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N ATIONAL S CIENCE F OUNDATION

N ATIONAL S CIENCE F OUNDATION A L AN T. WATERMAN
AWARD

T

Alan T. Waterman Award was established by Congress in 1975
and is named for Alan T. Waterman, the NSF’s first director. The
award recognizes outstanding early career US science or engineering
researchers who demonstrate exceptional individual achievements in research
in NSF-supported fields.
HE

Melanie Matchett Wood, an AMS Council Member at Large and professor of
mathematics at Harvard University, has won the National Science Foundation’s
Alan T. Waterman Award, the nation’s highest honor for early career scientists
and engineers. She is the first woman in mathematics to win a Waterman Award.
In addition to a medal, Wood will receive $1 million over five years to pursue
her research in number theory, arithmetic and algebraic geometry, topology,
probability, and random groups.
“It is a tremendous honor to win the Waterman Award. Previous recipients
include several of my ‘heroes,’ and it is amazing to be included in this group of
scientific leaders,” Wood said. “This award will allow me to direct my research in
some of the most potentially exciting, but also more speculative and boundarypushing, directions in number theory.”
At a young age, Melanie Matchett Wood won several MATHCOUNTS competitions and realized her passion for numbers. She was the first female member of
the US International Mathematical Olympiad Team and the second woman to be
named a Putnam Fellow. In 2003, she won the AMS-MAA-SIAM Morgan Prize for
outstanding undergraduate research.
Throughout her scientific career, Wood has worked on some of the most difficult
problems in mathematics and has developed methods that combine ideas from
across the discipline. “I study questions about numbers such as what kind of
patterns can we find in the prime numbers, how do numbers factor into primes,
and how many solutions will an equation have,” she said.
Wood studies the statistical behavior of how factorization works in different
systems of numbers, aiming to answer questions posed 200 years ago by
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Carl Friedrich Gauss. “My work has shown that by combining perspectives
from probability, geometry and topology, we can understand things about
how factorization works across different number systems and how number
systems can be enlarged by adding in new numbers,” she said. “Research into
foundational questions in mathematics is important because it tells us about our
world and about new technologies it may lead to in the future.”
Wood earned her PhD in mathematics from Princeton University in 2009. She
then spent eight years on the faculty of the University of Wisconsin-Madison,
becoming a Vilas Distinguished Achievement Professor in 2017. She was also a
Chancellor’s Professor at the University of California, Berkeley, before coming to
Harvard in 2020.
Wood is a Fellow of the AMS and an associate editor of the Journal of the
AMS. As a Member at Large of the AMS Council, she has served on the
Mathematical Surveys and Monographs Editorial Committee and currently sits
on the Committee on the Profession.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

D ISSERTATION P RIZE

I

January 2016 the Executive Committee of the Association for Women in
Mathematics established the AWM Dissertation Prize, an annual award
for up to three outstanding PhD dissertations presented by female
mathematical scientists and defended during the 24 months preceding the
deliberations for the award. The award is intended to be based entirely on the
dissertation itself, not on other work of the individual.
N

C ITATION
Jinyoung Park
Jinyoung Park’s 2020 dissertation, written at Rutgers University under the
supervision of Jeff Kahn, is comprised of five papers, published in: The
Annals of Mathematics, Combinatorica (in press), Proceedings of the American
Mathematical Society, The Electronic Journal of Combinatorics, and Israel Journal
of Mathematics. The work settles major conjectures and runs the gamut from
isoperimetric inequalities to random discrete structures. The results are deemed
“spectacular” and her innovative techniques “groundbreaking” by expert letters
supporting the nomination. In fact, the proof of the Talagrand conjecture (which
had generated a great amount of work since being stated in 2010) “easily implies
some of the most celebrated—and notoriously difficult—results in the subject”
and allowed the solutions of problems “on which earlier (ingenious, difficult)
work had made only limited progress.” The result on isoperimetry in the cube
“gives unexpected, simple proofs” of known facts that had been established by
renowned researchers. It is also noted that Dr. Park’s outstanding achievements
follow a career as a middle and high school teacher in the Republic of Korea. She
is now a Szegö Assistant Professor at Stanford University.
Response from Jinyoung Park
I am thrilled and honored to receive the AWM Dissertation Award. I would like to
express my deepest gratitude to my advisor, Jeff Kahn, for his years of guidance
and support. I am also grateful to Bhargav Narayanan for his mentorship and
support. I would like to thank Keith Frankston, who I collaborated with for some
of the work in my dissertation, for stimulating discussions. I was lucky to be
surrounded by the friendly environment at Rutgers University math department.
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Finally, I would like to thank my husband and my daughter for their love and
support.

