunity for postdocs to describe
their own work, which several postdocs reported appreciating very much, and
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additionally to give "pre-talks" aimed at providing background for some of the
weekly Main Seminar talks happening the next day. Everyone benefitted from
attendance, including graduate students and professors.

Collaborations among the postdocs, and between postdocs and professors
were fostered by the various topical working groups; one on Lattice Points, and
one on Combinatorial Fixed Points. A notable example was the work of postdocs
Florian Frick and Shira Zerbib, leading to their preprint (arXiv:1710.07722,
submitted for publication) on "colorful" theorems in discrete geometry, proving
a common generalization of the colorful Caratheodory theorem of Barany and
the colorful KKMS theorem of Shih and Lee. In fact, Zerbib reports having a
particularly fruitful semester, which she describes as "the most productive and
enjoyable time in my career so far." In addition to her aforementioned work
with Frick, she started and finished two other papers over the course of the
semester, one with professors Kathryn Nyman and Francis Su on fair division,
and another with Su that leveraged her expertise in theory of piercing numbers
with his expertise in voting theory.

Another postdoc, Gaku Liu, reported the benefit of the semester in meeting
people and making lasting connections. For example, he was able to collaborate
with professors Karim Adiprasito and Igor Pak, proving a conjecture on sub-
divisions of polytopes with rational slopes related to polytstable reduction of
log schemes in algebraic geometry. Liu, together with postdoc research member
Thomas McConville, also resolved the problem of classifying zonotopes whose
cellular strings are all coherent, leading to their joint preprint with R. Edman
and P. Jiradilok (arXiv:1801.09140).

Postdocs received mentorship from either one or two of the senior researchers
in residence at the program, who met weekly with them to discuss their progress
on research, talk about professional issues, and provide advice. One postdoc
reported "... my mentors have helped me in writing and revising my job ap-
plication materials, and have given me outstanding advice for how to navigate
the job market." It should be noted that the Mathematical Research Culture
Seminar, run by professor Ben Braun, also provided a unique resource for young
researchers to think more about the professional, social, and cultural issues fac-
ing mathematicians.

The GTC team was very happy with the experience provided to the postdocs
during the semester, and delighted with the postdocs’ major contribution to
the program. A survey response from each postdoctoral fellow can be found in
MSRI’s annual report.

6 Graduate students

The Program Associates/Graduate Students benefited greatly and made sig-
nificant contributions to the 2017 Geometric and Topological Combinatorics
Program. Each graduate student had an advisor in attendance in the program.
A graduate student seminar was held once per week, facilitated by Margaret
Bayer. The graduate students decided to restrict attendance to “young people,”
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that is, graduate students and postdocs. This was to ensure that all participants
felt comfortable asking questions and expressing confusion.

At most weekly meetings, the graduate students presented their research or
background on the topics they are studying. The following graduate students
each gave at least one presentations: Marcel Celaya, Giulia Codenotti, Joseph
Doolittle, Jamie Haddock, Sam Hopkins, Gleb Nenashev, and Nevena Pali¢.
Some of these presentations, and a few other short presentations (given by
postdocs Monica Blanco and Thomas McConville and by UC Berkeley graduate
student Charles Wang), were intended to help prepare the participants for the
main GTC seminar that week, giving background definitions and motivation.
In addition, a few sessions were related to professional development. Francis Su
gave a presentation about applying for jobs, particularly at liberal arts colleges.
There was a discussion on presentation tips, focusing on research talks, job
talks and research statements. At one session students demonstrated the use of
specialized software.

The graduate students were an active and visible part of the GTC com-
munity, and had much interaction with postdocs and senior members of the
program. Everyone benefited from their participation.

7 Diversity

The GTC program participants were a diverse collection of mathematicians
in many ways, starting with the 6 organizers, which included 2 Caucasians, 2
Hispanics, and 2 Asians. Throughout the application process, the organizers
made a strong effort to generate a large and diverse applicant pool, and to be
inclusive.

There were 59 participants in the program. Of these, 20 (33.9%) were
women, including 5 of 9 postdoctoral fellows. There was a large international
contingent in the program: 22 (37.3%) were based at foreign institutions, and
31 (52.5%) were neither US Citizens nor Permanent Residents. Across the 37
participants based in the US, there were about 43% from the West, 27% from
the Northeast, and 16% and 14% from the Midwest and South, respectively.
There were a wide variety of types of US institutions represented as well, in-
cluding 7 from large private universities and 18 from large public universities,
and 5 from masters or bachelors granting institutions. Though there were only
3 who self-reported as underrepresented minorities, there were at least 6 partic-
ipants of Hispanic ethnicities, and 11 of Asian ethnicities. About one-sixth of
participants were graduate students, and another third of participants received
their PhD’s in 2010 or later.

Women comprised about 17 of 45 invited speakers at the 3 workshops, in-
cluding 5 of 7 speakers at the Connections for Women Workshop, 5 of 18 in the
Introductory Workshop, 7 of 20 in the Modern Techniques Workshop. Also 7 of
45 invited speakers were of Hispanic origin.

Within the program, much attention was paid to mentoring. Every postdoc
was paired with a senior member for mentoring. The graduate students present
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had their advisor but in addition Margaret Bayer was very kind to look over their
well-being and make sure they learn enough background to make all lectures
worth attending for them. In addition, Ben Braun organized 3 seminars on
“mathematical culture” which were an effort to engage our members on issues
that face the mathematical community. The topics included:

1. the culture of mathematical ’brilliance’
2. mistakes, collaboration, and the importance of stupidity
3. abstraction, compression, dysfunctional habits of communication

The topics that came up in these discussions included the climate in math-
ematics for women and underrepresented groups. The conversations were valu-
able and attracted members from both programs present at MSRI. With such
a diverse set of participants in the program, there were also often informal con-
versations during tea time related to diversity and inclusion.

8 Synergistic activities

The members of the GTC program participated in many activities in and around
Berkeley and supported MSRI in its outreach mission. Several participants
spoke at UC Berkeley seminars and colloquia.

R. Thomas gave colloquium talks at San Francisco State University and San
Jose State University. She also represented MSRI at the board of trustees meet-
ing in New York City.

F. Santos gave colloquium talks at Northeastern University (Boston) and North
Carolina State University (Raleigh). He was also a plenary speaker at the re-
gional Bay Area Discrete Math Day (BADMath Day) in Saint Mary’s College.
J. De Loera spoke in representation of MSRI at SACNAS 2017, Salt Lake
City Utah. He also collaborated with members of the GFA program at MSRI,
with visitors of the Simons Institute of theoretical Computer Science and with
members of the IEOR department at UC Berkeley. He gave lectures at Simons
Institute and the Colloquium at UC Berkeley’s Mathematics Department.

J. Doolittle was a panelist at a Q&A panel on finding and applying to PhD
programs at San Francisco State University.

B. Datta visited the University of Washington, Seattle and gave a colloquium
talk on “Tight and stacked triangulations of manifolds”.

B. Braun spoke in the Algebraic Geometry and Commutative Algebra seminar
at UC Berkeley.

F. Ardila, B. Braun, G. Spencer, and F. Su co-organized the Research
Culture Seminar, where they examined the human and cultural practices of
mathematical research, and discussed what we might do to improve them.

V. Reiner gave the Math Department Colloquium at UC Santa Cruz.

B. Sturmfels established connections to the graduate program at UC Berke-
ley, by teaching a concurrent hot topics course on Geometric and Topological

13

106



Combinatorics. This led to the participation of many students, and numerous
interactions with program participants.

L. Williams taught a graduate course on Cluster Algebras which set up an-
other strong interaction between students in the Berkeley Math Department
and MSRI.

E. Nevo gave a lecture at the Berkeley Math Circle.

I. Barany gave the William H. Roever Lecture in Geometry Washington Uni-
versity in St. Louis, and seminar talks at San Francisco State University and
University of British Columbia. At MSRI he gave a talk on the Connections
for women workshop, and on the lattice points working group. He was also an
invited speaker on the BAD Math day in Saint Mary’s College.

F. Ardila gave the Math Department Colloquium at UC Berkeley and began
research projects with UC Berkeley students Mario Sanchez and Mariel Supina.
M. Bayer spoke in the Algebra, Geometry and Combinatorics Seminar at San
Francisco State University.

J. Yu gave colloquium talks at Santa Clara University and SJSU. She gave
seminar talks at SFSU, UW, and UC Davis. She started some joint projects
with Simons Institute visitor C. Vinzant and UCB grad student C. Wang.

D. Nguyen participated in several workshops at the Simons Institute. Inter-
acted with several researchers there, in particular Friedrich Eisenbrand. He also
spoke at FOCS 2018 in Berkeley.

J. Haddock spoke in a seminar jointly organized by the Simons Institute and
MSRI, and participated in several Simons Institute workshops.

R. Sanyal spoke at the Combinatorics and Geometry seminar at U Washing-
ton, Seattle. He also collaborated with members of the partner program on
Geometric Functional Analysis and with members of the Simons Institute of
Theoretical Computer Science.

I. Pak spoke at combinatorics seminars at Brown University, MIT, SFSU, Stan-
ford University, UC Berkeley and UC Davis, graduate CS theory seminar at UC
Berkeley as well as Colloquium at UMass Amherst. He participated at many
UC Berkeley Math Department and Simons Institute workshops and activities,
and gave a lecture at a Banff workshop on lattice walks.

A. Chavez spoke as a MSRI postdoctoral representative at the Modern Math
Workshop 2017, gave a talk at the SACNAS 2017 conference in Salt Lake City,
Utah, and gave an invited talk at the BADMath conference 2017 at St. Mary’s
college.

F. E. Su gave math colloquia at USF, Santa Clara University, San Jose State
University. He also spoke at Proof School, an innovative math-centered high
school in San Francisco. He also spoke on a panel organized by the Berkeley
math club (MUSA) on Inclusion/Ezclusion in the Math Community. He spoke
at the Museum of Mathematics in New York City, gave a colloquium at Teach-
ers College, Columbia and and was a plenary speaker at MAA meetings in New
Jersey and Virginia and at the ArizMATYC meeting in Arizona.
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9 Highlights and breakthroughs

Geometric and Topological Combinatorics (GTC) explores connections and cross-
fertilizations among combinatorial, geometric, and topological structures, prob-
lems, and tools. We were lucky to assemble together a diverse group of re-
searchers who interacted and collaborated easily. The friendly atmosphere in
the program allowed for more than 70 projects to flourish. The highlights men-
tioned below were chosen to represent diversity of topics, many more examples
can be given. They cover all aspects of GTC and range from pure to applied.

Polytopes are universal to GTC. They are studied for their combinatorial and
geometric properties. A fair amount of effort was dedicated during the program
to the study of lattice polytopes. A lattice d-polytope is a polytope P C R¢
with vertices in Z¢ and affine hull R?. They naturally appear in number theory
(Minkowski’s geometry of numbers), representation theory (Hive Polytopes by
Knutson-Tao), and algebraic geometry (Toric Varieties), among other areas.
During the semester, there was a weekly working seminar on lattice points and
lattice polytopes with talks and discussions. Let us mention just one result that
emerged. Postdoc Monica Blanco and organizer Francisco Santos have worked
on classifying lattice polytopes by their size, i.e., its number of lattice points. At
the end of the program they posted a nice new paper classifying non-spanning
3-polytopes. These are lattice 3-polytopes whose lattice points do not affinely
span the lattice. They showed that, except for six small polytopes (all having
between five and eight lattice points), every non-spanning 3-polytope P has the
following simple description: PNZ?3 consists of either two lattice segments lying
in parallel and consecutive lattice planes or a lattice segment together with three
or four extra lattice points placed in a very specific manner.

Generalized permutahedra form another beautiful family of polytopes with
rich combinatorial structure and strong connections to enumerative combina-
torics and optimization. For example, the classical permutahedron has the
permutations as vertices and matroid polytopes play an important role in opti-
mization. Member Federico Ardila in joint work with Marcelo Aguiar (Cornell
University) studied their algebraic structure and proved they are universal with
respect to a certain “Hopf monoid” structure. Surprisingly their construction
provides a unifying framework to study many combinatorial families, answers
open questions, and recovers known results about graphs, posets, matroids,
hypergraphs, and simplicial complexes. It reveals that three combinatorial reci-
procity theorems of Stanley and Billera-Jia-Reiner on graphs, posets, and ma-
troids are really the same. They show that permutahedra and associahedra
encode the computation of multiplicative and compositional inverses of power
series.

Realization spaces of polytopes are semi-algebraic sets that parametrize the
possible ways constructions of a given combinatorial polytope. Organizer Rekha
Thomas and collaborators presented an exciting new model of a realization
space of a polytope that arises as the positive part of a real variety. The variety
is determined by the slack ideal of the polytope, a saturated determinantal
ideal of a sparse generic matrix that encodes the combinatorics of the polytope.
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The slack ideal offers a uniform computational framework for several classical
questions about polytopes such as rational realizability, projectively uniqueness,
non-prescribability of faces, and realizability of combinatorial polytopes.

Topological tools were central to the GTC program. We have so many
examples that we are necessarily forced to select a few. Member Pavle Blagojevié
and Pablo Soberon (Northeastern) proved a common generalization of the Ham
Sandwich theorem and Alon’s Necklace Splitting theorem. Their main results
show the existence of fair distributions of m measures in R? among r thieves
using roughly mr/d convex pieces, even in the cases when m is larger than the
dimension. The main proof relies on a construction of a geometric realization of
the topological join of two spaces of partitions of R? into convex parts, and the
computation of the Fadell-Husseini ideal valued index of the resulting spaces.

Kneser’s 1955 conjecture — proven by Lovasz in 1978 — asserts that in any
partition of the k-subsets of 1,2, ..., n into n—2k—3 parts, one part contains two
disjoint sets. Schrijver showed that one can restrict to significantly fewer k-sets
and still observe the same intersection pattern. Alon, Frankl, and Lovéasz proved
a different generalization of Kneser’s conjecture for r pairwise disjoint sets. Dol-
nikov generalized Lovész’ result to arbitrary set systems. MSRI member Florian
Frick has proven a common generalization of all of these results. Moreover, he
proved additional strengthenings by determining the chromatic number of cer-
tain sparse stable Kneser hypergraphs. He also developed a general approach to
establishing lower bounds for chromatic numbers of hypergraphs using a combi-
nation of methods from equivariant topology and intersection results for convex
hulls of points in Euclidean space.

Sperner’s lemma and Fan’s lemma are classical results of combinatorial topol-
ogy. Notably, they provide elementary constructive proofs of the topological
theorems of Brouwer and Borsuk-Ulam and their applications. The typical ob-
ject in these lemmas is a pseudomanifold with an integer labeling of the vertices.
Then, a constraint on the labeling imposes the existence of a simplex with a
certain pattern. Several papers were written regarding extensions of these re-
sults, for example, Francis Su and Frédéric Meunier propose a general technique
related to the polytopal Sperner lemma for proving old and new multilabeled
versions of Sperner’s lemma. There are proofs of multilabeled versions of Fan’s
lemma, a combinatorial analogue of the Borsuk-Ulam theorem with applications
to fair division and graph coloring.

GTC has a strong influence on applied fields such as optimization, computer
vision, economics and the social science. Given a graph H, the Turéan problem
asks to find the maximum number of edges in a n -vertex graph that does not
contain any subgraph isomorphic to H. In recent years, Razborov’s flag algebra
methods have been applied to Turan type problems with great success. Postdoc
Annie Raymond in joint work with J. Saunderson, M. Singh and MSRI orga-
nizer Rekha Thomas showed that these techniques embed naturally in standard
symmetry-reduction methods for sum of squares representations of invariant
polynomials. This connection gives an alternate computational framework for
Turén problems with the potential to go further. These results expose the rich
geometric combinatorics coming from the representation theory of the symmet-
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ric group present in flag algebra methods that can potentially be used to attack
more difficult problems such as the calculation of Ramsey numbers.

Problems of fair division arise in the social sciences very naturally. Mem-
bers Florian Frick and Frédéric Meunier (jointly with Kelsey Houston-Edwards)
worked on such problems. Given the subjective preferences of n roommates in
an n-bedroom apartment, one can use Sperner’s lemma to find a division of the
rent such that each roommate is content with a distinct room. At the given
price distribution, no roommate has a strictly stronger preference for a different
room. They gave a new elementary proof that the subjective preferences of only
n — 1 of the roommates actually suffice to achieve this envy-free rent division.
The proof also yields an algorithm to find such a fair division of rent. The tech-
niques generalize Sperner’s lemma including a new proof of a conjecture of F.
Meunier. Francis Su and Frédéric Meunier’s paper on new versions of Sperner’s
theorem gave rise to new a cake-cutting theorem where the number of players
and the number of pieces can be chosen independently.