C ITATION
Rita Teixeira da Costa
Rita Teixeira da Costa received her PhD in 2021 at the University of Cambridge
under the supervision of Mihalis Dafermos. She is now an NSF Postdoctoral
Fellow at Princeton and a Junior Research Fellow at Trinity College in Cambridge.
Teixeira da Costa’s research is focused on differential equations arising in general
relativity. Her work represents important rigorous mathematical progress on the
celebrated black hole stability problem, a central question in the subject, at the
intersection of mathematics, theoretical physics, and astronomy. Her thesis titled
“Frequency space analysis in General Relativity” contains four major results, full
of original ideas introducing new techniques to the problems.
According to the expert letter writers “Rita’s thesis is an outstanding piece of
work that resolves a major problem in the field of general relativity.” Moreover,
they praise her presentation and explanation as demonstrating that “besides a
complete command of the mathematical techniques involved, Rita has a strong
talent to make her work accessible and spends a lot of time thinking about the
best way to present an argument.”
Response from Rita Teixeira da Costa
I am very honored and happy to receive the AWM Dissertation Prize, and I would
like to thank the AWM for providing this great opportunity to young academics
like me. I am also very grateful to those who nominated me for this award and
who have supported my academic career in the past 4 years. I would like to
especially thank my advisor, Mihalis Dafermos. Mihalis introduced me to the
fascinating world of PDEs and general relativity, and he has an outstanding talent
to create a positive, stimulating environment around him and his students. I am
also grateful to the University of Cambridge and Trinity College for their support
over my master’s and PhD studies and to Princeton University for its hospitality
during several research visits.

C ITATION
Heather Denise Wilber
Heather Denise Wilber received her PhD in 2021 at Cornell University under the
direction of Professor Alex Townsend. She is currently an NSF postdoctoral fellow
at the Oden Institute, University of Texas at Austin.
Wilber’s interests include approximation theory, numerical linear algebra, and
scientific computing. In her beautifully written dissertation titled “Computing
numerically with rational functions”, Wilber presents new numerical methods
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using rational functions for solving Sylvester and Lyapunov matrix equations
whose right-hand sides have decaying singular values. She brings a tremendous
breadth of mathematics together to do this, combining rational approximation
theory in the complex plane, including associated conformal mapping problems,
and numerical linear algebra, focusing on the important and hot topic of lowrank approximation. In addition, the thesis develops a rational approximation
framework for adaptive computing in the context of signal processing.
As one letter writer noted, “Chapter 4 makes a very impressive contribution, a
new solver for linear systems with Toeplitz structure.... With deep insights from
rational approximation and other tools, Wilber has found a completely novel,
deterministic construction that offers the potential to outperform randomized
algorithms.” Fittingly, this work has resulted in multiple papers in scientific
journals. They appear in the SIAM Journal of Scientific Computing, Linear Algebra
and its Applications, and Constructive Approximation (to appear).
Response from Heather Denise Wilber
I am deeply honored to have received the AWM Dissertation Award. I thank
those that nominated me and supported my nomination with their letters. I am
grateful to the many mentors and collaborators that I worked with during my
time as a graduate student, including Nick Trefethen, Daniel Kressner, Bernhard
Beckermann, Grady Wright, Anil Damle, Daniel Rubin, and my advisor, Alex
Townsend. I also thank the Cornell Center for Applied Mathematics. Their
commitment to the support of women in scholarship has been especially
instrumental to my success. The future of mathematics is shaped by the
institutions that nurture it, and the mathematics community at Cornell has
inspired in me a broad, inviting, and invigorating vision of that future.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

L OUISE H AY AWARD FOR C ONTRIBUTION TO
M ATHEMATICS E DUCATION

T

Executive Committee of the Association for Women in Mathematics
(AWM) established the Louise Hay Award for Contribution to Mathematics Education in 1990. The purpose of this award is to recognize outstanding achievements in any area of mathematics education, to be interpreted in the
broadest possible sense. While Louise Hay was widely recognized for her contributions to mathematical logic and for her strong leadership as head of the Department of Mathematics, Statistics, and Computer Science at the University of
Illinois at Chicago, her devotion to students and her lifelong commitment to nurturing the talent of young women and men secure her reputation as a consummate educator. The annual presentation of this award is intended to highlight
the importance of mathematics education and to evoke the memory of all that
Hay exemplified as a teacher, scholar, administrator, and human being.
HE

C ITATION
Vilma Mesa
In recognition of her outstanding contributions to mathematics education, the
Association of Women in Mathematics (AWM) presents the 2022 Louise Hay
Award to Vilma Mesa from the University of Michigan. Mesa is recognized
for her distinguished contributions to mathematics education research at the
collegiate level, for her teaching and mentorship, and as an advocate for access
to mathematics for women and members of underprivileged populations.
Professor Vilma Mesa exemplifies methodologically rigorous, programmatic,
innovative, and impactful research in mathematics education. This work,
together with her teaching and recognized mentorship at diverse levels, have
served as a model inspiring other already accomplished scholars in the field.
Mesa’s scholarship has two main strands—curriculum and college level instruction. Her curriculum work started at the Universidad de los Andes, where she
joined a group of instructors writing texts for precalculus and statistics. Her University of Georgia dissertation was an international comparison of 8th grade presentations of the concept of function. She used her methods to then study college
textbook presentations of trigonometry and calculus concepts. More recently,
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she has explored instructors’ use of open source and open access electronic mathematics textbooks for calculus, abstract algebra, and linear algebra. Mesa’s work
on collegiate instruction has three related foci: calculus instruction; inquiry-based
learning (IBL); and community college mathematics instruction. In the MAA National Study of College Calculus, she led the team that focused on calculus instruction in community college. In 2005, Mesa became an evaluator of IBL math
courses at the University of Michigan. She brought expertise to this work gained
from her involvement with the Michigan Center for Research on Learning and
Teaching.
Mesa’s contribution to the study of mathematics instruction in community colleges is, arguably, her most important contribution to mathematics education.
Indeed, in 2014, she and her colleagues published a landmark argument for the
importance of doing research in community college settings. And she further articulated the equity implications of improving instruction in community college
mathematics. Mesa has developed a groundbreaking body of practice-actionable
work in this underdeveloped area of research.
Mesa is a distinguished contributor to mathematics education research at
the collegiate level. She has had several (inter)national level leadership roles,
including: associate editor for several leading journals; officer of the SIGMAA on
Research in Undergraduate Mathematics Education; leadership in the national
inquiry-based learning movement; and advising projects in Chile, Colombia,
and Spain. In all her service activities, as well as in her teaching and research,
Mesa has advocated for access to mathematics for women and members of
underprivileged populations. Professor Mesa amply demonstrates the qualities
that the Louise Hay Award is meant to celebrate.
Response from Vilma Mesa
It is a great honor to have been awarded the 2022 AWM’s Louise Hay Award
for contributions to mathematics education. Dr. Louise Hay was a remarkable
scholar and, as I have learned from her personal account, a tour de force. I am
humbled and grateful for the nomination, for the committee’s work, and that
you thought that my work exemplifies the spirit of the award. I am even more
honored to join past Louise Hay Award recipients! The list includes the names of
distinguished colleagues whose work has influenced mine, colleagues who have
mentored me, and colleagues whom I profoundly admire. Being listed among
this group is truly a highlight of my career. Thank you.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

M. G WENETH H UMPHREYS AWARD FOR M ENTORSHIP
OF U NDERGRADUATE W OMEN IN M ATHEMATICS

T

award is named for M. Gweneth Humphreys (1911–2006). Professor
Humphreys graduated with honors in mathematics from the University
of British Columbia in 1932, earning the prestigious Governor General’s
Gold Medal at graduation. After receiving her master’s degree from Smith College
in 1933, Humphreys earned her Ph.D. at age twenty-three from the University
of Chicago in 1935. She taught mathematics to women for her entire career,
first at Mount St. Scholastica College, then for several years at Sophie Newcomb
College, and finally for over thirty years at Randolph–Macon Woman’s College.
This award, funded by contributions from her former students and colleagues
at Randolph–Macon Woman’s College, recognizes her commitment to and her
profound influence on undergraduate students of mathematics.
HE

C ITATION
Maria Helena Noronha
The Association for Women in Mathematics is pleased to present the 2022
M. Gweneth Humphreys Award to Maria Helena Noronha, California State University Northridge, in recognition of her outstanding mentoring of undergraduate women in mathematics, and her creation of programs and pathways for those
under-represented in mathematics to excel and thrive in the profession.
Over an almost thirty-year career at California State University Northridge (CSUN),
a primarily undergraduate Hispanic-serving public institution, Noronha has set
up structures that foster access to, and success in, the mathematics profession at
all stages of the academic pipeline. These initiatives include CSUN’s “Preparing
Undergraduates through Mentoring for PhDs” (PUMP), which prepares underrepresented minority students to enter doctoral programs in mathematics and
which has now expanded throughout the Cal State network; “Research Experiences in Community Colleges” (RE-C2 ), providing mathematics research opportunities to community college students and faculty; and “Fellows Engaged in Research in Mathematics to Assist Teachers” (FERMAT), supporting master’s students in mathematics to serve as resources for K–12 teachers.
Noronha has had a lasting influence on the individual careers of countless women
in mathematics. Her nomination letter notes that out of 78 women contacted
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who had been mentored by Noronha, close to a half have obtained a master’s
or doctoral degree in a mathematics-related field. All were undergraduates at
community colleges or four-year Hispanic-serving colleges when they first met
Noronha.
The selection committee received numerous letters in support of Noronha’s
nomination—one of them itself jointly written by a dozen former mentees!—
from former students and senior and junior colleagues. The picture of Noronha
that emerges from these letters is of an educator of prodigious energy,
incisiveness, empathy, and belief in her students. Noronha believes that all her
students—be they working full time, the first in their families to attend college,
dealing with child care concerns, or beset with health challenges—are capable
and deserving of the same standards of excellence as those with more privilege.
She encouraged her mentees to engage in high-level research, arranged for
international collaborations, and insisted that they have high expectations of
themselves and of their own possibilities. In the words of a former student: “She
strongly believes you can achieve something even when you can’t imagine it
possible, and she helps you to understand how to make it happen.”
Describing her impact as a role model, one former mentee wrote: “Helena was
a woman I looked up to. She was a Latina who took pride and ownership of
her mathematics abilities.” For her capacity to inspire and set the ground for
generations of women to take pride in their mathematics and ownership of their
abilities, AWM is pleased to honor Maria Helena Noronha.
Response from Maria Helena Noronha
I am deeply honored to receive the 2022 Humphreys Award from the AWM. I
am extremely grateful to my former student and now my colleague and friend
Cynthia Flores, who nominated me, to those colleagues and students who wrote
in support of my nomination, and to the selection committee. I feel fortunate for
having worked with wonderful faculty members of the CSU and UC campuses
and nearby community colleges that helped me to implement and make my
projects successful. I want to share with all of them this recognition.
I grew up and obtained my degree in Brazil, where the Latinx students are
not minorities. I was able to attend excellent schools, a fact that taught me
that with appropriate training, academic attention and encouragement, underrepresented students in mathematical sciences can excel in their careers. I am
glad that my students in the U.S. proved me to be right and, among them, several
outstanding women of color. I dedicate this award to all of them and to my late
mother, who was my role model as a woman and my inspiration.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