To conclude, the future of GTC looks very bright, and new connections,
both pure and applied, emerged during the semester. Just as we are writing
this report we learned that one of the members of the GTC program, Dr. Frank
Lutz will be co-organizing an event at MSRI on Shape and Structure of Materials
which will certainly involve more polytopes, more simplicial complexes and other
fun characters from the core of GTC.
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Postdoc Pre/Post-MSRI Institution Group
Family Name Pre-MSRI Institution Name Pre-MSRI Institution Group Post-MSRI Institution Name Post-MSRI Institution Group

Blanco Gémez Monica University of Cantabria Foreign To be determined n/a

Castillo Federico University of California, Davis Math Public Large Group University of Kansas Math Public Small Group
Chavez Anastasia University of California, Berkeley Math Public Large Group University of California, Davis Math Public Large Group
Chen Hao University of Luxembourg Foreign Max Planck Institute for Dynamics & Self-Organization Foreign

Frick Florian Cornell University Math Private Large Group Cornell University Math Private Large Group
Liu Xue (Gaku)  Massachusetts Institute of Technology Math Private Large Group Max Planck Institute for Mathematics in the Sciences  Foreign

Raymond Annie University of Washington Math Public Large Group University of Massachusetts, Amherst Math Public Medium Group
Zerbib Gelaki  Shira University of Michigan, Ann Arbor Math Public Large Group University of Michigan, Ann Arbor Math Public Large Group
Zheng Hailun University of Washington Math Public Large Group University of Michigan, Ann Arbor Math Public Large Group
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2017-18 GTC Postdoctoral Fellow Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 9 100.0%
Male 4 44.44% 44.4% 44.4% Male
Female 5 55.56% 55.6% 55.6% Female
Decline to State 0 0.0%
= Decline to State
% (No
Ethnicities** # Decl.)* % White
White 3 37.50% 33.3%
Asian 3 37.50% | 33.3% Asian
Hispanic 2 25.00% | 22.2% 11.1% 3330
Black 0 0.00% 0.0% 22.2% o = Hispanic
Native American 0 0.00% 0.0%
Pacific Islander 0 0.00% 0.0% * Black
Decline to State 1 11.1% 33.3% ] )
Unavailable Info. 0 0.0% * Native American
Minorities 1 50.0% = Pacific Islander
Decline to State
Citizenships # %
US Citizen & Perm. Residents 2 22.2%
Foreign 7 77.8%
Unavailable information 0 0.0% 33.3%
# of Distinct Members 9 100.0% Home Inst. NOT in US
66.7%
US Citizen 2 22.2% Home Inst. in US
Perm Residents 0 0.0%
Home Inst. in US 6 66.67%
Year of Ph.D # % 2017
2017 5 55.6%
2016 0 0.0%
2015 1 11.1% 33.3% 2016
2014 3 33.3%
2013 0 0.0% 55.6% " 2015
2012 0 0.0% 11.1% 2014
Unavailable Info. 0 0.0% ’
Total # of Distinct Members 9 100.0%
*Statistic Calculation based on all participants that did not decline. = 2013
**Ethnicities are non-exclusive.
= 2012
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2017-18 GTC Postdoctoral Fellow Home Institution Classified by States
*Regions based on US Census classification

2010 Census

State # % Population
0.0% 37.1%
0.0% 1.5%
0.0% 0.9%
0.0% 0.3%
0.0% 0.2%
0.0% 6.1%
0.0% 3.1%
0.0% 1.4%
0.0% 1.5%
0.0% 1.9%
0.0% 1.0%
0.0% 3.1%
0.0% 1.2%
0.0% 1.5%
0.0% 2.1%
0.0% 8.1%
0.0% 2.6%
0.0% 0.6%
66.7% 23.3%
0.0% 0.2%
0.0% 2.1%
0.0% 0.4%
0.0% 0.5%
0.0% 0.3%
50.0% 12.1%
0.0% 1.6%
0.0% 0.9%
0.0% 0.7%
0.0% 1.2%
0.0% 0.9%
16.7% 2.2%
0.0% 0.2%
16.7% 21.7%
0.0% 4.2%
0.0% 2.1%
0.0% 1.0%
0.0% 0.9%
16.7% 3.2%
0.0% 1.7%
0.0% 1.9%
0.0% 0.2%
0.0% 0.6%
0.0% 3.7%
0.0% 0.3%
0.0% 1.8%
Northeast 16.7% 17.9%
CT 0.0% 1.2%
ME 0.0% 0.4%
MA 0.0% 2.1%
NH 0.0% 0.4%
\N] 0.0% 2.8%
NY 16.7% 6.3%
PA 0.0% 4.1%
RI 0.0% 0.3%
VT 0.0% 0.2%
0.0% 0%
0.0% 0%
0.0% 0%
Total 100% 100%

Midwest
16.7%
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2017-18 GTC Postdoctoral Fellow Home Institution Classified by Countries
*Regions based on United Nations classification

Africa 0
Americas 6
North America United States 6 Americas
Asia 0 67%
Europe 3
Western Europe Germany 1
Luxembourg 1
Southern Europe Spain 1
Europe
Oceania 0 33%
Grand Total 9
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Geometric and Topological Combinatorics
Program Summary

# of US

# of Distinct Citizens &
Role Members % Perm. Res.
Organizers 6 10.2% 4
Research Professors 13 22.0% 7
Postdoctoral Fellows 9 15.3% 2
PD/RM 0 0.0% 0
Research Members 22 37.3% 11
Program Associates 9 15.3% 4
Guests 0 0.0% 0
Total # of Distinct Members 59 100.0% 28

! Minorities are US citizens & Permanent Residents who declare themselves American Indian, Black, or Hispanic. Minority percentage is calculated by dividing the number of Minorities by the total number of

US citizens & Permanent Residents.

Home Institution Grouping

Us

Role Private Large | Private Small | Public Large [ Public Medium | Public Small| Group M or B | Non-Group | Foreign
Organizers 0 0 3 0 0 1 0

Research Professors 0 0 3 1 1 2 0

Postdoctoral Fellows 2 0 5 0 0 0 0

PD/RM 0 0 0 0 0 0 0

Research Members 3 2 5 1 0 2 0

Program Associates 2 0 2 1 1 0 0

Total 7 2 18 3 2 5 - 22 59
% 11.9% 3.4% 30.5% 5.1% 3.4% 8.5% 0.0%| 37.3%| 100.0%
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2017-18 GTC Program Members Demographic Summary

o fide 1.7%
Gender # Decl.)* %
# of Distinct Members 59 100.0% 33.9%
Male 38 65.52% 64.4% Male
Female 20 34.48% 33.9% 64.4% Female
Decline to State 1 1.7% « Decline to State
% (No
Ethnicities** # Decl.)* % )
- o White
White 44 72.13% 74.6% 1.7% 5 10
Asian 11 18.03% | 18.6% 8.5% i
Hispanic 5 8.20% 8.5% Asian
Black 0 0.00% 0.0% 18.6%
Native American 0 0.00% 0.0% ] ]
Pacific Islander 1 1.64% 1.7% 74.6% = Hispanic
Decline to State 3 5.1%
Unavailable Information 0 0.0% = Pacific Islander
Minorities 3 10.7%
= Decline to State
Citizenships # %
US Citizen & Perm. Residents 28 47.5%
Foreign 31 52.5%
Unavailable information 0
# of Distinct Members 59 100.0% 37.3%
Home Inst. NOT in US
US Citizen 26 44.1% 62.7%
Perm Residents 2 3.4% Home Inst. in US
Home Inst. in US 37 62.71%
Year of Ph.D # %
{V)
Program Assoc. (GS) 9 15.3% Program Assoc. (GS)
2015 & Later 8 13.6%
2010-2014 12 203% | o0 3.4%5.1% 2015 & Later
2005-2009 7 11.9% ‘ = 2010-2014
8.5% 15.3%

2000-2004 4 6.8% -7 « 2005-2009
1995-1999 6 10.2% 10.2% 13.6%
1990-1994 5 8.5% = 2000-2004
e ; e T as819ss

- . 0
1980 & Earlier 3 5.1% 6.8% 1990-1994
Total # of Distinct Members 59 100.0% 1985-1989
*Statistic Calculation based on all participants that did not decline. = 1981-1984

**Ethnicities are non-exclusive. « 1980 & Earlier
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2017-18 GTC Program Members Home Institution Classified by States
*Regions based on US Census classification

2010
Census
State % Population

5] 13.5% 37.1%
- 0.0% 1.5%
- 0.0% 0.9%
0.0% 0.3%
- 0.0% 0.2%
1 2.7% 6.1%
2 5.4% 3.1%
1 2.7% 1.4%
- 0.0% 1.5%
- 0.0% 1.9%
- 0.0% 1.0%
1 2.7% 3.1%
- 0.0% 1.2%
- 0.0% 1.5%
- 0.0% 2.1%
- 0.0% 8.1%
- 0.0% 2.6%
- 0.0% 0.6%
16 43.2% 23.3%
- 0.0% 0.2%
- 0.0% 2.1%
- 0.0% 0.4%
- 0.0% 0.5%
- 0.0% 0.3%
12 32.4% 12.1%
- 0.0% 1.6%
- 0.0% 0.9%
- 0.0% 0.7%
1 2.7% 1.2%
- 0.0% 0.9%
3 8.1% 2.2%
- 0.0% 0.2%
6 16.2% 21.7%
- 0.0% 4.2%)
- 0.0% 2.1%
- 0.0% 1.0%
2 5.4% 0.9%
1 2.7% 3.2%
2 5.4% 1.7%
- 0.0% 1.9%
- 0.0% 0.2%
- 0.0% 0.6%
1 2.7% 3.7%
- 0.0% 0.3%
- 0.0% 1.8%
Northeast 10 27.0% 17.9%)
(03} - 0.0% 1.2%
ME - 0.0% 0.4%
MA 7 18.9% 2.1%
NH - 0.0% 0.4%
NJ - 0.0% 2.8%
NY 1 2.7% 6.3%
PA 1 2.7% 4.1%)
RI 1 2.7% 0.3%
\2) - 0.0% 0.2%
- 0.0%) 0%
- 0.0% 0%
- 0.0% 0%
Total 37 100% 100%

13.5%
27.0%
South
= West
16.2% 43.2% = Midwest

= Northeast
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2017-18 GTC Program Members Home Institution Classified by Countries
*Regions based on United Nations classification

Africa 0
Americas 37
North America United States 37

Asia 3
Western Asia Israel 2
South-central Asia  India 1

Europe 19
Eastern Europe Hungary 1

Northern Europe Sweden 3

Western Europe Germany 10

France 2

Luxembourg 1

Southern Europe Spain 2

Oceania 0
Grand Total 59

Europe
32%

Asia
5%
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Geometric and Topological Combinatorics
August 14, 2017 - December 15, 2017

While at MSRI my research program was advanced in the following ways:

Q1. | learned new ideas/techniques which are applicable to my problems

Yes 58 98%
No 1 2%
Total Responses 59

Q2. | had opportunities to present my work to new audiences

Yes 56 95%
No 3 5%
Total Responses 59

Q3. l initiated research with new collaborators

Yes 55 93%
No 4 7%
Total Responses 59

Q4. | initiated research in new areas

Yes 50 85%
No 9 15%
Total Responses 59

Q5. My research was advanced in these other ways:
Link to Qualitative Responses

Q6. If your answer to any of the above set of questions was no, what opportunities should MSRI provide to mitigate this?
Link to Qualitative Responses

MSRI Experience - Postdoc Seminar

Q7. To learn new ideas and techniques

1 - Least Satisfying 1 3%
2 3 8%
3 9 25%
4 14 39%
5 - Most Satisfying 9 25%
Total Responses (Exclusive of N/A) 36 100%
Q8. To form new acquaintances and collaborations
1 - Least Satisfying 1 3%
2 4 11%
3 10 29%
4 10 29%
5 - Most Satisfying 10 29%
Total Responses (Exclusive of N/A) 35 100%
Q9. To be able to present my own work
1 - Least Satisfying 0 0%
2 1 7%
3 6 40%
4 4 27%
5 - Most Satisfying 4 27%
Total Responses (Exclusive of N/A) 15 100%
MSRI Experience - Program Seminars
Q10. To learn new ideas and techniques
1 - Least Satisfying 0 0%
2 0 0%
3 3 5%
4 18 33%
5 - Most Satisfying 34 62%
Total Responses (Exclusive of N/A) 55 100%
Q11. To form new acquaintances and collaborations
1 - Least Satisfying 0 0%
2 1 2%
3 10 20%

4 22 43%
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https://drive.google.com/open?id=1CpgR2kxi8LvXXXgyGLi8g_OwAYE9sSdX
https://drive.google.com/open?id=1FA-wE1Cy5jL6vTkIM1h4dyfRR3K4-EwR

5 - Most Satisfying 18 35%
Total Responses (Exclusive of N/A) 51 100%

Q12. To be able to present my own work

1 - Least Satisfying 2 7%
2 1 3%
3 5 17%
4 5 17%
5 - Most Satisfying 16 55%
Total Responses (Exclusive of N/A) 29 100%
MSRI Experience - General Information
Q13. My office accomodations were
1 - Least Satisfying 0 0%
2 3 5%
3 7 12%
4 17 29%
5 - Most Satisfying 32 54%
Total Responses (Exclusive of N/A) 59 100%
Q14. Professionally, my overall satisfation with MSRI was
1 - Least Satisfying 0 0%
2 0 0%
3 3 5%
4 9 15%
5 - Most Satisfying 47 80%
Total Responses (Exclusive of N/A) 59 100%

MSRI Experience - Feedback

Q15. Did you participate in any of the activities associated with the other MSRI programs or workshops? If so,
which ones? Did you find them valuable?
Link to Qualitative Responses

Q16. What aspects of the program, environment, facilities, and relationships with colleagues were most beneficial to you?
Link to Qualitative Responses

Q17. What suggestions would you have for improvements at MSRI?
Link to Qualitative Responses

Q18. What suggestions would you have for future MSRI programs or workshops?
Link to Qualitative Responses

MSRI Experience - Computing Services and Facilities

Q19. How would you rate the computing staff for the support you received while at MSRI

1 - Least Satisfying 0 0%

2 1 2%

3 5 11%
4 7 16%
5 - Most Satisfying 32 71%
Total Responses (Exclusive of N/A) 45 100%
Q20. How would you rate the computing equipment you used at MSRI:

1 - Least Satisfying 1 2%

2 1 2%

3 11 24%
4 14 30%
5 - Most Satisfying 19 41%
Total Responses (Exclusive of N/A) 46 100%

Q21. How could we improve our computing services?
Link to Qualitative Responses

Q22. How could we improve our computing equipment and software environment?
Link to Qualitative Responses

MSRI Experience - Relocation Advisory Services
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https://drive.google.com/open?id=14PrVF39GdWzbrDBBCkmRFUTigezl9X_1
https://drive.google.com/open?id=16SzKKfbtsEEqKT4qIpGn4FMO-VLoMuZS
https://drive.google.com/open?id=1_7cZ7x60e5MQJ3gF1n2wQ7K4Jv9HlaJG
https://drive.google.com/open?id=1hhpe34w2LLXsommpeOlnUlnvpN0MP81s
https://drive.google.com/open?id=1s0EsOoMapiJaerzqBOGWXFkkzE4ZYUEx
https://drive.google.com/open?id=1OYzxl19deUf5-BDa4mkZGsPn6J7jU4wz

Q23. How would you rate the following relocation advisory services you received while at MSRI: Housing

1 - Least Satisfying 1 2%
2 2 5%
3 4 10%
4 12 29%
5 - Most Satisfying 23 55%
Total Responses (Exclusive of N/A) 42 100%

Q24. How would you rate the following relocation advisory services you received while at MSRI: School and Childcare

1 - Least Satisfying 0 0%
2 0 0%
3 2 17%
4 4 33%
5 - Most Satisfying 6 50%
Total Responses (Exclusive of N/A) 12 100%
Q25. How would you rate the following relocation advisory services you received while at MSRI: Visa
1 - Least Satisfying 0 0%
2 0 0%
3 3 11%
4 4 15%
5 - Most Satisfying 20 74%
Total Responses (Exclusive of N/A) 27 100%
Q26. How could we improve our relocation advisory services?
Link to Qualitative Responses

MSRI Experience - Administrative Support Services
Q27. How would you rate the administrative support you received while at MSRI
1 - Least Satisfying 0 0%
2 0 0%
3 3 5%
4 12 21%
5 - Most Satisfying 43 74%
Total Responses (Exclusive of N/A) 58 100%

Q28. How could we improve our administrative services?
Link to Qualitative Responses

Q29. Your comments about MSRI:
Link to Qualitative Responses
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https://drive.google.com/open?id=1z1NQpYvEO_-wHmxI4lN2Wm-Jz7G0fN8p
https://drive.google.com/open?id=1f65lBGARimREtEdaEHZ-3bkdeDf5IYUC
https://drive.google.com/open?id=149d2hJfb6I92HW2p_dOEtAsRiWaQ5rkM

Geometric Functional Analysis and

Applications
August 14, 2017 to December 15, 2017
MSRI, Berkeley, CA
USA

Organizers:

Franck Barthe (Université de Toulouse Il (Paul Sabatier))
Marianna Csornyei (University of Chicago)

Boaz Klartag (Weizmann Institute of Science)

Alexander Koldobsky (University of Missouri)

Rafal Latala (University of Warsaw)

Mark Rudelson (University of Michigan)
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GEOMETRIC FUNCTIONAL ANALYSIS AND
APPLICATIONS: PROGRAM REPORT

F. BARTHE, M. CSORNYEI, B. KLARTAG, A. KOLDOBSKY, R. LATALA,
AND M. RUDELSON

1. OVERVIEW

Geometric functional analysis lies at the interface of convex geometry,
functional analysis and probability. It has numerous applications ranging
from geometry of numbers and random matrices in pure mathematics to
geometric tomography and signal processing in engineering and numerical
optimization and learning theory in computer science. The area studies
the high-dimensional phenomena related to convex bodies, normed spaces,
linear operators etc. These objects can be very different when considered
for a fixed dimension. Nevertheless, as the dimension grows, the emerging
central limit behavior allows to establish deep structural properties which
are hard to see in small dimensions. One of the main methods of proving
such high-dimensional phenomena is measure concentration. This method
put forward by Milman became a separate area of research and found its
applications in a context much broader than geometric functional analysis
itself.

Geometric functional analysis is currently experiencing high rate of growth
with old problems falling and new directions being developed. The program
was intended to facilitate discussion of these new developments and bring the
leaders of the field and junior researchers together to attack open problems.
This idea turned out to be very fruitful. A number of leading experts gave
four-lecture series on the topics of their research, which helped to present a
picture of the cutting edge developments and attract junior researchers to
the area. Several long-standing open problems have been solved, including
a 1932 problem of Siiss and a 15 years old problem of Latala. The success of
the program in attracting the young generation is especially evident by the
fact that one of these problem was solved by a postdoc, and another one by
a team consisting of a postdoc and his mentors.

2. RESEARCH DEVELOPMENTS

The semester program was an intense period of collaborative research
on all aspects of geometric functional analysis. In the exit survey, most
participants presented their stay as an exceptionnal opportunity to learn
from other specialists and start many new projects, and put forward that it
would certainly fuel they research activity for the foreseeable future. Many

1
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P. BARTHE, M. CSORNYEI B. KLARTAG, A. KOLDOBSKY, R. LATALA, AND M. RUDELSON

discussions started after seminar lectures, between the speaker and part
of the audience. Several collaborations were also initiated via the postdoc
mentoring program. On regular days, many small groups of mathematicians
were working together in offices, or in the common spaces inside and even
outside. A noticeable very positive feature is that collaborations involved
researchers at all stages of their career from graduate students to senior
scientists. In order to give a flavour of the topics of study, we give here a
partial list of the collaborations that took place in MSRI.

e Vitali Milman and Liran Rotem designed a satisfactory notion of
geometric mean of two convex bodies. They investigated its connec-
tion with the recent notion of power of a convex body and managed
to related them when one body is a Euclidean ball. Much remains
to be understood in this direction, including connections with inter-
polation.

e Galyna Livshyts and Alexander Kolesnikov worked on improved
Brunn-Minkowski type inequalities for symmetric convex sets, a topic
of renewed interest in the field. They made progress towards a con-
jecture of Gardner and Zvavitch by showing that the Gaussian mea-
sure on the n dimensional space is 0.3/n concave on origin-symmetric
convex sets.

e Han Huang, Boaz Slomka and Elisabeth Werner studied the notion
of metronoids associated to a measure (a convex body build from
barycenters of perturbations of this measure) and showed that is
can be used to describe affine surface area of convex bodies.

e Ronen Eldan, Joseph Lehec and Yair Shenfeld worked together on
logarithmic Sobolev inequalities and their stability properties.

e Ronen Eldan, Grigoris Paouris and Petros Valettas studied super-
concentration phenomena for norms of convex bodies, a topic on
which they had worked before but in two different teams.

e Grigoris Paouris and Peter Pivovarov studied empirical forms of
isoperimetric inequalities for convex sets. In MSRI they succeeded
in proving an empirical version of Petty’s projection inequality: an
estimate on the expected volume of the polar projection body of the
convex hull of random uniform points drawn from a convex body.

e Ben Cousins and Luis Rademacher met for the first time in MSRI
and worked together on various questions related to the computa-
tional complexity of estimating the volume of a convex body, when
it is described by a membership oracle.

e Rafal Latala, Ramon van Handel and Pierre Youssef (Postdoc) met
in MSRI via the postdoctoral mentoring program. They shared their
common interests on norms of random matrices and managed to
solve an important conjecture in this field. They gave an explicit
sharp estimate of the expected norm of matrices with independent
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GEOMETRIC FUNCTIONAL ANALYSIS AND APPLICATIONS: PROGRAM REPORT 3

centered Gaussian entries (but not identically distributed). The
work is described in more details in the highlights section below.

e William Johnson, Gilles Pisier and Gideon Schechtman have dis-
cussed several questions related to Banach algebras. They solved
a problem stated in the 1978 book by Pietsch, by constructing a
continuum of distinct closed ideals in the algebra of bounded linear
operators on the Lebesgue space Li((0,1)). More details are given
in the highlights section.

e Gideon Schechtman and Nicole Tomczak-Jaegermann resumed an
old collaboration on Pisier’s dichotomy problem about sections of
¢N . They improved on the best to-date results, due to Bourgain.

e Emanuel Milman and Joe Neeman made substantial progress on the
isoperimetric problem of minimizing the total boundary of a parti-
tion of the n-dimensional Gauss space into k sets. This is a Gaussian
analogue of the ”double-bubble” problem in Euclidean space.

e Krzysztof Ciosmak, Vojtéch Kaluza and Eva Kopecka discussed sev-
eral questions on continuous extensions of Lipschitz mappings.

e Anna Ma and Deanna Needell worked with Jamie Haddock and Jesus
de Loera from the companion program on Geometric and Topologic
Combinatorics. They focussed on corrupted linear systems.

e Susanna Dann, Alexander Koldobsky and Dimitry Ryabogin worked
on isoperimetric problems for simplices.

3. ORGANIZATIONAL STRUCTURE

The program included three workshops, described in the separate section.
In addition there were several types of regular activities.

3.1. Main Seminar (Tuesdays and Thursdays). During this seminar
senior scientists were presenting their current research. This included regular
60-minutes seminar presentations as well as miniseries of 2 or 4 talks that
gave speakers the opportunity to discuss deeper aspects of their work and
present details of proofs. Excellent miniseries of 4 talks were given by Sergey
Bobkov, Ronen Eldan, Nikhil Srivastava and Alexander Volberg.

3.2. Young Researchers seminar (Wednesdays). This seminar was or-
ganized by Konstantin Tikhomirov and Pierre Youssef. It featured 75-
minutes talks by post-docs, graduate students and other young participants
of the program. Extended seminar time enabled speakers to present their
results in more details and give some insight of used methods.

3.3. Postdoctoral seminar (Fridays). This seminar was organized in co-
operation with the parallel MSRI program Geometric and Topological Com-
binatorics. Each day there were two 45-minutes talks given by postdocs from
two programs, separated by free pizza lunch for seminar participants. Talks
were less technical than in other seminars and speakers were describing their
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field of research in a way understandable by their young colleagues from both
programs.

4. WORKSHOP AND CONFERENCES
The following workshops and conferences took place during the semester.

(1) “Connections for women: Geometry and Probability in high dimen-
sions”, August 17-18, 2017. This short workshop was open to all
participants, and it featured talks by six prominent female mathe-
maticians. An effort was made to make the lectures accessible to
newcomers, and many of the participants stayed for the longer in-
troductory workshop of the following week. This workshop also in-
cluded a panel session, a poster session, and a dinner for the female
participants. These activities have helped the younger female partic-
ipants have a smoother entrance into the program and get to know
one another as well as the more experienced female mathematicians
in the program.

(2) “Introductory workshop: Phenomena in high dimensions”. August
21-25, 2017. This is the main introductory workshop aimed mostly
at young participants. There were six series of lectures which gave
a broad picture of the subject, from classical and foundational ques-
tions to very recent applications. Two of the lecture series (by
Artstein-Avidan and Ludwig) were devoted to convexity in a fixed
dimension. Another three series discussed isoperimetry and con-
centration of measure, with an emphasis on Gaussian convexity (in
the van Handel lectures), on applications to random matrices and
statistical learning theory (the Vershynin lectures) and on mixing
properties, noise stability and a bit of additive combinatorics (the
Mossel lectures). The sixth series by Giannopoulos was devoted to
volume distribution in high-dimensional convex bodies as well as to
the slicing problem. The latter problem occupied a significant role
in this program as well as in the 1996 program on Convex Geometry
and Geometric Functional Analysis.

(3) “Geometric Functional Analysis and applications”, November 13-
17, 2017. This was the main workshop of our program, with speak-
ers presenting recent mathematical developments. Naturally, many
of the lectures were on convexity theory and geometric functional
analysis. There was a session on distribution of volume in high-
dimensional convex bodies. There was an emphasis on interactions
on other fields, with a session consisting of lectures with an eye to-
wards computer science. There was also a great session of lectures
in probability, statistical physics, and random matrix theory. The
reader of this report may consult the 4-pages workshop report for
more details.
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5. HIGHLIGHTS

The semester has hosted intense activity on large random matrices. Un-
like mainstream probability theory, which focusses of exact limits of spec-
tral distributions, geometric functional analysis requires estimates which are
valid for given, but large, sizes (with applications e.g. to random subspaces
of Banach spaces, or reconstruction problems in signal processing). During
the semester, Rafal Latala, Ramon van Handel and Pierre Youssef (postdoc)
solved a 15 years old fundamental question on the expected norm of sym-
metric random matrices with independent and centered Gaussian entries.
The case where all entries have the same variance, called Wigner matrices,
is central in random matrix theory and very fine asymptotics are known for
the whole spectrum, not just its extreme values. But Wigner matrices are
the simplest, and less structured instance of random matrices; they model
noise. Understanding the behavior of matrices with more structure is es-
sential and challenging. In 2002, Latata had conjectured a formula (up to
universal multiplicative constants) for the expected norm of a general sym-
metric Gaussian matrix, in terms of the variances of the individual entries.
This subject has attracted much attention and several suboptimal results
appeared. Among them, an estimate by Bandeira and van Handel was off
the conjecture by a logarithmic dependence in the size of the matrix. It had
been derived by applying the classical moment method. In 2017 van Han-
del, in another attempt to solve the conjecture, proved another suboptimal
bound, which was independent of the size of the matrix (this time the proof
involved comparison techniques for Gaussian processes). The three authors
managed to solve the conjecture by applying these two suboptimal bounds
to well chosen parts of the initial matrix. To do so, they proved a delicate
structure theorem for these matrices, which asserts that one can permute
simultaneously lines and columns, so that the matrix has diagonal blocks
of controlled size where the maximal variance per line decreases but slowly,
while the maximal variance per line outside these blocks decreases substan-
tially faster. This breakthrough brings new insight for structured Gaussian
matrices and will certainly foster more progress in the field.

A wide area of research in convex geometry considers theoretical tomogra-
phy type questions: given weak information on sections of a convex body, is
it possible to uniquely determine it? The injectivity property of the Radon
transform readily shows that two origin-symmetric convex bodies K and L,
satisfying that for every vector hyperplane K N H and L N H have same
volume (of the appropriate dimension), are necessarily equal. This is wrong
if one drops the symmetry assumption. Several longstanding questions sug-
gested stronger conditions to ensure that K and L are equal. Some of them
were recently disproved by Ryabogin and Yashkin. During the semester,
Ning Zhang (postdoc) gave a negative answer to a harder conjecture formu-
lated by Siiss in 1932. For every dimension n > 3 he constructed two convex
bodies K and L such that for every hyperplane H the sections K N H and
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L N H are congruent by a rigid motion in H, but nevertheless K is not a
translate of L nor of —L. The construction involves elementary, but surpris-
ing and carefully designed, perturbations of ellipsoids. Maybe even more
interesting than the negative answer is the fact that the counterexamples
K and L are still images of each other by a symmetry (about a non-trivial
subspace). This suggests a modification of the conjecture which is much
more likely to have a positive answer.

At the core of geometric functional analysis, local theory of Banach spaces
aims for understanding infinite dimensional objects by quantitative analy-
sis of their large but finite dimensional subspaces. A striking result in this
field was obtained, while in residence, by William Johnson, Gilles Pisier and
Gideon Schechtman. The motivation of their study is related to the classi-
fication of the Banach algebras of bounded linear operations on Lebesgues
spaces Ly(p), which are among the simplest examples of Banach algebras
besides C*-algebras. Since the kernel of homomorphisms between Banach
algebras is an ideal, an important step is to understand ideals. Several re-
sults were known for p > 1 but p = 1 was still mysterious. In his 1978 book,
Pietsch asked whether the Banach algebra of bounded operators on L1 ([0, 1])
contains infinitely many closed ideals. Johnson, Pisier and Schechtman an-
swered this question by constructing a continuum of different small closed
ideals (small meaning that they are in between the ideal of compact opera-
tors and the one of strictly singular operators). Their proof follows the local
theory strategy, and builds in particular on the fine analysis of characters
and A, sets on finite dimensional E%n spaces.

Beside this breakthrough results, we would like to put forward two high-
light lectures. Two young stars in the field gave very accessible and inspiring
lectures of mini-course type: four times one hour.

e Ronen Eldan presented in details his new structure theorem for mea-
sures with low complexity on Hamming cubes, with applications to
non-linear large deviations. His conceptual approach provides a dra-
matic improvement to the seminal results of Chatterjee and Dembo,
and opens the way to a fine qualitative description of e.g. the be-
haviour of an Erdés-Renyi random graph when it is conditioned to
have more edges than expected. His proof combines stochastic cal-
culus with classical tools of geometric functional analysis.

e Nikhil Srivastava explained the method of interlacing families of
polynomials, with an emphasis on applications to functional anal-
ysis and combinatorics. This variant of the probabilistic method re-
lies on properties of real-rooted multivariate polynomials, and some-
times yields much sharper bounds than traditional probabilistic tech-
niques. Srivastava and co-authors used it to prove a sharp version of
Bourgain and Tzafriri’s Restricted Invertibility Theorem, as well as
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the existence of Ramanujan graphs of all degrees, and solve a clas-
sical problem of Kadison and Singer which has application ranging
from the theory of C*-agebras to harmonic analysis.

6. PosTpOoCTORAL FELLOWS

The postdoctoral participants this semester were particularly strong and
formed a vibrant backbone to the program. The postdoc seminar met ev-
ery Wednesday and featured 75-minute talks by the postdoctoral members.
Another postdoctoral seminar, joint with the neighboring program, took
place every Friday and was organized as two 45-minute talks separated by
pizza for those who attended. The talks were of high quality and were very
well attended by members at all levels, from graduate students to research
professors.

The postdocs were visibly well integrated into the program. As mentioned
above, every day as one would walk through the various open areas of MSRI
one would see small groups of people huddled around chalkboards, working
on their mathematics. Almost every one of these small working groups we
noticed included postdocs. Each postdoc was assigned a mentor. The men-
tors met weekly with their mentees. The mentoring program was successful
not only in terms of having the more experienced mathematicians helping
the postdocs with professional issues such as job searches, but also on the
level of mathematical research.

As one can see below, a great deal of mathematical progress was made
by the postdocs this semester. For example, a breakthrough result was ob-
tained by Ning Zhang, who solved the 1932 problem of Suss. The problem
asks whether convex bodies whose central sections in all directions are con-
gruent necessarily coincide or coincide up to a reflection. Ning answered
this question in negative. The problem was suggested to Ning by his MSRI
mentor Dmitri Ryabogin. Another example is an important result obtained
by Pierre Youssef together with his MSRI mentors Ramon Van Handel and
Rafal Latata. They answered a fifteen year old question of Latala by prov-
ing that the expectation of the norm of a symmetric random matrix with
independent normal entries is approximately equal to the expectation of the
maximal Euclidean norm of a row.

A survey of each postdoctoral fellow can be found in MSRIs annual report.

7. GRADUATE STUDENTS

About 10 graduate students were in residence in MSRI, including two
who could stay for the whole program. More graduate students attended
the workshops and a few of them could stay longer than the workshop itself.

Graduate students were an important part of the program and interacted
with junior and senior researchers. They were involved in many of the above
mentioned collaborations. For most of them the program had a boosting ef-
fect on their scientific development and career prospects: they were exposed
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to a broad range of state of the art research, they had the opportunity to
form a professional network and to start collaborative projects.

They could benefit from all seminars as the speakers were asked to make
their lectures accessible to young researchers and non-specialists of their
sub-field. Graduate students were particularly involved in the ”Young re-
searchers seminar” which was mainly aimed at them and postdocs. Roughly
half of the lectures of that seminar were given by graduate students:

e Anna Ma

Alexandros Eskenakis
Yair Shenfeld

Han Huang

Uri Grupel

Vojtéch Kaluza
Matthew Stephen

Besides the exciting scientific life at the Institute, graduate students and
post-doctoral students enjoyed many social activities that will definitely help
them build a friendly network of peers (hikes, basketball games, birthday
parties were as regular as the above mentioned seminars!). We are convinced
that the semester program has been instrumental in training the next gen-
eration of researchers in geometric functional analysis.

8. DIVERSITY

Five research professors out of twelve were women. Two postdocs out of
seven were women. Among the 28 research members, 4 were women, and 3
were minorities.

9. SYNERGETIC ACTIVITES

Some of our program members gave seminar and colloquia lectures at US
institutions outside MSRI during the semester. A sample is given here:

e S. Artstein-Avidan: UC Davis.

e S. Bobkov: UC Berkeley.

R. Eldan: UC Berkeley, Stanford.

B. Klartag: UC Davis.

A. Koldobsky: UC Santa Cruz.

R. Latala: University of Oregon.

G. Livshyts: Field of Dreams conference, St. Louis.
E. Milman: Stanford.

V. Milman: University of Missouri.

D. Needell: San Jose State University.

M. Rudelson: UC Berkeley, University of Oregon.
G. Schechtman: UC Berkeley.

R. van Handel: Caltech, UC Berkeley, UCLA.

Quite a few of our members and post-docs have led Berkeley Math Circle
(BMC) sessions during the semester, for middle and high school students
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and their teachers. The BMC instructors from our program of which we are
aware are: Paata Ivanisvili, Olga Maleva, Carsten Schutt, Tomasz Tkocz
and Ramon van Handel.

INSTITUT DE MATHEMATIQUES DE TOULOUSE; UMR 5219, UNIVERSITE DE TOULOUSE;
CNRS, FRANCE
E-mail address: franck.barthe@math.univ-toulouse.fr

DEPARTMENT OF MATHEMATICS, THE UNIVERSITY OF CHICAGO, 5734 S. UNIVERSITY
AVENUE, CHICAGO, IL 60637
E-mail address: csornyei@math.uchicago.edu

DEPARTMENT OF MATHEMATICS, WEIZMANN INSTITUTE OF SCIENCE, REHOVOT 76100
ISRAEL
E-mail address: boaz.klartag@weizmann.ac.il

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF MissOURI, COLUMBIA, MO 65211
E-mail address: koldobskiya@missouri.edu

INSTITUTE OF MATHEMATICS, UNIVERSITY OF WARSAW, BANACHA 2,02-097 WARSZAWA,
PoLanD
E-mail address: rlatala@mimuw.edu.pl

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF MICHIGAN, EAST HALL, 530 CHURCH
STREET, ANN ARBOR, MI 48109
E-mail address: rudelson@umich.edu
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Postdoc Pre/Post-MSRI Institution Group

Cousins Benjamin Georgia Institute of Technology Math Public Medium Group Columbia University Math Private Large Group
Ivanisvili Paata Kent State University Math Public Medium Group Princeton University Math Private Large Group
Livshyts Galyna Georgia Institute of Technology Math Public Medium Group Georgia Institute of Technology = Math Public Medium Group
Rotem Liran University of Minnesota, Twin Cities Math Public Large Group University of Minnesota Math Public Large Group
Tikhomirov Konstantin Princeton University Math Private Large Group Princeton University Math Private Large Group
Tkocz Tomasz Princeton University Math Private Large Group Carnegie Mellon University Math Private Large Group
Vritsiou Beatrice-Helen University of Michigan, Ann Arbor Math Public Large Group University of Alberta Foreign

Youssef Pierre Université Paris Diderot Foreign Université Paris Diderot Foreign

Zhang Ning University of Alberta Foreign Kent State University Math Public Medium Group
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2017-18 GFA Postdoctoral Fellow Demographic Summary

% (No 0
Gender # Decl.)* % 0.0%
# of Distinct Members 9 100.0% 22204
Male 7 77.78% 77.8% Male
Female 2 22.22% 22.2% Female
Decline to State 0 0.0% 77.8% )
= Decline to State
% (No
Ethnicities** # Decl.)* % White
White 7 87.50% 77.8%
Asian 1 12.50% 11.1% 11.1% Asian
. 0
Hispanic 0 0.00% 0.0% 11.19
Black 0 0.00% 0.0% e = Hispanic
Native American 0 0.00% 0.0%
Pacific 0 0.00% | 0.0% 77.8% * Black
Decline to State 1 11.1% . )
Unavailable Info. 0 0.0% * Native American
= Pacific
Minorities 0 0.0%
Decline to State
Citizenships # %
US Citizen & Perm. Residents 1 11.1%
Foreign 8 88.9% 1119
Unavailable information 0 0.0% 7
— ;
# of Distinct Members 9 100.0% Home Inst. NOT in US
US Citizen 1 11.1% 88.9% Home Inst. in US
Perm Residents 0 0.0% '
Home Inst. in US 8 88.89%
Year of Ph.D # % 2017
2017 2 22.2%
2016 2 22.2%
2015 3 33.3% 22.2% 22.2% 2016
2014 0 0.0%
2013 2 22.2% . * 2015
2012 0 0.0% 33.30¢ 22.2%
. 0 []
Unavailable Info. 0 0.0% 2014
Total # of Distinct Members 9 100.0%
*Statistic Calculation based on all participants that did not decline. = 2013
**Ethnicities are non-exclusive.
= 2012

133



2017-18 GFA Postdoctoral Fellow Home Institution Classified by States
*Regions based on US Census classification

2010 Census

State # % Population
2 25.0% 37.1%
- 0.0% 1.5%
- 0.0% 0.9%
- 0.0% 0.3%
- 0.0% 0.2%
- 0.0% 6.1%
2 25.0% 3.1%
- 0.0% 1.4%
- 0.0% 1.5%
- 0.0% 1.9%
- 0.0% 1.0%
- 0.0% 3.1%
- 0.0% 1.2%
- 0.0% 1.5%
- 0.0% 2.1%
- 0.0% 8.1%
- 0.0% 2.6%
- 0.0% 0.6%
- 0.0% 23.3%
- 0.0% 0.2%
- 0.0% 2.1%
- 0.0% 0.4%
- 0.0% 0.5%
- 0.0% 0.3%
- 0.0% 12.1%
- 0.0% 1.6%
- 0.0% 0.9%
- 0.0% 0.7%
- 0.0% 1.2%
- 0.0% 0.9%
- 0.0% 2.2%
- 0.0% 0.2%
3 37.5% 21.7%
- 0.0% 4.2%
- 0.0% 2.1%
- 0.0% 1.0%
- 0.0% 0.9%
1 12.5% 3.2%
1 12.5% 1.7%
- 0.0% 1.9%
- 0.0% 0.2%
- 0.0% 0.6%
1 12.5% 3.7%
- 0.0% 0.3%
- 0.0% 1.8%
Northeast 3 37.5% 17.9%
CT - 0.0% 1.2%
ME - 0.0% 0.4%
MA - 0.0% 2.1%
NH - 0.0% 0.4%
NJ 3 37.5% 2.8%
NY - 0.0% 6.3%
PA - 0.0% 4.1%
RI - 0.0% 0.3%
VT - 0.0% 0.2%
- 0.0% 0%
- 0.0% 0%
- 0.0% 0%
Total 8 100% 100%

134

South
Northeast 25.0%
37.5%
Midwest
37.5%



2017-18 GFA Postdoctoral Fellow Home Institution Classified by Countries
*Regions based on United Nations classification

Africa

Americas
North America United States

- Americas
Asia

89%
Europe

Western Europe France

Oceania

OO |k P|O|0® 0]|O

Grand Total

Europe

11%

135



Geometric Functional Analysis and Applications
Program Summary

# of US

# of Distinct Citizens &
Role Members % Perm. Res.
Organizers 6 9.1% 3
Research Professors 12 18.2% 4
Postdoctoral Fellows 9 13.6% 1
PD/RM 0 0.0% 0
Research Members 28 42.4% 14
Program Associates 11 16.7% 3
Guests 0 0.0% 0
Total # of Distinct Members 66 100.0% 25

! Minorities are US citizens & Permanent Residents who declare themselves American Indian, Black, or Hispanic. Minority percentage is calculated by dividing the number of Minorities by the total number of

US citizens & Permanent Residents.