M ICROSOFT R ESEARCH P RIZE IN A LGEBRA AND
N UMBER T HEORY

T

Executive Committee of the Association for Women in Mathematics
established the AWM-Microsoft Research Prize in Algebra and Number
Theory in 2012. First presented in 2014, the prize is awarded every other
year. The purpose of the award is to highlight exceptional research in some area
of algebra by a woman early in her career. The field will be broadly interpreted
to include number theory, cryptography, combinatorics and other applications,
as well as more traditional areas of algebra. Candidates should be women, based
at US institutions who are within ten years of receiving their Ph.D., or having not
yet received tenure, at the nomination deadline.
HE

The AWM-Microsoft Research Prize serves to highlight to the community
outstanding contributions by women in the field and to advance the careers of
the prize recipients. The award is made possible by a generous contribution from
Microsoft Research.

C ITATION
Jennifer Balakrishnan
The 2022 AWM-Microsoft Research Prize in Algebra and Number Theory will be
presented to Jennifer Balakrishnan in recognition of outstanding contributions
to explicit methods in number theory, particularly her advances in computing
rational points on algebraic curves over number fields.
Professor Balakrishnan is internationally recognized as a leader in computational
number theory. Her doctoral dissertation presents the first general technique
for computing iterated p-adic Coleman integrals on hyperelliptic curves. In the
course of her collaboration with Minhyong Kim at Oxford, Balakrishnan helped
realize the substantial practical potential of Kim’s non-abelian Chabauty method,
and with her collaborators, turned it into a powerful tool for identifying integral
and rational points on curves that are entirely beyond reach using the traditional
Chabauty approach. In an impressive tour de force, Balakrishnan, Dogra, Müller,
Tuitman and Vonk used the quadratic Chabauty method for computing the rational points on the split Cartan modular curve of level 13. Facetiously known
as the “cursed curve” among number theorists because 13 is the only prime level
that had stubbornly resisted all such prior attempts, this work represents a major
10