Home Institution Grouping

us
Role Private Large | Private Small | Public Large | Public Medium [ Public Small | Group M or B [ Non-Group | Foreign
Organizers 1 0 1 1 0 0 0 3
Research Professors 0 1 4 0 0 0 0 7
Postdoctoral Fellows 3 0 2 2 0 0 0 2
PD/RM 0 0 0 0 0 0 0 0
Research Members 2 0 5 6 0 0 0 15
Program Associates 4 1 1 0 0 0 0 5
Total 10 2 13 9 - - - 32 66
% 15.2% 3.0% 19.7% 13.6% 0.0% 0.0% 0.0%| 48.5% | 100.0%
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2017-18 GFA Program Members Demographic Summary

Grilde 1.5%
Gender # Decl.)* %
# of Distinct Members 66 100.0% ‘
Male 51 78.46% 77.3% Male
Female 14 21.54% 21.2% 77 3% = Female
R o 0
Decline to State 1 1.5% « Decline to State
% (No
Ethnicities** # Decl.)* % )
White 50 81.97% | 75.8% 15% White
N 0,
Asian 8 1311% | 12.1% 200 \ 1%
Hispanic 2 3.28% 3.0% « Asian
Black 1 1.64% 1.5% 12.1%
Native American 0 0.00% 0.0%
Pacific 0 0.00% 0.0% 75.8% = Hispanic
Decline to State 6 9.1%
i i 0,
Unavailable Information 0 0.0% « Black
Minorities 3 12.0%
= Decline to State
Citizenships # %
US Citizen & Perm. Residents 25 37.9%
Foreign 41 62.1%
Unavailable information 0
. o
# of Distinct Members 66 100.0% 48.5% .
51.5% Home Inst. NOT in US
US Citizen 18 27.3%
Perm Residents 7 10.6% = Home Inst. in US
Home Inst. in US 34 51.52%
Year of Ph.D # %
Program Assoc. (GS) 12 18.2%
2015 & Later 7 10.6% Program Assoc. (GS)
2010-2014 10 15.2% 7 6% = 2015 & Later
2005-2009 10 1500 | 6.1%. 4.5% [0 i
2010-2014
2000-2004 7 10.6% 1.5% 18.2%
1995-1999 7 10.6% 10.6% loew 20052009
1990-1994 1 1.5% ' = 2000-2004
1985-1989 4 6.1% 10.6% 15.2%
1981-1984 3 4.5% 15.2% " 1995-1999
1980 & Earlier 5 7.6% 1990-1994
Total # of Distinct Members 66 100.0% 1985-1989
Statistic Calculation based on all participants that did not decline. - 1981-1984

**Ethnicities are non-exclusive. 1980 & Earli
= arlier
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2017-18 GFA Program Members Home Institution Classified by States
*Regions based on US Census classification

2010
Census
State % Population

8] 23.5% 37.1%
- 0.0% 1.5%
- 0.0% 0.9%
1 2.9% 0.3%
- 0.0% 0.2%
- 0.0% 6.1%
3 8.8% 3.1%
- 0.0% 1.4%
- 0.0% 1.5%
1 2.9% 1.9%
- 0.0% 1.0%
- 0.0% 3.1%
- 0.0% 1.2%
- 0.0% 1.5%
- 0.0% 2.1%
3 8.8% 8.1%
- 0.0% 2.6%
- 0.0% 0.6%
4 11.8% 23.3%
- 0.0% 0.2%
- 0.0% 2.1%
- 0.0% 0.4%
- 0.0% 0.5%
- 0.0% 0.3%
4 11.8% 12.1%
- 0.0% 1.6%
- 0.0% 0.9%
- 0.0% 0.7%
- 0.0% 1.2%
- 0.0% 0.9%
- 0.0% 2.2%
- 0.0% 0.2%
15 44.1% 21.7%
2 5.9% 4.2%)
- 0.0% 2.1%
0.0% 1.0%
- 0.0% 0.9%
4 11.8% 3.2%
2 5.9% 1.7%
3 8.8% 1.9%
- 0.0% 0.2%
- 0.0% 0.6%
4 11.8% 3.7%
- 0.0% 0.3%
- 0.0% 1.8%
Northeast 7 20.6% 17.9%)
(03} - 0.0% 1.2%
ME - 0.0% 0.4%
MA 2 5.9% 2.1%
NH - 0.0% 0.4%
NJ 5 14.7% 2.8%
NY - 0.0% 6.3%
PA - 0.0% 4.1%)
RI - 0.0% 0.3%
\) - 0.0% 0.2%
- 0.0%) 0%
- 0.0% 0%
- 0.0% 0%
Total 34 100% 100%

20.6% 23.5%

11.8%

44.1%
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2017-18 GFA Program Members Home Institution Classified by Countries
*Regions based on United Nations classification

Africa 0
Americas 41
North America Canada 7

United States 34

Asia 7
Western Asia Israel 7

Europe 18
Eastern Europe Czech Republic 1

Poland 2

Russian Federatiol 1

Northern Europe United Kingdom 2

Western Europe Germany 2

Austria 3

France 7

Oceania 0
Grand Total 66
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Geometric Functional Analysis and Applications
August 14, 2017 - December 15, 2017

While at MSRI my research program was advanced in the following ways:

Q1. | learned new ideas/techniques which are applicable to my problems

Yes 65 98%
No 1 2%
Total Responses 66

Q2. | had opportunities to present my work to new audiences

Yes 60 91%
No 6 9%
Total Responses 66

Q3. l initiated research with new collaborators

Yes 55 83%
No 11 17%
Total Responses 66

Q4. | initiated research in new areas

Yes 44 67%
No 22 33%
Total Responses 66

Q5. My research was advanced in these other ways:
Link to Qualitative Responses

Q6. If your answer to any of the above set of questions was no, what opportunities should MSRI provide to mitigate this?
Link to Qualitative Responses

MSRI Experience - Postdoc Seminar

Q7. To learn new ideas and techniques

1 - Least Satisfying 2 1%
2 2 4%
3 7 14%
4 18 35%
5 - Most Satisfying 22 43%
Total Responses (Exclusive of N/A) 51 100%
Q8. To form new acquaintances and collaborations
1 - Least Satisfying 4 9%
2 1 2%
3 9 20%
4 16 35%
5 - Most Satisfying 16 35%
Total Responses (Exclusive of N/A) 46 100%
Q9. To be able to present my own work
1 - Least Satisfying 1 7%
2 1 7%
3 2 13%
4 4 27%
5 - Most Satisfying 7 47%
Total Responses (Exclusive of N/A) 15 100%
MSRI Experience - Program Seminars
Q10. To learn new ideas and techniques
1 - Least Satisfying 1 2%
2 1 2%
3 1 2%
4 22 33%
5 - Most Satisfying 41 62%
Total Responses (Exclusive of N/A) 66 100%
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https://drive.google.com/open?id=1fPM7mARSlUtAP86Bmet-OoIGP0oUs3af
https://drive.google.com/open?id=1wJ1vED-kfMBUMc2hOusiSNd8uorP0lJW

Q11. To form new acquaintances and collaborations

1 - Least Satisfying 3 5%
2 2 3%
3 7 11%
4 19 30%
5 - Most Satisfying 32 51%
Total Responses (Exclusive of N/A) 63 100%
Q12. To be able to present my own work
1 - Least Satisfying 3 7%
2 0 0%
3 4 9%
4 6 13%
5 - Most Satisfying 33 72%
Total Responses (Exclusive of N/A) 46 100%
MSRI Experience - General Information
Q13. My office accomodations were
1 - Least Satisfying 0 0%
2 0 0%
3 13 20%
4 13 20%
5 - Most Satisfying 40 61%
Total Responses (Exclusive of N/A) 66 100%
Q14. Professionally, my overall satisfation with MSRI was
1 - Least Satisfying 0 0%
2 1 2%
3 2 3%
4 17 26%
5 - Most Satisfying 46 70%
Total Responses (Exclusive of N/A) 66 100%

MSRI Experience - Feedback

Q15. Did you participate in any of the activities associated with the other MSRI programs or workshops? If so,
which ones? Did you find them valuable?
Link to Qualitative Responses

Q16. What aspects of the program, environment, facilities, and relationships with colleagues were most beneficial to you?
Link to Qualitative Responses

Q17. What suggestions would you have for improvements at MSRI?
Link to Qualitative Responses

Q18. What suggestions would you have for future MSRI programs or workshops?
Link to Qualitative Responses

MSRI Experience - Computing Services and Facilities

Q19. How would you rate the computing staff for the support you received while at MSRI

1 - Least Satisfying 0 0%

2 0 0%

3 0 0%

4 7 15%
5 - Most Satisfying 41 85%
Total Responses (Exclusive of N/A) 48 100%
Q20. How would you rate the computing equipment you used at MSRI:

1 - Least Satisfying 1 2%

2 2 1%

3 5 9%

4 15 28%
5 - Most Satisfying 31 57%

Total Responses (Exclusive of N/A) 54 100%
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https://drive.google.com/open?id=1UGFQjHXsdZ8sOlncAlKjXZRuw3v0k9X5
https://drive.google.com/open?id=1S1Qau6ieEM_Q6aizNrwZKOV3MxaEQDnj
https://drive.google.com/open?id=1_S2TPNVajv-LheDJi7xMbAVDRt_8TBl_
https://drive.google.com/open?id=191zGTicoZ_T9NvEbI5rlCrod4KztSfbV

Q21. How could we improve our computing services?
Link to Qualitative Responses

Q22. How could we improve our computing equipment and software environment?
Link to Qualitative Responses

MSRI Experience - Relocation Advisory Services

Q23. How would you rate the following relocation advisory services you received while at MSRI: Housing

1 - Least Satisfying 3 6%
2 6 12%
3 5 10%
4 10 20%
5 - Most Satisfying 26 52%
Total Responses (Exclusive of N/A) 50 100%
Q24. How would you rate the following relocation advisory services you received while at MSRI: School and Childcare
1 - Least Satisfying 0 0%
2 0 0%
3 1 14%
4 0 0%
5 - Most Satisfying 6 86%
Total Responses (Exclusive of N/A) 7 100%
Q25. How would you rate the following relocation advisory services you received while at MSRI: Visa
1 - Least Satisfying 1 3%
2 0 0%
3 4 12%
4 4 12%
5 - Most Satisfying 25 74%
Total Responses (Exclusive of N/A) 34 100%
Q26. How could we improve our relocation advisory services?
Link to Qualitative Responses

MSRI Experience - Administrative Support Services
Q27. How would you rate the administrative support you received while at MSRI
1 - Least Satisfying 0 0%
2 0 0%
3 2 3%
4 16 25%
5 - Most Satisfying 47 72%
Total Responses (Exclusive of N/A) 65 100%

Q28. How could we improve our administrative services?
Link to Qualitative Responses

Q29. Your comments about MSRI:
Link to Qualitative Responses
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https://drive.google.com/open?id=1KdPHocXDwI-NY7pik6x3Rw8rHeJy4xvp
https://drive.google.com/open?id=19xM0R4GQuL1UqweiprsKkqWL4MoM69-P
https://drive.google.com/open?id=1ZyiUA568lwb7y1DR3et5CK_THIVrQwnN
https://drive.google.com/open?id=1BLht93DJvn6g2-D9gbYWgr7oMVJeNmcI
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1 Introduction

Group Theory is essentially the theory of symmetry for mathematical and physical systems,
with major connections to diverse areas of mathematics, as well as physics, chemistry, and
information science. Group Representation Theory is a central area of Group Theory. Born
more than a century ago, it had first major success in the Classification of Finite Simple
Groups. In addition, many important and deep connections to areas as varied as topology,
algebraic geometry, Lie theory, homological algebra, and mathematical physics, have been
discovered and exploited. Still, the area abounds with basic problems and fundamental con-
jectures, some of which have been open for over five decades. Recent breakthrough results
have led to the hope that some of those can finally be settled. In turn, recent results in group
representation theory have lead to substantial progress in a vast number of applications in
Lie theory, number theory, algebraic geometry, combinatorics, to name a few.

All this wealth of new results and directions constituted the main theme of the Spring
2018 semester program on “Group Representation Theory and Applications” at the MSRI.

2 Research developments

Perhaps it is still early to analyze the significance of many results grown out from abundant,
old and new, collaborations during this semester program, many of which have just been
submitted for publication or are in the final stages of writing-up. But let us describe several
results many of us feel very excited about.

1. Williamson and Riche almost completed writing the proof of the spectacular the-
orem Williamson announced at the main workshop, giving a character formula for
simple modules for reductive algebraic groups via the p-canonical basis.

2. Cabanes and Spath have made some substantial progress towards the verification
of the inductive McKay condition for the remaining families of finite simple groups.

3. Navarro, Spiath, and Vallejo established a reduction theorem for the Galois-McKay
conjecture.

4. Kessar and Linckelmann proved that the block theoretic version of Dade’s Ordi-
nary Conjecture implies the Alperin-McKay Conjecture. This result was prompted
by talks given by Navarro at the Introductory workshop in which he showed the anal-
ogous statement for the non-blockwise versions of these conjectures.

5. Schaeffer Fry and Taylor proved a weak form of the Navarro’s Galois-McKay con-
jecture for the prime 2.

6. Kessar, Linckelmann, Lynd, and Semararo started a new project, and completed
a rough draft of it, on weight conjectures for fusion systems. This fascinating line
of inquiry will hopefully provide a new perspective on the counting conjectures of
block theory.
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10.

11.

12.

13.

14.

15.

16.

Isaacs and Navarro completed a new project on local functions on finite groups.
In the free abelian group A of isomorphism classes of finite groups, they defined a
canonical subgroup B, and a function on A is called local precisely when its kernel
contains B. They exhibit many new local functions, prove how to construct them all,
and explore the connections from this approach to the counting conjectures.

. Malle completed a paper in which he verified the conjectures of Navarro and himself

on inequalities between fundamental invariants of blocks.

. Liebeck, Seitz, and Testerman completed a longstanding project on multiplicity-

free representation of algebraic groups, which aims to classify irreducible represen-
tations of complex simple Lie groups that are multiplicity-free on restriction to an
irreducible subgroup. This problem ties in with a wide range of classical work of
Weyl, Dynkin, Howe, Stembridge and others.

Kleshchev, Morotti, and Tiep worked on a series of papers, the first two of which
completely settled the problem of classifying modular representations of symmetric
groups that are irreducible over a proper subgroup.

Premet proved a long-standing conjecture on restricted Lie algebras over fields of
characteristic p > 3 that possess the Richardson property.

Guralnick, Larsen, and Tiep essentially completed a preprint in which they were
able to establish explicit exponential character bounds for elements in finite classical
groups with not-too-large centralizers.

Liebeck, Shalev, and Tiep continued their long-term study of character ratios of
finite simple groups. They obtained new, support-related character bounds. Another
new direction they took was to study the McKay graph of an irreducible module V/,
and were able to use their new results on character ratios to obtain the first basic
estimates of the diameters of McKay graphs.

Benson and Etingof discovered an infinite sequence of new symmetric tensor abelian
categories in characteristic two. These are incompressible, in the sense that there is
no symmetric tensor functor to a simpler such category; in particular, there is no
tensor functor to vector spaces.

Entova-Aizenbud and Serganova completed their project on abelian envelope of
universal Deligne tensor category associated with the Lie supergroup of type P. They
are working now with Stroppel on categorifying the representation theory of this
supergroup.

Brundan and Savage made substantial progress on an on-going project on the Quan-
tum Heisenberg category. Their work defines a new family of monoidal categories
which are quantum analogs of Khovanov’s Heisenberg category for arbitrary central
charges.
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17. Benson and Carlson have made great progress on questions involving virtual pro-
jectivity and nilpotent maps in the stable category of modules over a modular group
algebra of a finite group. These results have application to questions of the gener-
ation of the stable category and by such thing as the BGG correspondence, to the
quotients of the derived category of sheaves over projective spaces.

18. Benson, Iyengar, Krause and Pevtsova completed their 5-year long project, in
which they prove a detection theorem for finite unipotent supergroup schemes. They
are able to find a suitable definition of “elementary” with the property that a module
is projective if and only if its restriction to every elementary is projective, and an
element of cohomology is nilpotent if and only if its restriction to every elementary
is nilpotent.

3 Organizational structure

The program included three workshops, described in the next section. In addition, there
were also regular seminars, which are described below. Ample time was also given to the
program’s members for collaborations and discussions, which was much appreciated by all
participants.

3.1 Members’ seminar

Organized by Brundan and Testerman, the seminar met on Tuesdays, mostly featuring two
one-hour lectures (2:00-3:00pm and 3:30—4:30pm) weekly. All postdocs were invited to
speak at this seminar, and further speakers were chosen preferably among the program’s
members who did not speak at the workshops.

3.2 Young researchers’ seminar

Organized by Jensen and Schaeffer Fry, with Liebeck as advisor, the seminar met on
Wednesdays 10:30-12:00pm. Speakers and topics of the lectures were exclusively sug-
gested by graduate students and postdocs. Also, as wished by the core audience of the
seminar, most of the lectures were announced only to, and attended only by them!

3.3 Open problems and applications seminar

Organized by Diaconis and Serganova, the seminar met on Thursdays 10:30—-12:00pm, and
featured a variety of lectures on connections of group representation theory to other areas
of mathematics.