breakthrough. It not only completes the proof of the split Cartan cases of Serre’s
uniformity conjecture for Galois images of elliptic curves, but also opens an avenue for tackling nonsplit Cartan modular curves at higher level.
Balakrishnan’s research exhibits extraordinary depth as well as breadth. In
joint work with Besser, Çiperiani, Dogra, Muüller, Stein and others, she has
worked extensively on computing p-adic height pairings for hyperelliptic curves.
Applications of this research include the formulation, along with numerical
evidence, of a p-adic analogue of the celebrated Birch and Swinnerton-Dyer
conjecture, some new explicit examples in Iwasawa theory, and more. With
Ho, Kaplan, Spicer, Stein and Weigandt, Balakrishnan has assembled the most
extensive computational evidence to date on the distribution of ranks and
Selmer groups of elliptic curves over the rational numbers, thereby providing the
most convincing evidence thus far in support of the widely believed conjecture
that the average rank of a rational elliptic curve is 1/2.
After receiving her doctorate from the Massachusetts Institute of Technology in
2011, Professor Balakrishnan held appointments as an NSF Postdoctoral Fellow
at Harvard University as well as a Junior Research Fellow and a Titchmarsh Fellow
at the University of Oxford. She is currently the Clare Boothe Luce Associate
Professor of Mathematics at Boston University, a Sloan Research Fellow, and a
recipient of an NSF CAREER award. Her research is also supported by the Simons
Foundation, through the Simons Collaboration in Arithmetic Geometry, Number
Theory, and Computation.
Balakrishnan has delivered an impressive array of invited and plenary lectures
in locations across four continents. Beyond her outstanding scientific achievements, she has assumed leadership roles in service to her institution and the
community, especially in bringing more women into math, devoting untold hours
to mentoring and advocating for junior women in the profession, and striving to
create supportive environments for them. In addition to her extensive record of
student supervision at all levels, she has co-organized numerous research conferences, thematic programs and summer schools, including many Women in
Sage gatherings. She serves on the editorial boards for five top quality journals,
the AMS Short Course Subcommittee, the Scientific Advisory Board for the Institute for Computational and Experimental Research in Mathematics, the Board
of Directors for the Number Theory Foundation, and the Steering Committee for
the Women in Numbers Network.
Jennifer Balakrishnan’s work is widely known and recognized across the globe
within the number theory community and beyond. AWM congratulates her for
her well-deserved AWM-Microsoft Research Prize.
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Response from Jennifer Balakrishnan
I am honored to receive the 2022 AWM-Microsoft Prize in Algebra and Number
Theory. I would like to thank the AWM and Microsoft for this recognition of my
work, which would not have been possible without the support of my mentors
and collaborators.
Over the years, I have been very fortunate to have had the encouragement of
several mentors: my PhD advisor, Kiran Kedlaya, as well as Dick Gross, William
Stein, Barry Mazur, Minhyong Kim, and Henri Darmon. I am deeply indebted
to my collaborators, including Amnon Besser, Mirela Çiperiani, Netan Dogra,
Steffen Müller, Jan Tuitman, and Jan Vonk, who have been generously working
with me for several years and have taught me so much. Boston University
has provided a wonderful research environment, and I am very grateful for
the support of my colleagues, including Margaret Beck, Tasso Kaper, David
Rohrlich, and Glenn Stevens. The Women in Numbers network and the Simons
Collaboration in Arithmetic Geometry, Number Theory, and Computation
(with special thanks to Noam Elkies, Brendan Hassett, Bjorn Poonen, Andrew
Sutherland, and John Voight) have also provided a warm sense of community and
the inspiration to follow various research directions I would not have otherwise
pursued.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

S ADOSKY R ESEARCH P RIZE IN A NALYSIS

T

Executive Committee of the Association for Women in Mathematics
established the AWM-Sadosky Research Prize in Analysis in 2012. First
presented in 2014, the prize is awarded every other year. The purpose of
the award is to highlight exceptional research in analysis by a woman early in
her career. The field will be broadly interpreted to include all areas of analysis.
Candidates should be women, based at US institutions who are within ten years
of receiving their Ph.D., or having not yet received tenure, at the nomination
deadline.
HE

The AWM-Sadosky Research Prize serves to highlight to the community
outstanding contributions by women in the field and to advance the careers of
the prize recipients. The award is named for Cora Sadosky, a former president
of AWM, and made possible by generous contributions from Cora’s husband,
Daniel J. Goldstein, daughter Cora Sol Goldstein, friends Judy and Paul S. Green
and Concepción Ballester.

C ITATION
Yaiza Canzani
The 2022 AWM Sadosky Research Prize in Analysis is awarded to Yaiza Canzani
in recognition of outstanding contributions in spectral geometry and microlocal
analysis.
Canzani has established herself as a leading expert in spectral geometry,
producing breakthrough results on nodal sets, random waves, Weyl Laws, L p norms, and other problems on eigenfunctions and eigenvalues on Riemannian
manifolds. Over the past three years, in collaboration with Galkowski, Canzani
developed a framework to extract information on the structure of Laplace
eigenfunctions from their concentration and propagation behavior in phase
space. The outcome of this endeavor is a series of works that are the first to
provide quantitative improvements over the standard bounds, under purely
dynamical assumptions, for pointwise bounds, L p -norms, integral averages,
and the error term in the pointwise Weyl Law. Canzani’s work is groundbreaking and further development of her framework will continue to greatly
advance the field. Canzani, in collaboration with Hanin, carried out a detailed
study of scaling limits of the spectral function of the Laplacian, successfully
13