3.4 Colloquia aimed at general audience

Two colloquia were delivered by Losev and Malle, aimed at non-specialists.
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4 Workshops and conferences

4.1 Connections for Women workshop

This intensive two day workshop aimed to introduce graduate students and recent PhD’s to
some current topics of research in Representation Theory. It consisted of a mixture of sur-
vey talks on the hot topics in the area given by leading experts and research talks by junior
mathematicians covering subjects such as new developments in character theory, group co-
homology, representations of Lie algebras and algebraic groups, geometric representation
theory, and categorification.

4.2 Introductory workshop

The workshop surveyed various important and active areas of the representation theory of
finite and algebraic groups, and introduced the audience to several basic open problems
in the area. It consisted of 6 series of 3 lectures each given by top experts in the field.
The lectures aimed at a diverse audience and strived to be accessible to non-specialists and
graduate students with some background in representation theory. Topics covered include
Representation theory of algebraic groups, Decomposition numbers of finite groups of Lie
type, Deligne-Lusztig theory, Block theory, Categorification, and Local-global-conjectures.

4.3 Topical workshop: ‘“Representations of Finite and Algebraic Gro-
llpS”

The workshop brought together key researchers working in various areas of Group Repre-
sentation Theory to strengthen the interaction and collaboration between them and to make
further progress on a number of basic problems and conjectures in the field. Topics of the
18 lectures given at the workshop included

e Global-local conjectures in the representation theory of finite groups

e Representations and cohomology of simple, algebraic and finite groups

e Connections to Lie theory and categorification

e Applications to group theory, number theory, algebraic geometry, and combinatorics

5 Postdoctoral fellows

All the postdoctoral fellows in the program felt that their stay at MSRI had been a won-
derful experience. In addition to having plenty of time to work on their existing projects,
the close proximity with similarly-interested mathematicians allowed for daily discussions
about their own research, as well as other problems in representation theory. The presence
of, and interaction with, many eminent mathematicians in the field also allowed them to
start several new collaborations. For instance, during the semester, Muth, one of our post-
docs, completed three joint papers with Kleshchev, on the topic of schurifications of su-
peralgebras (and started several others)! The excellent opportunity for Navarro, Spith, and
Vallejo to be at the MSRI at the same time has allowed them to accomplish their reduction
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of the Galois-McKay conjecture sooner than they had originally thought. Entova-Aizenbud
began a collaboration with Stroppel, who also visited MSRI during this period, and with
Serganova to study KLR algebras and higher Schur-Weyl duality for the periplectic Lie
superalgebra.

They also found the mentoring program to be very beneficial. For instance, Patimo
noted that the mentoring of Brundan during the semester could potentially lead to several
interesting projects, such as to understand better the categorification of cell modules of
Hecke algebras, or to upgrade Schur-Weyl duality to a categorical level. Vallejo noted that
her mentor (Linckelmann) has helped her with different questions, for example, how to
improve a research talk, what to expect from an invitation and how one can respond to an
invitation. The postdocs feel that the MSRI semester will definitely give them a leg-up
when they apply for next positions.

6 Graduate students

Scheinmann collaborated with Jensen to compute the characters of (p-restricted) irreducible
modules of a simply connected simple algebraic group of type A4, B3 and C'3 over an alge-
braically closed field of positive characteristic (p > h). To do so they used new techniques
explained by Williamson. They plan on solving the open cases for B3 and continue working
on higher ranks.

Lonergan discussed with Bezrukavnikov and Pevtsova possible geometric meaning of
Friedlander-Suslin’s universal extension classes, and discussed with Williamson aspects of
the Finkelberg-Mirkovic conjecture. These are likely to develop into long-term collabora-
tions.

Rizo worked on a paper with Navarro and Tiep on almost irreducible tensor squares.
They classify the finite groups having an irreducible complex character y such that xy — 14
is irreducible, where Y is the complex conjugate of .

Ruhstorfer worked with Farrell contributing towards their paper showing the existence
of fake Galois actions for finite simple groups (which is required for proving the p-modular
analogue of the Glauberman-Isaacs correspondence conjectured by Navarro). Together
with Spith, Ruhstorfer started to work on the inductive Galois-McKay conditions for cer-
tain families of finite simple groups of Lie type.

7 Diversity

Out of 11 research professors in the program, 4 were women, and out of 9 postdoctoral
fellows 3 were women, both constituting the rate of over 35%. Out of research members
15% were women. Out of all research participants, 21.5% were female. The program-
matic workshops also showcased the leading female researchers in the subject. All but two
speakers at the Connections workshop were women; 2 out of 6 lecture series presenters
at the Introductory workshop were women (Kessar and Testerman) and almost 20% of the
speakers at the main workshop were women.
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There were 56 attendees of the Connection for Women workshop, and 83 attendees of
the Intro workshop. A total of 44 people attended both workshops (this means 79% of CfW
attendees stayed for the Intro workshops). 15 of those 44 people received funding for both
workshops. Of the 15 who received funding for both workshops, all of them were women,
12 of them were graduate students, and the remaining 3 received their PhD in the last five
years.

The program also included many postdocs and research members with families and
young children. Among postdocs, Entova-Aizenbud and Muth had two very young children
with them who were enrolled in elementary school and preschool in Berkeley. Among the
research professors and members, Bezrukavnikov, Tiep, Pevtsova, Spith, and Cabanes all
brought children with them for the entire duration of the program. All children attended
preschools, elementary and middle schools, and after school care programs in Berkeley or
Oakland.

8 Synergistic activities

Several participants gave colloquia and seminar lectures at UC Berkeley (Pevtsova, Shalev),
UC Santa Cruz (Kleshchev, Malle, Pevtsova, Spith, Tiep), as well as lectured at seminars in
the Enumerative Geometry Beyond Numbers program (Etingof, Rouquier). Pevtsova gave
lectures as part of the ”Distinguished women in math” series at UCLA and San Francisco
State University and and an undergraduate colloquium at the University of San Francisco.

Bezrukavnikov and Losev were joint members of the two programs, EGN and GRTA.

Muth, Patimo and Jensen gave seminar talks at the University of Oregon. Patimo also
had very beneficial discussions with Elias during his visit to Eugene, which was made
possible by MSRI travel funds available for postdocs. Jensen also gave talks at UCLA and
the University of Utah. Makisumi gave invited talks at University of Ohio, University of
Maryland, and RIMS.

Guralnick and Tiep each gave two hour-lectures at the RTG Workshop “Number Theory
and Arithmetic Geometry”, UC Berkeley, April 30 — May 4, 2018.

Malle gave a colloquium style talk directed at the members of the other program run-
ning concurrently at MSRI.

Nakano has made good progress on a project on Lie superalgebras, jointly with D.
Grantcharov and two Berkeley undergraduates, N. Grantcharov and J. Wu.

Kleshchev and Schaeffer Fry gave talks for the Academic Sponsors Day at MSRI, and
Guralnick presented the GRTA program at the meeting of the Board of Trustees.

Pevtsova volunteered at the Berkeley Math Circle Program.

9 Highlights and breakthroughs

As mentioned above, the presence of Navarro, Spith, and Vallejo at MSRI at the same
time has allowed them to complete the reduction of the Galois-McKay conjecture much
sooner than originally thought. The seemingly bottomless enthusiasm of Diaconis led to
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the fruitful exploration of random walks on modular representations of finite groups, as
well as related questions on tensor products of group representations.

Another example of what MSRI makes it happen: Navarro announced in his introduc-
tory workshop that he could prove that Dade’s Ordinary conjecture implies the McKay
conjecture. Inspired by that, one week later, Linckelmann and Kessar posted in the arXiv
that they have proved that Dade’s Ordinary conjecture implied the Alperin-McKay conjec-
ture in two pages. (Dade’s proof occupied dozens of pages!)

The four graduate students rented a house and stayed together for the whole period (also
sharing the office!) They describe the whole experience as one that will never be forgotten
in the rest of their lives. Specially touching was the evening that they invited their four PhD
advisors to dinner: Bezrukavnikov, Navarro, Spith and Testermann, all in residence.

Malle reported that, every weekend during his stay he did a long hike in the beautiful
surroundings of Berkeley, with members of the program. Those were highlights indeed!
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Postdoc Pre/Post-MSRI Institution Group

Davidson Nick University of Oklahoma Math Public Small Group University of Oklahoma Math Public Small Group
Entova-Aizenbud Inna Ben Gurion University of the Negev Foreign Ben Gurion University of the Negev Foreign

Jensen Lars Thorge Max Planck Institute for Mathematics Foreign Université Clermont-Auvergne Foreign

Muth Robert Tarleton State University Group M Washington and Jefferson College Group B

Patimo Leonardo Max Planck Institute for Mathematics Foreign Universitat Freiburg Foreign

Schaeffer Fry Amanda Metropolitan State University of Denver Group B Metropolitan State University of Denver Group B

Shotaro Makisumi Columbia University Math Private Large Group Columbia University Math Private Large Group

Vallejo Rodriguez Carolina Instituto de Ciencias Matematicas (ICMAT) Foreign Instituto de Ciencias Matematicas (ICMAT) Foreign
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2017-18 GRT Postdoctoral Fellow Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 8 100.0%
Male 5 62.5% 62.5%
Female 3 37.5% 37.5%
Decline to State 0 0.0%

% (No
Ethnicities** # Decl.)* %
White 7 87.5% 87.5%
Asian 1 12.5% 12.5%
Hispanic 0 0.0% 0.0%
Black 0 0.0% 0.0%
Native American 0 0.0% 0.0%
Pacific Islander 0 0.0% 0.0%
Decline to State 0 0.0%
Unavailable Info. 0 0.0%
Minorities 0 0.0%
Citizenships # %
US Citizen & Perm. Residents 3 37.5%
Foreign 5 62.5%
Unavailable Information 0 0.0%
# of Distinct Members 8 100.0%
US Citizen 3 37.5%
Perm. Residents 0 0.0%
Home Inst. in US 4 50.00%
Year of Ph.D # %
2017 3 37.5%
2016 4 50.0%
2015 0 0.0%
2014 0 0.0%
2013 1 12.5%
2012 0 0.0%
Unavailable Info. 0 0.0%
Total # of Distinct Postdocs 8 100.0%

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

**Ethnicities are non-exclusive.

37.5%

62.5% Male

Female

12.5%

White

Asian
87.5%

50.0% 50.0% Home Inst. NOT in US

Home Inst. in US

12.5%

0,
37.5% 2017

2016

50.0%
= 2013
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2017-18 GRT Postdoctoral Fellow Home Institution Classified by States
*Regions based on US Census classification

2010 Census

State # % Population
50.0% 37.1%
0.0% 1.5%
0.0% 0.9%
0.0% 0.3%
0.0% 0.2%
0.0% 6.1%
0.0% 3.1%
0.0% 1.4%
0.0% 1.5%
0.0% 1.9%
0.0% 1.0%
0.0% 3.1%
25.0% 1.2%
0.0% 1.5%
0.0% 2.1%
25.0% 8.1%
0.0% 2.6%
0.0% 0.6%
25.0% 23.3%
0.0% 0.2%
0.0% 2.1%
0.0% 0.4%
0.0% 0.5%
0.0% 0.3%
0.0% 12.1%
25.0% 1.6%
0.0% 0.9%
0.0% 0.7%
0.0% 1.2%
0.0% 0.9%
0.0% 2.2%
0.0% 0.2%
0.0% 21.7%
0.0% 4.2%
0.0% 2.1%
0.0% 1.0%
0.0% 0.9%
0.0% 3.2%
0.0% 1.7%
0.0% 1.9%
0.0% 0.2%
0.0% 0.6%
0.0% 3.7%
0.0% 0.3%
0.0% 1.8%
Northeast 25.0% 17.9%
CT 0.0% 1.2%
ME 0.0% 0.4%
MA 0.0% 2.1%
NH 0.0% 0.4%
\N] 0.0% 2.8%
NY 25.0% 6.3%
PA 0.0% 4.1%
RI 0.0% 0.3%
VT 0.0% 0.2%
0.0% 0%
0.0% 0%
0.0% 0%
Total 100% 100%
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2017-18 GRT Postdoctoral Fellow Home Institution Classified by Countries

*Regions based on United Nations classification

Africa 0
Americas 4
North America United States 4
Asia 1
Western Asia Israel 1
Europe 3
Southern Europe Spain 1
Western Europe Germany 2
Oceania 0
Grand Total 8
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Group Representation Theory and Applications
Program Summary

# of US

# of Distinct Citizens &
Role Members % Perm. Res.
Organizers 7 10.8% 5
Research Professors 11 16.9% 6
Postdoctoral Fellows 8 12.3% 3
PD/RM 0 0.0% 0
Research Members 34 52.3% 13
Program Associates 5 7.7% 0
Guests 0 0.0% 0
Total # of Distinct Members 65 100.0% 27

! Minorities are US citizens & Permanent Residents who declare themselves American Indian, Black, or Hispanic. Minority percentage is calculated by dividing the number of Minorities by the total number of

US citizens & Permanent Residents.

Home Institution Grouping

Us
Role Private Large | Private Small | Public Large [ Public Medium | Public Small| Group M or B | Non-Group | Foreign
Organizers 1 0 3 1 0 0 0 2
Research Professors 1 1 2 1 0 0 0 6
Postdoctoral Fellows 1 0 0 0 1 2 0 4
PD/RM 0 0 0 0 0 0 0 0
Research Members 3 0 3 5 1 2 0 20
Program Associates 1 0 0 0 0 0 0 4
Total 7 1 8 7 2 4 - 36 65
% 10.8% 1.5% 12.3% 10.8% 3.1% 6.2% 0.0%| 55.4% | 100.0%
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2017-18 GRT Program Members Demographic Summary

% (No
Gender # Decl.)* %
# of Distinct Members 65 100.0%
Male 51 78.5% 78.5%
Female 14 21.5% 21.5%
Decline to State 0 0.0%

% (No
Ethnicitie** # Decl.)* %
White 47 85.5% 72.3%
Asian 8 14.5% 12.3%
Hispanic 0 0.0% 0.0%
Black 0 0.0% 0.0%
Native American 0 0.0% 0.0%
Pacific 0 0.0% 0.0%
Decline to State 11 16.9%
Unavailable Information 0 0.0%
Minorities 0 0.0%
Citizenships # %
US Citizen & Perm. Residents 27 41.5%
Foreign 38 58.5%
Unavailable information 0 0.0%
# of Distinct Members 65 100.0%
US Citizen 22 33.8%
Perm Residents 5 7.7%
Home Inst. in US 29 44.6%
Year of Ph.D # %
Program Assoc. (GS) 5 7.7%
2015 & Later 7 10.8%
2010-2014 8 12.3%
2005-2009 6 9.2%
2000-2004 3 4.6%
1995-1999 8 12.3%
1990-1994 8 12.3%
1985-1989 7 10.8%
1981-1984 3 4.6%
1980 & Earlier 10 15.4%
Total # of Distinct Members 65 100.0%

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

**Ethnicity selections are non-exclusive.
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2017-18 GRT Program Members Home Institution Classified by States
*Regions based on US Census classification

2010
Census
State % Population

41 13.8% 37.1%
- 0.0% 1.5%
- 0.0% 0.9%
- 0.0% 0.3%
- 0.0% 0.2%
- 0.0% 6.1%
2 6.9% 3.1%
- 0.0% 1.4%
- 0.0% 1.5%
- 0.0% 1.9%
- 0.0% 1.0%
- 0.0% 3.1%
1 3.4% 1.2%
- 0.0% 1.5%
- 0.0% 2.1%
1 3.4% 8.1%
- 0.0% 2.6%
- 0.0% 0.6%)
13 44.8% 23.3%
- 0.0% 0.2%
1 3.4% 2.1%
- 0.0% 0.4%
- 0.0% 0.5%
- 0.0% 0.3%
7 24.1% 12.1%
1 3.4% 1.6%
- 0.0% 0.9%
- 0.0% 0.7%
2 6.9% 1.2%
1 3.4% 0.9%
1 3.4% 2.2%
- 0.0% 0.2%
5 17.2% 21.7%
2 6.9% 4.2%
- 0.0% 2.1%
- 0.0% 1.0%
- 0.0% 0.9%
- 0.0% 3.2%
- 0.0% 1.7%
- 0.0% 1.9%
- 0.0% 0.2%
0.0% 0.6%
1 3.4% 3.7%
- 0.0% 0.3%
2 6.9% 1.8%
Northeast 7 24.1% 17.9%)
(03} - 0.0% 1.2%
ME - 0.0% 0.4%
MA 4 13.8% 2.1%
NH - 0.0% 0.4%
NJ 1 3.4% 2.8%
NY 2 6.9% 6.3%
PA - 0.0% 4.1%)
RI - 0.0% 0.3%
\) - 0.0% 0.2%
- 0.0%) 0%
- 0.0% 0%
- 0.0% 0%
Total 29 100% 100%
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17.2%
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2017-18 GRT Program Members Home Institution Classified by Countries
*Regions based on United Nations classification

Africa 0
Americas 29
North America United States 29

Asia 3
Western Asia Israel 3

Europe 31
Northern Europe United Kingdom 7

Denmark 1

Western Europe Germany 10

France 8

Switzerland 2

Southern Europe Spain 3

Oceania 2
Australia & New Zealand Australia 2

Grand Total 65

Oceania
3%

Europe
48%

Asia
5%

159

Americas
44%



Group Representation Theory and Applications
January 16, 2018 - May 25, 2018

While at MSRI my research program was advanced in the following ways:

Q1. | learned new ideas/techniques which are applicable to my problems

Yes 65 100%
No 0 0%
Total Responses 65

Q2. | had opportunities to present my work to new audiences

Yes 59 91%
No 6 9%
Total Responses 65

Q3. | initiated research with new collaborators

Yes 51 78%
No 14 22%
Total Responses 65

Q4. | initiated research in new areas

Yes 45 69%
No 20 31%
Total Responses 65

Q5. My research was advanced in these other ways:
Link to Qualitative Responses

Q6. If your answer to any of the above set of questions was no, what opportunities should MSRI provide to mitigate this?
Link to Qualitative Responses

MSRI Experience - Postdoc Seminar

Q7. To learn new ideas and techniques

1 - Least Satisfying 0 0%
2 0 0%
3 0 0%
4 9 38%
5 - Most Satisfying 15 63%
Total Responses (Exclusive of N/A) 24 100%
Q8. To form new acquaintances and collaborations
1 - Least Satisfying 0 0%
2 1 4%
3 3 13%
4 6 26%
5 - Most Satisfying 13 57%
Total Responses (Exclusive of N/A) 23 100%
Q9. To be able to present my own work
1 - Least Satisfying 1 10%
2 0 0%
3 0 0%
4 1 10%
5 - Most Satisfying 8 80%
Total Responses (Exclusive of N/A) 10 100%
MSRI Experience - Program Seminars
Q10. To learn new ideas and techniques
1 - Least Satisfying 0 0%
2 0 0%
3 3 5%
4 24 39%
5 - Most Satisfying 35 56%
Total Responses (Exclusive of N/A) 62 100%
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https://drive.google.com/open?id=12WW66yqKwVleR9pE9OCjAowklg5lD4md
https://drive.google.com/open?id=1l_9_RR83-UPHdbVq7oKilTGN7rLpMOTs