answering Zelditch’s scaling asymptotics conjecture and applying it to prove
local universality properties of nodal sets. Her work has opened up the possibility
to study random waves on general manifolds; previous techniques had restricted
their study to specific classes such as the sphere or the torus. In a beautiful paper
with Sarnak, Canzani studied the topology and nesting configurations of the zero
sets of monochromatic random waves. Such results seemed quite out of reach
even to the leading experts in the area, but Canzani’s technical brilliancy and
new ideas made it possible to obtain them.
Canzani’s publication record is stellar, with already 24 articles of impressive
breadth in top journals. Similarly impressive is the number of worldwide invited
talks she presented at distinguished events. After receiving her Ph.D. from McGill
University in 2013, she held postdoctoral positions at Harvard University and the
Institute for Advanced Studies. In 2016 she joined UNC Chapel Hill as a tenuretrack Assistant Professor of Mathematics and was later awarded the prestigious
Sloan Research Fellowship and an NSF Career Award.
Canzani is a remarkable young mathematician whose groundbreaking and
original work has greatly impacted the mathematical community and she
continues working on a host of exciting and ambitious new projects that she is
well equipped to attack. Canzani undoubtedly deserves the recognition that the
AWM-Sadosky Prize provides.
Response from Yaiza Canzani
I am honored and delighted to receive the AWM-Sadosky Research Prize in
Analysis. It is a particular privilege to receive an award commemorating Cora
Sadosky. And I am truly gratified to be awarded a prize by the AWM whose effort
to promote equal opportunity plays a key role in the future of our profession. I
am deeply grateful to all of my mentors throughout the years for their support,
advice, and guidance. Federico Rodriguez-Hertz, my undergraduate mentor, was
instrumental in advancing my career by helping me both find a Ph.D. position
and prepare to succeed in it. Dmitry Jakobson and John Toth, my teachers and
mentors during my Ph.D., have become good friends and collaborators. Working
with them is a joy. In addition, during my postdoc, I had the good fortune to
work with Peter Sarnak who continues to provide invaluable guidance and share
his talent and passion for mathematics.
Finally, I would like to thank my colleagues and collaborators who support and
promote my work. I am especially grateful to Jeff Galkowski and Jason Metcalfe.
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A SSOCIATION FOR W OMEN IN M ATHEMATICS

A LICE T. S CHAFER P RIZE FOR E XCELLENCE IN
M ATHEMATICS BY AN U NDERGRADUATE W OMAN

I

1990, the Executive Committee of the Association for Women in
Mathematics (AWM) established the Alice T. Schafer Prize for Excellence
in Mathematics by an Undergraduate Woman. The prize honors Alice T.
Schafer (1915–2009), one of the founders of AWM and its second president,
who contributed greatly to women in mathematics throughout her career. The
criteria for selection include, but are not limited to, the quality of the nominees’
performance in mathematics courses and special programs, an exhibition of real
interest in mathematics, the ability to do independent work, and, if applicable,
performance in mathematical competitions.
N

AWM is pleased to present the annual Alice T. Schafer Prize to (Carina) Letong
Hong, Massachusetts Institute of Technology. Additionally, the accomplishments
of four outstanding young women are recognized. AWM is pleased to honor
Faye Jackson, University of Michigan, as runner-up for the 2022 Schafer prize
competition. Alexandra Hoey, Massachusetts Institute of Technology, Simran
Khunger, Carnegie Mellon University, and Lily (Qiao) Li, UC Berkeley, were
recognized as honorable mention recipients in the Schafer prize competition.

C ITATION
(Carina) Letong Hong
(Carina) Letong Hong is a junior mathematics and physics major at the
Massachusetts Institute of Technology. She has contributed to REUs at the
University of Minnesota-Duluth and the University of Virginia in addition to
research projects at MIT and the Budapest Semesters in Mathematics, leading
to three articles accepted for publication and numerous others submitted or
in preparation. She has already taken extensive graduate mathematics courses,
receiving the highest possible grades in each, and plans to graduate in Spring
2022 after 3 years at MIT.
Hong already has an impressive track record of completed research in
many areas, including stack-sorting algorithms, pattern avoidance in inversion
sequences, the Monstrous Moonshine Conjecture, L-functions of modular
elliptic curves and K3 surfaces, and Markov chains on edge colorings of
bipartite graphs; Hong’s research addressed open questions posed by top
15

mathematicians in their respective fields. Her mentors describe her as “headed
to be a superstar in mathematical research”, “driven and overflowing with
enthusiasm”, and “extraordinarily active on both the research side and the
broader community-building side.” Hong recently received the Emerging Leader
Award and Community Building Award at MIT, where she is the President of the
Undergraduate Mathematics Association and the Advocacy and Outreach Chair
of the First Generation and Low Income Students Coalition.
Response from (Carina) Letong Hong
It is an honor to have been selected as the recipient of the 2022 Alice T.
Schafer Prize and I would like to extend my deepest gratitude to the Association
for Women in Mathematics for their efforts in supporting young women
mathematicians.
My experience has been shaped by the intellectually challenging and engaging
academic environment that the MIT Mathematics Department fosters. I am
especially grateful to my nominator and advisor, Professor Pavel Etingof, for
his tremendous kind help. I am thankful to Professor Scott Sheffield and
Profesor Wei Zhang for their recommendation, teaching, and mentorship. I
thank Professor Gigliola Staffilani and Professor David Vogan for important
conversations that solidify my intention to be an academic.
I am extremely thankful to Professor Ken Ono for helping me realize my
potential. He pushes my growth as a researcher not only at the University of
Virginia REU but throughout my undergraduate career. I am deeply grateful to
Professor Joseph Gallian for his dedication over the years to make the University
of Minnesota Duluth REU a warm, belonging, and supportive family; in my
utopia I hope to prove many conjectures with this family.
Furthermore I would like to thank Professor Daniel Shapiro at the Ross
Mathematics Program, Dr. Simon Rubinstein-Salzedo at the Stanford University
Mathematics Camp, and Dr. Istvan Miklos and faculties at the Budapest
Semesters in Mathematics for stimulating my early sparks in advanced math.
Finally, I thank my family and especially my mother for their unconditional love.

C ITATION
Faye Jackson
Faye Jackson is a math major at the University of Michigan. She excels in
course work, in research, and in community engagement both within her
department and in the broader Ann Arbor and surrounding areas. Her mentors
and professors describe her as enthusiastically engaged in the classroom and
an eager, insightful learner. Her instructors consistently describe Faye as a
top-achieving student, even as an undergraduate in PhD-level courses, and as
“dedicated and passionate—a clear-thinking, creative, and effective problem
16

solver.” In addition to research at the Lab of Geometry at Michigan, she
participated in the SMALL REU where she worked on research questions on
four distinct projects (Zeckendorf decompositions, Discrete Erdos Distance
Problems, Random Matrix Theory, and More Sums Than Differences sets) and
is now a co-author on six papers. (Three already on the arXiv and three more to
come!)
In addition to these exceptionally strong academic accomplishments, Faye has
been an essential and incredibly reliable presence in the outreach programs of
the University of Michigan Mathematics Department. She has participated in
Math Mondays in Ypsi, Super Saturdays, the Michigan Math Circle, and the new
Math Corps in Ann Arbor. In class, research, and outreach she makes significant
contributions that delight all of her mentors, and they also seriously appreciate
her ability to make space for other people to contribute. With middle school
and high school students this takes the form of working “well with students
of all backgrounds, abilities and interests, and help(s) make sure everyone was
heard and had something to work on that fit their strengths”. With her peers this
becomes sharing her ideas freely to help spark lively discussion.
Response from Faye Jackson
I want to sincerely thank the Association for Women in Mathematics for selecting
me as the runner-up for the Alice T. Schafer Mathematics Prize. More directly, I
want to thank all of my mentors and professors—in particular Stephen DeBacker,
Sarah Koch, Steven J. Miller, and Jenny Wilson—who have provided me with so
many opportunities for learning new mathematics, research, and contributing
to the mathematical community and who have given me so much advice. I also
want to thank my co-researchers from the SMALL REU as well as my classmates
at the University of Michigan who have been such amazing collaborators and
friends. Many of my qualities which were specifically pointed out in the citation
do not just come from me as an individual. Instead, they are the result of talented
and caring mentors combined with a vibrant and accepting mathematical
community at the University of Michigan as well as the SMALL REU. I hope to
channel the renewed energy and confidence that winning this award brings me
back into my work, into my students, and into my outreach. One of the great
lessons that my mentors have taught me is that when you do well you should
share that success—both through appropriate thanks and pouring energy into
your peers, students, and yes even your mentors. My goal is not just to do great
things mathematically and in outreach. I am not sure I am equipped to do either
alone. However, I can enable those around me to do greater things together than
I ever could.
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C ITATION
Alexandra Hoey
Alexandra Hoey is a math major at MIT. She has participated in the MIT Summer
Program in Undergraduate Research and spent two summers at the University
of Virginia REU. Her summer research has focused on arithmetic statistics—
an active area of research that is closely related to many famous conjectures in
number theory. In her first summer she worked on a project on class numbers of
imaginary quadratic fields. In the second summer she and collaborators proved
a strong theorem about the Sato-Tate conjecture. This work has led to two
papers—one of which will appear in Transactions of the American Mathematical
Society. This work is of such strong interest that it served as an introduction to a
current mentor who first encountered her through one her arXiv preprints and
then learned she was an undergraduate at his own institution.
In addition to her summer research and many challenging math classes,
Alexandra has taken four reading courses on advanced topics in number theory
and arithmetic geometry. One of these reading courses involved a computational
project whose results will be included in the L-functions and modular forms
database. Alexandra is also a talented mentor herself and has been engaged in
outreach through the MIT PRIMES Circle where she worked with two high school
women on a semester-long project. Through this work she helped these students
gain serious understanding of a demanding topic, write a beautiful exposition of
their topic, learn to give a strong talk, and gain confidence.
Response from Alexandra Hoey
Thank you to the AWM for supporting women in mathematics. I would like
to thank everyone who helped me along my mathematical journey, especially
Professor Ken Ono for guiding me through the mathematical research process,
and Professors Ju-Lee Kim, Gigliola Staffilani, and Drew Sutherland for their
guidance and support. I would also like to thank the PROMYS program for
inspiring me to pursue math. Finally, thank you to my friends and family who
have supported me every step of the way.