Q11. To form new acquaintances and collaborations

1 - Least Satisfying 0 0%
2 4 7%
3 9 15%
4 16 26%
5 - Most Satisfying 32 52%
Total Responses (Exclusive of N/A) 61 100%
Q12. To be able to present my own work
1 - Least Satisfying 3 8%
2 1 3%
3 6 16%
4 8 21%
5 - Most Satisfying 20 53%
Total Responses (Exclusive of N/A) 38 100%
MSRI Experience - General Information
Q13. My office accomodations were
1 - Least Satisfying 0 0%
2 2 3%
3 8 12%
4 18 28%
5 - Most Satisfying 37 57%
Total Responses (Exclusive of N/A) 65 100%
Q14. Professionally, my overall satisfation with MSRI was
1 - Least Satisfying 0 0%
2 0 0%
3 0 0%
4 15 23%
5 - Most Satisfying 50 77%
Total Responses (Exclusive of N/A) 65 100%

MSRI Experience - Feedback

Q15. Did you participate in any of the activities associated with the other MSRI programs or workshops? If so,
which ones? Did you find them valuable?
Link to Qualitative Responses

Q16. What aspects of the program, environment, facilities, and relationships with colleagues were most beneficial to you?
Link to Qualitative Responses

Q17. What suggestions would you have for improvements at MSRI?
Link to Qualitative Responses

Q18. What suggestions would you have for future MSRI programs or workshops?
Link to Qualitative Responses

MSRI Experience - Computing Services and Facilities

Q19. How would you rate the computing staff for the support you received while at MSRI

1 - Least Satisfying 0 0%
2 0 0%
3 2 4%
4 10 20%
5 - Most Satisfying 38 76%
Total Responses (Exclusive of N/A) 50 100%
Q20. How would you rate the computing equipment you used at MSRI:

1 - Least Satisfying 0 0%
2 0 0%
3 3 6%
4 16 32%
5 - Most Satisfying 31 62%
Total Responses (Exclusive of N/A) 50 100%
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https://drive.google.com/open?id=1J1hjSbE-d85bwCJbUe1IyGT19yHV7dN9
https://drive.google.com/open?id=1cw5s0Du5TquIrF7elWa3rh-6uYtkJNbq
https://drive.google.com/open?id=1RA9PXkT04m9Ef7WAhROwVqT7q5lIn5AH
https://drive.google.com/open?id=1cCWrLFS8N_NMHztS-dFZP5J5U35_Dmlw

Q21. How could we improve our computing services?
Link to Qualitative Responses

Q22. How could we improve our computing equipment and software environment?
Link to Qualitative Responses

MSRI Experience - Relocation Advisory Services

Q23. How would you rate the following relocation advisory services you received while at MSRI: Housing

1 - Least Satisfying 3 7%
2 1 2%
3 9 20%
4 8 17%
5 - Most Satisfying 25 54%
Total Responses (Exclusive of N/A) 46 100%
Q24. How would you rate the following relocation advisory services you received while at MSRI: School and Childcare
1 - Least Satisfying 1 14%
2 0 0%
3 0 0%
4 2 29%
5 - Most Satisfying 4 57%
Total Responses (Exclusive of N/A) 7 100%
Q25. How would you rate the following relocation advisory services you received while at MSRI: Visa
1 - Least Satisfying 0 0%
2 1 3%
3 3 10%
4 3 10%
5 - Most Satisfying 22 76%
Total Responses (Exclusive of N/A) 29 100%
Q26. How could we improve our relocation advisory services?
Link to Qualitative Responses

MSRI Experience - Administrative Support Services
Q27. How would you rate the administrative support you received while at MSRI
1 - Least Satisfying 0 0%
2 1 2%
3 6 9%
4 16 25%
5 - Most Satisfying 41 64%
Total Responses (Exclusive of N/A) 64 100%

Q28. How could we improve our administrative services?
Link to Qualitative Responses

Q29. Your comments about MSRI:
Link to Qualitative Responses
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https://drive.google.com/open?id=1-8-MFZfyd8c5DdiNNRcnethBcc1GnitM
https://drive.google.com/open?id=1qjbh3ZTg73K6OZUKAejlw8wc8eSMaJKT
https://drive.google.com/open?id=1QexhF-L8XlBwlqzxdQ2XTFDnsmGB1Iap
https://drive.google.com/open?id=1g8z2MZBT2C0AV0ZnG3aqEre5OKZvgKqd
https://drive.google.com/open?id=1KYxPzNtrOjJ0LDxRjuEHoP_GR_SI1yAH




















































Q21. How could we improve our computing services?
Link to Qualitative Responses

Q22. How could we improve our computing equipment and software environment?
Link to Qualitative Responses

MSRI Experience - Relocation Advisory Services

Q23. How would you rate the following relocation advisory services you received while at MSRI: Housing

1 - Least Satisfying 1 2%
2 1 2%
3 3 6%
4 16 33%
5 - Most Satisfying 27 56%
Total Responses (Exclusive of N/A) 48 100%

Q24. How would you rate the following relocation advisory services you received while at MSRI: School and Childcare

1 - Least Satisfying 0 0%
2 1 10%
3 2 20%
4 1 10%
5 - Most Satisfying 6 60%
Total Responses (Exclusive of N/A) 10 100%
Q25. How would you rate the following relocation advisory services you received while at MSRI: Visa
1 - Least Satisfying 0 0%
2 0 0%
3 1 4%
4 5 18%
5 - Most Satisfying 22 79%
Total Responses (Exclusive of N/A) 28 100%
Q26. How could we improve our relocation advisory services?
Link to Qualitative Responses

MSRI Experience - Administrative Support Services
Q27. How would you rate the administrative support you received while at MSRI
1 - Least Satisfying 0 0%
2 0 0%
3 3 5%
4 14 23%
5 - Most Satisfying 44 72%
Total Responses (Exclusive of N/A) 61 100%

Q28. How could we improve our administrative services?
Link to Qualitative Responses

Q29. Your comments about MSRI:
Link to Qualitative Responses
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Participants

First Name Last Name Institution

Nathalie Wahl University of Copenhagen
Laura Wells University of Notre Dame
Sarah Yeakel University of Maryland

198




Officially Registered Participant Information

|Participants | | 47|
Gender 46
Male 6.52% 3
Female 93.48% 43
Declined to state 0.00% 0
Ethnicity* 54
White 86.96% 40
Asian 6.52% 3
Hispanic 8.70% 4
Pacific Islander 0.00% 0
Black 2.17% 1

Native American 0.00% 0
Mixed 8.70% 4
Declined to state 4.35% 2

* ethnicity specifications are not exclusive
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797 Women in Topology - Workshop: Participant Survey

41 responses out ot 47 participants = 87% response rate

Q1 The workshop was intellectually stimulating

100%

80%

60%

40%

20%

0%

1. NOT AT ALL

(no label)

.1. Not at all

Answered: 41 Skipped: 0

7.32%
2.44%
I
(no label)
3 [4 [5.Very
4 5. VERY TOTAL WEIGHTED AVERAGE
2.44% 7.32% 90.24%
1 3 37 41
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41 responses out of 47 participants = 87% response rate


797 Women in Topology - Workshop: Participant Survey

Q2 The overall experience of the workshop was worthwhile

Answered: 41 Skipped: 0

100%
80% 87.80%)
60%

40%

12.20%

20%

0%
(no label)

- Notatall (2 [3 [4 [5. Very

1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE

(no label) 0.00% 0.00% 0.00% 12.20% 87.80%
0 0 0 5 36 41
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797 Women in Topology - Workshop: Participant Survey

Q3 The time between lectures was adequate for discussion

100%

80%

60%

40%

20%

0%

1. NOT AT ALL

(no label)

.1. Not at all

Answered: 41 Skipped: 0

46.34%
41.46%
9.76%
2.44%
(no label)
3 4 [s.very
3 4 5. VERY TOTAL WEIGHTED AVERAGE

9.76% 41.46% 46.34%

4 17 19 41
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797 Women in Topology - Workshop: Participant Survey

Q4 The following activities were worthwhile

Answered: 41 Skipped: 0

100%

80% 70.00% 8
8
60%
40%
17.509
20% 7.50% 12.209 12.209
2.502:50% 4.88% 2.44%
(]
Flash talk session Project Working group
presentations by team sessions
leaders
- Notatall (2 [3 [W4 [5. Very
1.NOTATALL 2 3 4 5.VERY TOTAL WEIGHTED AVERAGE
Flash talk session 250% 2.50% 7.50% 17.50% 70.00%
1 1 3 7 28 40 4.50
Project presentations by team leaders 0.00% 0.00% 4.88% 12.20% 82.93%
0 0 2 5 34 41 4.78
Working group sessions 0.00% 0.00% 2.44% 12.20% 85.37%
0 0 1 5 35 41 4.83
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797 Women in Topology - Workshop: Participant Survey

Q5 Additional comments

Answered: 15  Skipped: 26

RESPONSES

| found this to be a really productive meeting and would very happily participate in a similar
meeting in the future. (Possibly even be interested in organizing such a meeting.)

| thought the workshop was great!
It would have been useful for the workshop to be longer and include more collaboration days.
Perhaps another afternoon for working group session would have helped.

This workshop was a bit of an experiment, in that it was a new format with goals somewhat
different than a usual workshop. But | found it to be very productive and extremely enjoyable. |
hope more workshops of this format will be encouraged and supported in the future.

It would've been nice to have more time and maybe a conference dinner or other organised social
event. | feel like | didn't get to meet everyone, which is too bad. Otherwise it was an amazing
experience and I'm glad | came.

| love wit

More structure and/or smaller groups would have been good for the working sessions. We had
interesting discussions, but they weren't particularly productive.

The organizers have done a great job in the last few years inorganising events for women in
topology and bringing together the community. This has been very motivating for women in the
field. This workshop was a very fruitful event.

| only wish the conference were longer to allow for more collaboration within the working groups!

Wonderful conference---the talks were really geared towards helping us understand an area of
topology, much more than usual conference talks. The working group topics were very well-
chosen. Wish | could have participated in all of them...

| thought that our group leader should have provided more leadership in getting individuals (or
smaller groups) going on projects. Instead she mostly held the chalk herself.

| wish there had beed more time for the team sessions.
Thanks for having us

| wish we had had more time for the working group sessions.

204

DATE
12/17/2017 12:24 PM

12/12/2017 2:17 PM
12/4/2017 6:34 AM

12/3/2017 10:02 PM
12/2/2017 10:23 AM

12/2/2017 8:10 AM

12/2/2017 7:09 AM

12/1/2017 11:31 PM

12/1/2017 9:59 PM

12/1/2017 8:01 PM

12/1/2017 7:09 PM

12/1/2017 4:53 PM

12/1/2017 3:41 PM
12/1/2017 3:39 PM
12/1/2017 3:27 PM



797 Women in Topology - Workshop: Participant Survey

Q6 | was well prepared to benefit from the lectures

Answered: 40  Skipped: 1
100%
80%
60%
40% 30.00%
22.50%
I
0%
(no label)
- Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY
(no label) 0.00% 7.50% 22.50% 30.00% 40.00%
0 3 9 12 16
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797 Women in Topology - Workshop: Participant Survey

Q7 My interest in the subject matter was increased by the workshop

Answered: 40  Skipped: 1

100%

80%

60.00%
60%
40.00%
40%
20%
0%
(no label)
- Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 0.00% 0.00% 40.00% 60.00%
0 0 0 16 24 40
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797 Women in Topology - Workshop: Participant Survey

Q8 The workshop helped me meet people with similar scientific interests

Answered: 40  Skipped: 1

100%
-— 70.00%
60%

40%
22.50%

0%
(no label)

1. Notatall (2 3 [4 [5.Very Much

1. NOT AT ALL 2 3 4 5. VERY MUCH TOTAL WEIGHTED AVERAGE

(no label) 0.00% 2.50% 5.00% 22.50% 70.00%
0 1 2 9 28 40 4.60
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797 Women in Topology - Workshop: Participant Survey

Q9 Additional comments on your personal assessment

Answered: 3  Skipped: 38

RESPONSES DATE

| have never been in a workshop environment so conducive to learning. 12/12/2017 9:35 AM
See previous comments. 12/2/2017 10:24 AM
| have some problems that I'd like to work on now coming out of this workshop. | just wish that 12/1/2017 4:54 PM

there had been more preparation and more involvement of *all* the individual group members on
my team.
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797 Women in Topology - Workshop: Participant Survey

Q10 Did you attend the reception?

Answered: 40  Skipped: 1

100%
80%
60% 50.00% 50.00%
40%

20%

0%

Yes No
ANSWER CHOICES RESPONSES
Yes 50.00% 20
No 50.00% 20
TOTAL S
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797 Women in Topology - Workshop: Participant Survey

Q11 Did the reception help to solidify the contacts you made during the
workshop?

Answered: 20  Skipped: 21

100%
80%

60%

40.00%
35.00%

40%
20.00%

20% 5.00%

]
0%
(no label)
- Notatall [2 3 4 5. Very much
1. NOT AT ALL 2 3 4 5. VERY MUCH TOTAL WEIGHTED AVERAGE
(no label) 5.00% 0.00% 20.00% 35.00% 40.00%
1 0 4 7 8 20 4.05
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797 Women in Topology - Workshop: Participant Survey

Q12 Please provide any comments about the reception

Answered: 1 Skipped: 40

RESPONSES DATE
Is the reception the informal discussion we had Thursday evening? 12/1/2017 8:02 PM
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797 Women in Topology - Workshop: Participant Survey

Q13 | found the MSRI staff helpful

Answered: 40  Skipped: 1
100%
77.50%

80%
60%
40%

20.00%
20%

_2.500/0 -
0%
(no label)
- Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL
(no label) 0.00% 0.00% 2.50% 20.00% 77.50%
0 0 1 8 31 40
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797 Women in Topology - Workshop: Participant Survey

Q14 The MSRI facilities were conducive for such a workshop

Answered: 40  Skipped: 1

100%

80.00%
80%
60%
40%
20% 12.50%
° 5.00%
2.50%
(]
(no label)
. Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 2.50% 5.00% 12.50% 80.00%
0 1 2 5 32 40
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797 Women in Topology - Workshop: Participant Survey

Q15 The MSRI lunch arrangements were satisfactory

Answered: 40  Skipped: 1

100%
80%
60%

40% 30.00%
22.50%

20% 10.000/0
2.50%

0%
(no label)

17.50% 17.50%

4 [5.very [PN/A

1. NOT AT ALL 2 3 4 5. VERY N/A TOTAL WEIGHTED AVERAGE

(no label) 2.50% 10.00% 22.50% 30.00% 17.50% 17.50%
1 4 9 12 7 7 40 3.61

.1. Not at all .2 3
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797 Women in Topology - Workshop: Participant Survey

Q16 The MSRI tea arrangements were satisfactory

100%

80%

60%

40%

20%

0%

1 Notatall
1. NOT AT ALL 2
(no label) 0.00% 0.00%
0

Answered: 40  Skipped: 1

67.50%

20.00%
5.00% 7.50%
E—— [ ]
(no label)
B2 [ 3 4 5. very [PNA
3 4 5. VERY N/A TOTAL
5.00% 20.00% 67.50%  7.50%
2 8 27 3 40
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797 Women in Topology - Workshop: Participant Survey

Q17 Additional comments about the MSRI staff, facilities and food

Answered: 8  Skipped: 33

RESPONSES DATE
It was not very clear when does the tea begin and end. 12/8/2017 1:57 PM
It would have been nice to have more food available for the lunch. | split a sandwich rather than 12/5/2017 9:18 AM

eat a whole because they were running out.

Splitting up into groups for the working sessions was a little cumbersome; I'm not sure what a 12/2/2017 8:23 AM
better setup might have been.

When | got lunch the sandwiches had sold out, which was too bad. 12/2/2017 8:12 AM

There was no food at lunch left when | got there (maybe 30-45 minutes late, because | was having 12/1/2017 8:03 PM
a discussion with another participant). Perhaps having a head count for interest in lunch would be

helpful? Or at least letting people know it would only be available for the first part of the lunch

break?

Having more small group meeting spaces would have been better. 12/1/2017 7:17 PM

Food needs to be labeled with ingredients for those with good allergies. Plain fruit (unprocessed) 12/1/2017 4:55 PM
would be nice.

Warmest thanks to the staff for their friendly welcome and competence! 12/1/2017 3:31 PM

216



797 Women in Topology - Workshop: Participant Survey

Q18 Did you use the computer facilities located in the library?

ANSWER CHOICES

Yes

No
TOTAL

100%

80%

60%

40%

20%

0%

Answered: 40

5.00%

Yes
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Skipped: 1

995,00%

No

RESPONSES
5.00%

95.00%

38

40



797 Women in Topology - Workshop: Participant Survey

Q19 The MSRI computer facilities in the library were adequate

There are no responses.
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Answered: 2  Skipped: 39
100%
80%
60%
40%
20%
0%
(no label)
1. Notatall (2 3[4 [5.Very
1. NOT AT ALL 2 3 4 5. VERY
(no label) 0.00% 0.00% 0.00% 0.00% 100.00%
0 0 0 0 2
# COMMENTS ABOUT COMPUTER FACILITIES

100:00%;

TOTAL

WEIGHTED AVERAGE

DATE

5.00



ANSWER CHOICES
Yes

No
TOTAL

100%

80%

60%

40%

20%

0%

797 Women in Topology - Workshop: Participant Survey

Q20 Did you use MSRI's wireless network?

80.00%

Answered: 40

Yes
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Skipped: 1

20.00%

No

RESPONSES
80.00%

20.00%

32

40



797 Women in Topology - Workshop: Participant Survey

Q21 Did you experience any difficulties with the network?

Answered: 32 Skipped: 9

100%

90,38%

80%

60%

40%

20% 9.38%
0%
Yes No
ANSWER CHOICES RESPONSES
Yes 9.38% 3
No 90.63% 29
TOTAL B2
# PLEASE IF YES, PLEASE DESCRIBE YOUR DIFFICULTIES DATE
1 | wasn't able to connect in some locations of the building. | found myself often switching between 12/2/2017 8:24 AM

the MSRI wifi network, the eduroam network, and using my cellular data.
2 Just spotty coverage. 12/2/2017 7:10 AM
3 The wifi disconnected on a regular basis 12/1/2017 8:51 PM
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797 Women in Topology - Workshop: Participant Survey

Q22 We welcome any additional comments or suggestions you may have
to improve the overall experience for future participants.

Answered: 5  Skipped: 36

RESPONSES DATE

A very positive experience. One non-academic post - it would have been nice to have information 12/12/2017 9:39 AM
on walking (e.g. between MSRI and the town) before the workshop (we did get information at the

workshop), since, based on the website, | was worried it wouldn't possible. As it was, | loved

walking each way each day!

Thanks to MSRI for supporting this workshop. 12/3/2017 12:06 PM

- The beautiful grand piano should be moved to the front of the auditorium (even if it is kept to a 12/1/2017 10:07 PM
side during lectures). This would allow for musical activities for MSRI audience, more or less in the

style of the music room in Oberwolfach. - It would be great to have a bus leaving later in the

afternoon from MSRI (maybe 9pm would be a more reasonable time for a last bus than the current

schedule).
1 more day 12/1/2017 3:43 PM
| would love to participate in a workshop like this again at MSRI. It would be nice it the third day 12/1/2017 3:31 PM

were a full day as well.
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Connections for Women: geometry and
probability in high dimensions

August 17, 2017 - August 18, 2017
MSRI, Berkeley, CA, USA

Organizers:

Shiri Artstein (Tel Aviv University)

Marianna Csornyei (University of Chicago)

Eva Kopecka (University of Innsbruck)

Elisabeth Werner (Case Western Reserve University)
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REPORT ON THE MSRI WORKSHOP
“CONNECTIONS FOR WOMEN: GEOMETY AND PROBABILTY
IN HIGH DIMENSIONS”

AUGUST 17-18, 2017

Organizers

e Shiri Artstein (Tel Aviv University)

e Marianna Csornyei (University of Chicago)

e Eva Kopecka (University of Innsbruck)

e Elisabeth Werner (Case Western Reserve University)

Scientific Description

This two-day workshop was the opening activity of the Fall 2017 semester-long program on
Geometric Functional Analysis and Applications. Geometric functional analysis lies at the
interface of convex geometry, functional analysis and probability. It has numerous applications
ranging from geometry of numbers and random matrices in pure mathematics to geometric
tomography and signal processing in engineering and numerical optimization and learning theory
in computer science.

The workshop featured talks by six prominent female mathematicians on topics connected with
Asymptotic Geometric Analysis - a relatively new field, the young finite dimensional cousin of
Banach Space theory, functional analysis and classical convexity. The workshop also included a
panel session, a poster session, and a dinner for the female participants. The workshop was
open to all mathematicians. A list of speakers and the schedule is attached.

Highlights of the Workshop

The talks were of very high scientific standard, but were made accessible to newcomers by the
providing of a general introduction to the discussed topics — this was one reason we chose to
have long 1 hour talks, so that the speaker will be able both to give a good introduction and to
"get somewhere" scientifically. The first talk was by Monika Ludwig from TUWien, who also
gave a mini-course in the introductory workshop, so this was a nice window for the participants
to see what they were about to learn in more depth on the following week. The second talk, by
Elizabeth Meckes, gave a beautiful introduction to concentration of measure on the orthogonal
group, with old and new results combined. Finally we had an exciting talk by Galyna Lyvshits on
cone volumes, followed by an intensive discussion on some open conjectures around this
question. The last part of the day at the institute was devoted to a panel discussion which was
moderated by Helene Barcello and the panelists were Elisabeth Werner, Elizabeth Meckes, Tai
Melcher and Shiri Artstein. One line advice (which usually went over one line) was offered by
the panelists and by the audience, as well as mistakes to be learned from. The day ended with a
dinner at a restaurant, and here the participants engaged in more informal discussions about life
and mathematics. This was extremely good as there formed some connection which remained
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solid throughout the next days and the next conference and possible will continue, thus creating
the network that some young students lack.

In the second day we had three more talks, Olga Maleva discussed in depth the non-
differentiability sets for Lipschitz functions, giving us a taste of what kind of mathematics enters
into these difficult problems, Susanna Dann talked about Flag measures, and Tai Melcher
explained Wiener groups in a very beautiful and animated way. The day ended with a poster
session and time for more informal discussions, as the participants started more discussions on
their own research and topics of interest.

In conclusion, it seems that the workshop did achieve its goal, it introduced some topic in an
accessible way to newcomers, and seems to have helped the younger female participants to have
a smoother entrance into the program and get to know one another and the other more
experienced mathematicians. In this, the dinner, the talks themselves, and the informal
discussions, were especially important.
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Organizers

First Name |[Last Name Institution

Shiri Artstein Tel Aviv University

Marianna Csornyei University of Chicago

Eva Kopecka Univeristy of Innsbruck

Elisabeth Werner Case Western Reserve University
Speakers

First Name [Last Name Institution

Susanna Dann Vienna University of Technology

Galyna Livshyts Georgia Institute of Technology

Monika Ludwig Technische Universitat Wien

Olga Maleva University of Birmingham

Elizabeth Meckes Case Western Reserve University

Tai Melcher University of Virginia
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Connections for Women:

Geometry and probability in high dimensions
August 17-18, 2017

Thursday, August 17, 2017

9:15AM - 9:30AM Simons Auditorium Welcome

9:30AM - 10:30AM Simons Auditorium Monika Ludwig Tensor valuations on lattice polytopes
10:30AM - 11:00AM Atrium Break

11:00AM - 12:00PM Simons Auditorium Elisabeth Meckes Title

12:00PM - 2:00PM Atrium Lunch

2:00PM - 3:00PM

Simons Auditorium

Galyna Livshiyts

Uniqueness of a smooth convex body with uniform cone
volume measure in the neighborhood of a ball

3:00PM - 3:30PM Atrium Tea
3:30PM - 4:30PM Commons Speakers and organizers |Panel Discussion
6:30PM - 8:30PM MSRI Dinner at the Taste of Himalayas

9:30AM - 10:30AM

Simons Auditorium

Olga Maleva

8, 2017

Friday, August

Cone unrectifiable sets and non-differentiability of real-valued
Lipschitz functions

10:30AM - 11:00AM Atrium Break
11:00AM - 12:00PM Simons Auditorium Susanna Dann Flag Area Measures
12:00PM - 2:00PM Atrium Lunch

2:00PM - 3:00PM

Simons Auditorium

Tai Melcher

Wiener groups

3:00PM - 3:30PM

Atrium

Tea + poster session

3:30PM - 4:30PM

Poster Session and informal discussion
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Participants

First Name Last Name Institution

Maria Alfonseca-Cubero [North Dakota State University
Shiri Artstein Tel Aviv University

Franck Barthe Université de Toulouse Il (Paul Sabatier)
Soeren Lennart |Berg TU Berlin

Nick Bhattacharya University of California, Berkeley
Sergey Bobkov University of Minnesota, Twin Cities
Benjamin Braun University of Kentucky

Jennifer Bryson University of California, Irvine
Alan Chang University of Chicago

Hao Chen University of Luxembourg
Krzysztof Ciosmak University of Oxford

Marianna Csornyei University of Chicago

Susanna Dann Vienna University of Technology
Coleman Dobson University of California, Los Angeles
Alexandros Eskenazis Princeton University

Dan Florentin Kent State University

Tepper L Gill Howard University

Uri Grupel Weizmann Institute of Science
Jamie Haddock University of California, Davis
Yuxi Han University of California, Berkeley
Milind Hegde University of California, Berkeley
Stephen Hobbs SPAWAR Systems Center
Steven Hoehner Farmingdale State College

Paata Ivanisvili Kent State University

Benjamin Jaye Kent State University

William Johnson Texas A & M University

Zeynep Kahraman Michigan State University

Vojtéch Kaluza Charles University

Alexander Koldobsky University of Missouri

Alexander Kolesnikov Higher School of Economics

Eva Kopecka Univeristy of Innsbruck

Gil Kur Weizmann Institute of Science
Rafal Latala University of Warsaw

Jiayi Li State University of New York, Stony Brook
Alexander Litvak University of Alberta

Galyna Livshyts Georgia Institute of Technology
Monika Ludwig Technische Universitat Wien

Dan Ma Shanghai Normal University
Anna Ma Claremont Graduate University
Olga Maleva University of Birmingham
Elizabeth Meckes Case Western Reserve University
Tai Melcher University of Virginia

Dan Mikulincer Weizmann Institute of Science
Olaf Mordhorst Technische Universitat Wien
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Participants

First Name Last Name Institution

Deanna Needell University of California, Los Angeles
Eran Nevo The Hebrew University of Jerusalem
Susan Nickerson San Diego State University

Isabella Novik University of Washington

Grigoris Paouris Texas A & M University

Elizaveta Rebrova University of Michigan

Liran Rotem University of Minnesota, Twin Cities
Mark Rudelson University of Michigan

Shay Sadovsky Tel Aviv University

Francisco Santos University of Cantabria

Carsten Schuett Christian-Albrechts-Universitaet
Alexander Segal Afeka Academic College of Engineering
Susanna Spektor Sheridan College

Stacy Speyer Laney College

Tomasz Tkocz Princeton University

Beatrice-Helen |Vritsiou University of Michigan

Ke Wang Hong Kong University of Science and Technology
Elisabeth Werner Case Western Reserve University
Katarzyna Wyczesany Cambridge Centre for Analysis

Sudan Xing Memorial University of Newfoundland
Vladyslav Yaskin University of Alberta

Pierre Youssef Université de Paris VII (Denis Diderot)
Lingxian Zhang University of California, Berkeley

Hailun Zheng MSRI - Mathematical Sciences Research Institute
Gunter Ziegler Freie Universitat Berlin
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Officially Registered Participant Information

|Participants | | 69|
Gender 69
Male 53.62% 37
Female 46.38% 32
Declined to state 0.00% 0
Ethnicity* 80
White 76.81% 53
Asian 18.84% 13
Hispanic 2.90% 2
Pacific Islander 0.00% 0
Black 1.45% 1
Native American 1.45% 1
Mixed 7.25% 5
Declined to state 7.25% 5

* ethnicity specifications are not exclusive

229



808 Connections for Women Workshop: geometry and probability in high dimensions - Participant Survey
45 responses out of 69 participants = 65% response rate

Q1 The workshop was intellectually stimulating

Answered: 45  Skipped: 0

100%

80%

57.78%
60%
40% 31.11%
20% 8.89%
2.22%
0%
(no label)
7. Notatall (2 3[4 [5.Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 2.22% 8.89% 31.11% 57.78%
0 1 4 14 26 45
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Q2 The overall experience of the workshop was worthwhile

Answered: 45  Skipped: 0
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Q3 The time between lectures was adequate for discussion

Answered: 45  Skipped: 0
100%
80% 64.44%
60%
40% 28.89%
20% 6.67%
0%
(no label)
7. Notatall (2 3[4 [5.Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 0.00% 6.67% 28.89% 64.44%
0 0 3 13 29 45
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808 Connections for Women Workshop: geometry and probability in high dimensions - Participant Survey

Q4 Additional comments

Answered: 2 Skipped: 43

RESPONSES DATE

Very awesome for women! 8/22/2017 9:45 PM

This was my first visit to MSRI and it was a great plesure. The talks were technically stimulating, 8/20/2017 9:29 AM
though | didn't know enough about some of the fields to understand where the speaker's research

fit into the 'big picture' of mathematical analysis (always a challenge). The library was impressive; |

hope to return to spend more time working there.
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Q5 | was well prepared to benefit from the lectures

Answered: 45  Skipped: 0
100%
80%
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33.33%
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[ |
0%
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Q6 My interest in the subject matter was increased by the workshop

Answered: 45  Skipped: 0
100%
80%
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40.00%
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Q7 The workshop helped me meet people with similar scientific interests

100%
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60%

40%

20%

0%

1. NOT AT ALL
(no label) 0.00%

. 1. Not at all

17.78%

Answered: 45  Skipped: 0
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808 Connections for Women Workshop: geometry and probability in high dimensions - Participant Survey

Q8 Additional comments on your personal assessment

Answered: 2 Skipped: 43

RESPONSES DATE

| am at the Undergraduate level, so | didn't understand the material at the full level, but | still 8/27/2017 4:24 PM
learned so much. Meeting people at and above my level was a great. | found the focus on women
in Mathematics particularly special, both as an inspiration and to hear about their experiences.

It encourages me to be better. 8/22/2017 9:45 PM
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Q9 Did you attend the panel discussion?

Answered: 45  Skipped: 0

100%
80%
60% 48.89% 51.11%
40%

20%

0%

Yes No
ANSWER CHOICES RESPONSES
Yes 48.89%
No 51.11%

TOTAL
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Q10 Did you find the panel discussion worthwhile?

Answered: 22  Skipped: 23

100%
80%
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40%
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0%
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(no label) 9.09% 0.00% 9.09% 31.82% 50.00%
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Q11 What other subjects should be discussed in future panel
discussions?

Answered: 4  Skipped: 41

RESPONSES DATE

It seems a central argument was that since there are about 50% women in the general population, 8/29/2017 11:27 AM
there should be about 50% women in math. | understand the desire to attract more women to
mathematics, but it is silly and makes no sense that such a uniform distribution should be forced.
Asians represent about 6% of the US population, so should they only have a 6% representation in
US mathematics? The panel descended into opinions on "What should you say to a man who
says you only got the job because you're a woman?". If the roles were reversed, | believe most
men would simply not care about such a remark because the ends justify the means. Another
attendee remarked that "nice girls do not get the corner office" and the discussion descended into
chaos as if this was somehow offensive, although it is the female equivalent of "nice guys finish
last". It is not claimed to be universally true so there is no reason to get upset about this. People
are just looking for reasons to be mad nowadays!

How to make doing PhD and staying in academia in Mathematics more attractive to women. 8/24/2017 11:56 AM
How to arrangement our life including work and family life? 8/22/2017 9:47 PM
Attendance of a female professor from a developing country would add a different point of view to 8/19/2017 10:50 PM

the topics discussed during the panel.
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100%
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Q12 Did you attend the dinner?

44.44%

Answered: 45
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Q13 Did the dinner help to solidify the contacts you made in the

workshop?
Answered: 20  Skipped: 25
100%
80%
55.00%
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Q14 Please provide any comments about the dinner

Answered: 4  Skipped: 41

RESPONSES DATE

Thank you to those who made the dinner happen! It was nice to be social with the people | had 8/27/2017 4:53 PM
met earlier in the day and the person next to gave me a near math lecture before the food came.

One thing that was discussed was developing an on-line community where women can complain

about sexist comments from men.

The dinner gave an opportunity to talk to some of the participants about more personal aspects of 8/24/2017 12:02 PM
their careers. It would be better if the dinner could take place in a less noisy environment. | am

also not completely sure whether sitting at a long table was particularly helpful - one could only talk

to 3 people (on the left, right and straight across); possibly a number of smaller tables would

enable people to have discussions that included more people at the same time.

| really appreciated it! Thank you! 8/23/2017 9:12 PM
It is delicious. 8/22/2017 9:47 PM
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Q15 | found the MSRI staff helpful

Answered: 44  Skipped: 1
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Q16 The MSRI facilities were conducive for such a workshop

100%
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Q17 The MSRI lunch arrangements were satisfactory

Answered: 44  Skipped: 1
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Q18 The MSRI tea arrangements were satisfactory

Answered: 44  Skipped: 1
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Q19 Additional comments about MSRI staff, facilities and food

Answered: 7 Skipped: 38

RESPONSES
Thanks

More fruit/herbal tea would be appreciated.

Is there a way we can find out what the lunch option will be in advance? (e.g. sandwiches vs
curry)

It is good and convenient.

It would be appreciated if there where some vegan (no animal products) options during the
brakes.

Great, on all counts.

The temperature in the lecture hall was a little tool cool (at least cooler than in the atrium)
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9/14/2017 5:12 PM

8/24/2017 10:38 AM
8/23/2017 9:14 PM

8/22/2017 9:48 PM
8/21/2017 10:50 AM

8/20/2017 9:31 AM
8/19/2017 5:22 PM
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Q20 Did you use the computer facilities located in the library?

Answered: 44  Skipped: 1
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Q21 The MSRI computer facilities in the library were adequate

Answered: 10
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100%
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TOTAL

Q22 Did you use MSRI's wireless network?

Answered: 44  Skipped: 1

11.36%
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88.64%

11.36%

251

39

44



808 Connections for Women Workshop: geometry and probability in high dimensions - Participant Survey

Q23 Did you experience any difficulties with the network?

Answered: 39  Skipped: 6

100%

I2.31%

80%

60%

40%

20% 7.69%
0%
Yes No
ANSWER CHOICES RESPONSES
Yes 7.69% 3
No 92.31% 36
TOTAL &
# PLEASE IF YES, PLEASE DESCRIBE YOUR DIFFICULTIES DATE
1 Trouble connecting to printer via wifi (on iPhone) 8/24/2017 11:03 PM
2 Sometimes slow or cuts off 8/24/2017 10:39 AM
3 | couldn't get webpages to load. 8/23/2017 9:19 PM
4 The WiFi worked perfectly for me. 8/20/2017 9:32 AM
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Q24 We welcome any additional comments or suggestions you may have
to improve the overall experience for future participants.

Answered: 4  Skipped: 41

RESPONSES DATE

Thank you so much for having these conferences! MSRI is an amazing place, | was really glad | 8/27/2017 4:55 PM
could spend a couple of days there.

This was the first time | felt like | met other mathematicians that were similar to me (women in a 8/23/2017 9:19 PM
similar academic stage with similar interests in and out of math) and it was a great experience! |
really enjoyed being part of such a great group.

| hope the time will be longer. Two days are a little short for me. Actually, it is already very good. 8/22/2017 9:50 PM
Thank you.
| very much look forward to visiting MSRI again. | didn't make full use of either the workshop or 8/20/2017 9:38 AM

MSRI resources during my visit, but only due to some personal constraints during the 2 days of the
workshop. | haven't found it explicitly stated on the web site, but | am under the impression that
people can visit MSRI anytime,, eg, at least to use the library and study area. Many thanks to the
workshop organizers!
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Introductory Workshop: phenomena in
high dimensions

August 21, 2017 - August 25, 2017
MSRI, Berkeley, CA, USA

Organizers:

Alexander Koldobsky (University of Missouri)

Michel Ledoux (University of Toulouse)

Monika Ludwig (Technische Universitat Wien)

Alain Pajor (Université de Paris Est Marne-la-Vallée)
Stanislaw Szarek (Case Western Reserve University)
Roman Vershynin (University of Michigan)
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REPORT ON THE MSRI WORKSHOP
“INTRODUCTORY WORKSHOP: PHENOMENA IN HIGH
DIMENSIONS”

AUGUST 21 - 25, 2017

Organizers

e Alexander Koldobsky (University of Missouri)

e Michel Ledoux (University of Toulouse)

e Monika Ludwig (Technische Universitit Wien)

e Alain Pajor (Université de Paris Est Marne-la-Vallée)
e Stanislaw Szarek (Case Western Reserve University)
e Roman Vershynin (University of Michigan)

Scientific Description

This week-long workshop was one of the opening activities of the Fall 2017 semester-long
program on Geometric Functional Analysis and Applications. Geometric functional analysis lies
at the interface of convex geometry, functional analysis and probability. It has numerous
applications ranging from geometry of numbers and random matrices in pure mathematics to
geometric tomography and signal processing in engineering and numerical optimization and
learning theory in computer science.

Highlights of the Workshop

In 1996, the program Convex Geometry and Geometric Functional Analysis took place at MSRI.
In some respect the present program is a continuation and the first speaker of the workshop,
Apostolos Giannopoulos, did stress this point and presented the main results on the geometry of
isotropic convex bodies in connection with a number of well-known open questions regarding
the distribution of volume in high-dimensional convex bodies. In particular, the slicing problem,
which was already a focus of the 1996 program, and the more recent Kannan-Lovasz-Simonovits
conjecture were discussed. Apostolos Giannopoulos prepared detailed notes for his lectures,
which will help younger researchers to learn the basics of the field.

Two of the lectures were more closely related to Convex Geometry, which also was already part
of the program in 1996. Monika Ludwig presented some of the classical and recent results on
valuations or finitely additive functions on convex sets. This theory recently came to include
questions on function spaces, in particular, Sobolev spaces and spaces of convex and log-
concave functions. Shiri Artstein-Avidan discussed the fundamentals of Brunn-Minkowski
theory via the functional versions of basic geometric notions and inequalities. There is now a
strong interplay between geometric and analytic inequalities in this field. Recent contributions to
the notion of duality in geometry and functional analysis were another focus of the lectures.
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Ramon van Handel presented a remarkable sharp form of Gaussian convexity, which was
discovered by Antoine Ehrhard in the early 1980s, as well as contributions by Christer Borell and
their applications to Gaussian concentration phenomena. The proof of the recently settled
equality cases in these important inequalities uses completely different tools from probability
theory. Elchanan Mossel presented mixing properties of dynamical systems. In the lectures, a
modern, probabilistic, short horizon quantitative view of this problem was taken and it was
shown that it involves a number of areas in modern mathematics including isoperimetric theory,
noise stability and additive combinatorics.

Roman Vershynin presented uniform laws of large numbers which provide the theoretical
foundations for statistical learning theory. The lectures focused on quantitative uniform laws of
large numbers for random matrices. A range of illustrations was given in geometric functional
analysis and data science, in particular to covariance estimation, signal recovery, and sparse
regression.

The six series of lectures covered different aspects of the field from classical and foundational
questions to very recent applications. The lectures did give young researchers a broad picture of
a vibrant field and will hopefully inspire discussions and collaboration during the entire semester
at MSRL
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Organizers

First Name |Last Name |Institution
Alexander Koldobsky University of Missouri
Michel Ledoux University of Toulouse
Monika Ludwig Technische Universitat Wien
Alain Pajor Université de Paris Est Marne-la-Vallée
Stanislaw Szarek Case Western Reserve Universit
Roman Vershynin University of Michigan
Speakers
First Name [Last Name [Institution
Shiri Artstein Tel Aviv University
Apostolos Giannopoulos |University of Athens
Monika Ludwig Technische Universitat Wien
Elchanan Mossel Massachusetts Institute of Technology
Ramon Van Handel Princeton University
Roman Vershynin University of Michigan
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Introductory Workshop: phenomena in high dimensions
August 21-25, 2017

9:00 AM - 9:10AM

Simons Auditorium

onday,

August 21, 2017

Welcome

9:10 AM - 10:10 AM

Simons Auditorium

Giannopoulos

Geometry of isotropic convex bodies

10:10 AM - 11:00 AM

11:00 AM - 12:00 PM Simons Auditorium Vershynin Deviations of random matrices and applications
12:00 PM - 2:00 PM Atrium Lunch

2:00 PM - 3:00 PM Simons Auditorium Mossel Mixing in product spaces

3:00 PM - 3:30 PM Atrium Tea

3:30 PM - 4:30 PM Simons Auditorium Ludwig Geometric classification

Tuesday, August 22, 2017

9:30 AM - 10:30 AM Simons Auditorium Van Handel Gaussian convexity

10:30 AM - 11:00 AM Atrium Break

11:00 AM - 12:00 PM Simons Auditorium Artstein Brunn-Minkowski theory, functionalization of geometric notions and
inequalities 1. Volume inequalities

12:00 PM - 2:00 PM Atrium Lunch

2:00 PM - 3:00 PM Simons Auditorium Mossel Mixing in product spaces

3:00 PM - 3:30 PM Atrium Tea

3:30 PM - 4:30 PM Simons Auditorium Giannopoulos Geometry of isotropic convex bodies

4:30 PM - 6:20 PM Atrium Reception

Wednesday, August 23, 2017

9:30 AM - 10:30 AM Simons Auditorium Ludwig Geometric classification
10:30 AM - 11:00 AM Atrium Tea
11:00 AM - 12:00 PM Simons Auditorium Vershynin Deviations of random matrices and applications

Thursday, August 24, 2017

9:30 AM - 10:30 AM Simons Auditorium Mossel Mixing in product spaces

10:30 AM - 11:00 AM Atrium Break

11:00 AM - 12:00 PM Simons Auditorium Giannopoulos Geometry of isotropic convex bodies

12:00 PM - 2:00 PM Atrium Lunch

2:00 PM - 3:00 PM Simons Auditorium Van Handel Gaussian convexity

3:00 PM - 3:30 PM Atrium Tea

3:30 PM - 4:30 PM Simons Auditorium Artstein Brunn-Minkowski theory, functionalization of geometric notions and

inequalities 2. Duality and Central symmetry

Friday,

August 25, 2017

9:30 AM - 10:30 AM Simons Auditorium Artstein Brunn-Minkowski theory, functionalization of geometric notions and
inequalities 3. Covering numbers

10:30 AM - 11:00 AM Atrium Break

11:00 AM - 12:00 PM Simons Auditorium Vershynin Deviations of random matrices and applications

12:00 PM - 2:00 PM Atrium Lunch

2:00 PM - 3:00 PM Simons Auditorium Ludwig Geometric classification

3:00 PM - 3:30 PM Atrium Tea

3:30 PM - 4:30 PM Simons Auditorium Van Handel Gaussian convexity
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Participants

First Name Last Name Institution

Matt Alexander Kent State University

Maria Alfonseca-Cubero  |North Dakota State University

Shiri Artstein Tel Aviv University

Milad Bakhshizadeh Columbia University

Imre Barany Renyi Institute of Mathematics
Franck Barthe Université de Toulouse Il (Paul Sabatier)
Soeren Lennart |Berg TU Berlin

Nick Bhattacharya University of California, Berkeley
Sergey Bobkov University of Minnesota, Twin Cities
Benjamin Braun University of Kentucky

Jennifer Bryson University of California, Irvine

Umut Caglar Florida International University
Alan Chang University of Chicago

Hao Chen University of Luxembourg

Krzysztof Ciosmak University of Oxford

Dario Cordero-Erausquin [University of Paris VI, France
Benjamin Cousins Georgia Institute of Technology
Marianna Csornyei University of Chicago

Susanna Dann Vienna University of Technology
Jesus De Loera University of California, Davis
Jinshuo Dong University of Pennsylvania

Rishabh Dudeja Columbia University

Kossi Edoh North Carolina Agricultural and Technical State University
Dan Daniel Erdmann-Pham University of California, Berkeley
Alexandros Eskenazis Princeton University

Dmitry Faifman University of Toronto
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First Name Last Name Institution
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Officially Registered Participant Information

|Participants | | 117
Gender 117
Male 72.65% 85
Female 23.93% 28
Declined to state 3.42% 4
Ethnicity* 131
White 61.54% 72
Asian 24.79% 29
Hispanic 4.27% 5
Pacific Islander 0.00% 0
Black 1.71% 2
Native American 1.71% 2
Mixed 5.98% 7
Declined to state 11.97% 14

* ethnicity specifications are not exclusive
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey
69 responses out of 117 participants = 57% response rate

Q1 The workshop was intellectually stimulating

Answered: 69  Skipped: 0

100%
80%
60%

40%

14.49%

20%

0%
(no label)

- Notatall (2 3[4 [5.Very

1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE

(no label) 0.00% 0.00% 0.00% 14.49% 85.51%
0 0 0 10 59 69 4.86

263


thuang
Typewritten Text
69 responses out of 117 participants = 57% response rate


809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q2 The overall experience of the workshop was worthwhile

Answered: 69  Skipped: 0

100%
80%
60%

40%

13.04%

= .

(no label)

20%

0%

- Notatall (2 [3 [4 [5. Very

1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE

(no label) 0.00% 0.00% 1.45% 13.04% 85.51%
0 0 1 9 59 69
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q3 The time between lectures was adequate for discussion

Answered: 69  Skipped: 0

100%

72.46%

80%
60%
40% 27.54%
20%

0%

(no label)
- Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 0.00% 0.00% 27.54% 72.46%
0 0 0 19 50 69
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q4 Additional comments

Answered: 5  Skipped: 64

RESPONSES DATE

| am in the GTC program, so | was only interested in specific talks of this other workshop. In fact, | 9/12/2017 4:36 PM
only attended three or four talks of it.

The tension between aiming the talks for the near-even split (so far as | could tell) between mature ~ 8/31/2017 9:15 AM
researchers in the audience and graduate students/novices produced a somewhat schizophrenic

divide in the content of the lectures. As a novice, | found the majority of the material stimulating

and worthwhile. | can't say whether an expert in the field would have felt the same way.

The lectures were perfectly designed to give people working in related areas a bird's eye view of 8/30/2017 11:45 PM
Geometric Functional Analysis. They were an excellent blend of motivation and technical results

with illuminating proofs. The lecture series of Professors Apostolos Giannopoulos, Roman

Vershynin and Ramon van Handel were of particular benefit to me.

| found the workshop very well balanced between talks and discussion time 8/30/2017 6:19 AM

| found the workshop great. Thanks! 8/29/2017 12:04 PM

266



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q5 | was well prepared to benefit from the lectures

Answered: 68  Skipped: 1
100%
80%
60%
40% 29.41%
19.12%
[ ]
0%
(no label)
- Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY
(no label) 0.00% 5.88% 19.12% 29.41% 45.59%
0 4 13 20 31
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45.59%

TOTAL WEIGHTED AVERAGE

68 4.15



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q6 My interest in the subject matter was increased by the workshop

Answered: 68  Skipped: 1

100%

80%

66.18%
60%
40% 27.94%
20% o
1.47% 1.47% 2.94%
0%
(no label)
- Notatall (2 3[4 [5.Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 1.47% 1.47% 2.94% 27.94% 66.18%
1 1 2 19 45 68
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q7 The workshop helped me meet people with similar scientific interests

Answered: 68  Skipped: 1

100%

80%

60.29%
60%
32.35%

40%
20% 7.35%

0%

(no label)
- Notatall (2 3 [4 [5.VeryMuch
1. NOT AT ALL 2 3 4 5. VERY MUCH TOTAL WEIGHTED AVERAGE
(no label) 0.00% 0.00% 7.35% 32.35% 60.29%
0 0 5 22 41 68 4.53
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q8 Additional comments on your personal assessment

Answered: 6  Skipped: 63

RESPONSES

When the title said "introduction" | thought it was going to be more like mini courses and less like
professors explaining their own research.

| have done some work on the Kadison-Singer problem which has connections to Geometric
Functional Analysis. The lecture series of Professor Apostolos Giannopoulos has motivated me to
start working in Geometric Functional Analysis proper.

A very wide range of subjects made the workshop stimulating but it was difficult to be prepared for
all the courses

Concerning having marked myself as less than totally well prepared to benefit from the lectures:
While | was *fairly* well prepared to benefit, | have been doing more administration than research
during this phase of my career, which led to that particular personal assessment. However, the
workshop did greatly stimulate my interest in getting "back in the saddle" with my research career.

The particular talks were not in the field of my research interest, being more of an Algebraist.
However, it gave me a good idea of the flavor of the kind of research one can do combining

functional analysis and geometry. It was also neat to see the different research people were doing.

| am shy so meeting people is hard but | don't see how you can make it easier, people are very
friendly at tea
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DATE
8/31/2017 4:06 PM

8/30/2017 11:47 PM

8/30/2017 8:37 PM

8/30/2017 8:03 AM

8/29/2017 11:03 AM

8/29/2017 11:00 AM



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q9 Did you attend the reception?

Answered: 68  Skipped: 1

100%

82.35%

80%

60%

40%

17.65%
B -
0%
Yes No
ANSWER CHOICES RESPONSES
Yes 82.35% 56
No 17.65% 12
TOTAL &
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q10 Did the reception help to solidify the contacts you made during the

100%

80%

60%

40%

20%

0%

1. NOT AT ALL
(no label) 1.79%

workshop?

Answered: 56  Skipped: 13

55.36%
28.57%
14.29%
1.79%
(no label)
7 Notatall [j2 3 4 5. Very much
3 4 5. VERY MUCH TOTAL
0.00% 14.29% 28.57% 55.36%
0 8 16 31 56
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4.36



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q11 Please provide any comments about the reception

Answered: 5  Skipped: 64

RESPONSES

Very nice! Thanks you!

The reception was an excellent opportunity to discuss mathematics in a relaxed setting. | was able
to have productive discussions with two participants, Pierre Youssef and Petros Valettas during
the recepiton, both of whom suggested natural and interesting problems to work on.

Nice social occasion.
It was a great way to meet people. | appreciated the event very much.

Need gluten free options for food :)
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DATE
8/31/2017 4:06 PM

8/30/2017 11:48 PM

8/29/2017 3:14 PM
8/29/2017 2:08 PM
8/29/2017 11:01 AM



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q12 | found the MSRI staff helpful

Answered: 68  Skipped: 1

100%

79.41%
80%
60%
40%
17.65%
20%
1.47% 1.47% -
0%
(no label)
. Notatall (2 [3 [4 [5. Very
1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE
(no label) 0.00% 1.47% 1.47% 17.65% 79.41%
0 1 1 12 54 68 4.75
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q13 The MSRI facilities were conducive for such a workshop

Answered: 68  Skipped: 1
100%
80% 91418%
60%
40%

20% 8.82%

0%
(no label)

- Notatall (2 [3 [4 [5. Very

1. NOT AT ALL 2 3 4 5. VERY TOTAL WEIGHTED AVERAGE

(no label) 0.00% 0.00% 0.00% 8.82% 91.18%
0 0 0 6 62 68
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4.9



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q14 The MSRI lunch arrangements were satisfactory

Answered: 68  Skipped: 1

100%
80%
60%

40% 29.41% 27.94%
19.12%

. 5. Very . N/A

16.18%

20% 2.94% 4.41%

(no label)

0%

.1.Notatall .2 3 .4

1. NOT AT ALL 2 3 4 5. VERY N/A TOTAL WEIGHTED AVERAGE
(no label) 2.94% 4.41% 29.41% 16.18% 27.94% 19.12%
2 3 20 11 19 13 68 3.76
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809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q15 The MSRI tea arrangements were satisfactory

100%

80%

60%

40%

20%

0%

1 Notatall
1. NOT AT ALL 2
(no label) 0.00% 0.00%
0

Answered: 68  Skipped: 1

75.00%

14.71%
0,
2.94% - 7.35%
(no label)
| H 3 [4 [s5.Vvery [PN/A
3 4 5. VERY N/A TOTAL
2.94% 14.71% 75.00% 7.35%
2 10 51 5 68
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WEIGHTED AVERAGE

4.78



809 - Introductory Workshop: phenomena in high dimensions: Participant Survey

Q16 Additional comments about the MSRI staff, facilities and food

Answered: 6  Skipped: 63

RESPONSES DATE
Beautiful place! 8/31/2017 4:06 PM
It is problematic for vegans (or people with other dietary restrictions) to use the lunch 8/31/2017 10:28 AM

arrangements, and sometimes to enjoy the snacks at the tea breaks. | personally brought food
from home everyday as to not relay on the lunch arrangement.

In having been associated with MSRI for over a quarter century in different ways, | have always 8/30/2017 8:04 AM
found the staff to be exceptionally helpful.

The scientific aspects of the workshops are wonderful, but the catered lunch food was awful. (The 8/29/2017 3:15 PM
soup/sandwich people are ok-ish, the "hot meal" caterer is some of the worst food of any

description | had in recent memory. Actually it was not even edible, | had to throw it in the trash.) |

learned the hard way to bring lunch from home during the workshops. Perhaps a different lunch

caterer could be found, | heard the same complaint from many others beside myself.

| think that the caterer offering a hot meal option was better than the other one just with 8/29/2017 11:27 AM
sandwiches and salads.

Building needs AC, and snacks could be more food-allergy friendly (e.g. gluten free options) 8/29/2017 11:02 AM
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[75 resnonses oiit of 118 narticinants = 4% resnonse rate
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75 responses out of 118 participants = 64% response rate




























































































[A9 resnnnses niit of 105 narticinants = AR% resnonse rate
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69 responses out of 105 participants = 66% response rate





































































































[8A resnonses niit of 142 harticinants = 61% resnonse rate
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[102 resnonses aiit of 155 narticinants = 66% resnonse rate
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[35 resnnnses niit of A0 narticinants = 58% resnonse rate
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35 responses out of 60 participants = 58% response rate








[MSRI is revisitina the wav nanel sessinns are condiicted
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[MSRI is revisitina the wav nanel sessinns are condiicted
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[84 resnnnses niit of 127 narticinants = AR% resnonse rate
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[79 resnonses niit of 1232 narticinants = 59% resnonse rate
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[45 resnonses niit of 56 narticinants = 80% resnonse rate
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The Connections for Women workshops were open to all mathematicians more than 10 years ago at
the request of many women. After careful consideration we strongly encourage 100% female
speakers and participants of all genders are welcome. The dinner is reserved for women only.



thuang
Typewritten Text
The Connections for Women workshops were open to all mathematicians more than 10 years ago at the request of many women. After careful consideration we strongly encourage 100% female speakers and participants of all genders are welcome. The dinner is reserved for women only.





























[MSRI is investinatina other notential restatirants.
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In response to #2: There are two single-stall bathrooms on the 2nd and 3rd floors. In the past, one was
labeled female and the other was labeled male. They have since all been labeled as gender neutral.

In response to #3: The shuttle bus is not supposed to be free, the cost is $1.00 per ride. Some of the
bus drivers do not collect this fee, while others do.

In response to #4: Workshop organizers determine whether they wish to hold poster sessions.
MSRI provides them with this option and will continue to emphasize that participants find these
sessions rewarding.

[]
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In response to #4: Workshop organizers determine whether they wish to hold poster sessions. MSRI provides them with this option and will continue to emphasize that participants find these sessions rewarding.























[64 resnnnses niit of 82 narticinants = 77% resnonse rate
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[92 resnnnses niit of 112 narticinants = 82% resnonse rate
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Response to #4: We are very surprised by this comment and since the surveys are anonymous we
cannot get more information. The MSRI Scientific Advisory Committee pays close attention to breath
of coverage; certainly we strive at ensuring that no one feels "shutdown".

Response to #8: Reception was held on the second evening of the workshop

Response to #9: A bus also departs at 4:55pm, 5:25pm, and 5:55pm
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MSRI is continually evaluating our food options. Given our relatively remote location and relatively
small numbers, it is difficult to find caterers who will come to the Institute to sell lunch. We are
aware that improvements need to be made.
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[70 resnonses niit of 99 narticinants = 71% resnonse rate
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MSRTJcontinues to look for other lunch vendors. It is difficult to entice vendors to come to the
Institute given our relatively remote location.
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[28 resnnnses niit of 42 narticinants = A% resnonse rate
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28 responses out of 43 participants = 65% response rate






































































https://github.com/semorrison/msri-791/tree/master/homework



















[22 resnonses aiit of 32 narticinants = 7% resnonse rate
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[47 resnonses niit of 57 narticinants = 82% resnonse rate
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[19 resnonses niit of 20 narticinants = 95% resnonse rate
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[12 resnonses niit of 19 narticinants = 7% resnonse rate
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[25 resnnnses niit of 26 narticinants = A9% resnonse rate
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[26 resnonses oiit of total narticinants = 55% resnonse rate
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