C ITATION
Simran Khunger
Simran Khunger is a senior mathematics major at Carnegie Mellon University.
She has contributed to REUs at Williams College and Oregon State University and
held a research apprenticeship studying algebraic topology; these have resulted
in one published article, one submitted article, and another in preparation, as
well as an impressive number of presentations and posters.
Khunger has excelled in her coursework, completing numerous graduatelevel courses in mathematics, the Arizona Winter School, and the Connecticut
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Summer School in Number Theory. One mentor predicts that she will “greatly
contribute wherever she is, and help foster an environment where others are
involved as well.” Others describe how, in many research groups, Khunger took
charge and made sure that everyone had a problem that they could make
progress on and were invested in. She then showed an impressive ability to
convert this work into written results.
With her ability to quickly dive into technical material, to convert ideas into
usable results, and her infectious enthusiasm, Khunger is expected to excel in
all areas of the mathematics profession.
Response from Simran Khunger
I am honored to be recognized by the AWM for the Alice Schafer Prize’s
Honorable Mention. I am deeply grateful to Professor Holly Swisher for her
undying support, encouragement, and mentorship in our research; to Professor
Steven J. Miller for nurturing and furthering my pursuit of number theory
through a wonderful project on L-functions; and to Professor Florian Frick
for enthusiastically supporting me through my varied interests as I grew
mathematically in my undergraduate career. I also thank my friends, namely
Trajan Hammonds for his perpetual guidance and Vanessa Jiang for endlessly
believing in me, the Canada/USA Mathcamp community for sustaining my
love of math, and especially my mom, who was the one who started it all.
Finally, thank you to the Carnegie Mellon math department, where I have grown
tremendously in the last four years, as well as my friends and family.

C ITATION
Lily (Qiao) Li
Lily (Qiao) Li is a mathematics and computer science major at UC Berkeley.
She has participated in two summer REUs at Georgia Tech. Her research work
from the first summer was on totally symmetric sets in groups and led to two
papers, already accepted at Geometriae Dedicata and Involve. Based on work
done in the second summer REU, she is currently working with one other student
on a completely different topic in complex dynamics; their work was described
by one of her mentors as “good enough to earn a Ph.D. thesis” at a research
university. In addition, Lily was part of the knot theory research group at the
SMALL REU at Williams College. There, her research led to an impressive three
papers on hyperbolic knot complements, two of which have been submitted for
publication. Lily’s research work has thus touched on a great breadth of advanced
mathematical topics.
Lily has also taken several graduate courses on topology, algebraic topology and
Lie groups and has taken reading courses on advanced mathematical topics
almost every semester. Many of her mentors stressed how, in both research
and coursework, she “helped to create a particularly collaborative environment
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which substantially furthered the research”. Lily has also been very engaged
with the mathematical community, by organizing events for incoming students
interested in the math major and serving as president of the math undergraduate
student association. She also oversees an undergraduate lecture series in her
department and has co-founded the Berkeley Integration Bee.
Response from Lily (Qiao) Li
Thank you to the AWM for the amazing work supporting women in math.
I’m thankful for Prof. Dan Margalit and his generous mentorship throughout
my undergraduate career. I’m grateful for Prof. Colin Adams, whose infectious
enthusiasm made Zoom SMALL a wonderful experience. I’m also indebted to
Prof. Ian Agol, Prof. David Nadler, Prof. Alexander Paulin, and Prof. Dmitry
Vaintrob at Berkeley for their instruction and advice, as well as to my
classmates and research collaborators, especially Caleb Partin, for their constant
encouragement. Thank you to Mr. Patrick Rybarczyk, Mr. Marcus Neal, and Mr.
Yue Zheng, who first introduced me to mathematics as a joyful endeavor. Finally,
I’m thankful for my family and their steadfast support.
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A MERICAN M ATHEMATICAL S OCIETY
M ATHEMATICAL A SSOCIATION OF A MERICA
S OCIETY FOR I NDUSTRIAL AND A PPLIED M ATHEMATICS

F RANK AND B RENNIE M ORGAN P RIZE

T

AMS-MAA-SIAM Frank and Brennie Morgan Prize for Outstanding
Research in Mathematics by an Undergraduate Student is awarded
annually to an undergraduate student (or students for joint work) for
outstanding research in mathematics.
The prize recipient’s research needn’t be confined to a single paper. However, the
paper (or papers) to be considered for the prize must be completed while the
student is an undergraduate. Publication of research is not required.
The prize was established in 1995 and is entirely endowed by a gift from Mrs.
Frank (Brennie) Morgan. The prize is made jointly by the American Mathematical
Society, the Mathematical Association of America, and the Society for Industrial
and Applied Mathematics.
HE

C ITATION
Travis Dillon
The 2022 recipient of the AMS-MAA-SIAM Frank and Brennie Morgan Prize
for Outstanding Research in Mathematics by an Undergraduate Student is
Travis Dillon, a graduate of Lawrence University. Dillon earns this year’s honor
for his “significant work in number theory, combinatorics, discrete geometry,
and symbolic dynamics, which has been recognized by publications in top
journals and competitive awards.” Dillon is described as a young researcher with
remarkable success across a wide range of mathematical topics, a self-starter
who has the unique ability to bridge ideas and techniques from diverse areas.
“His work is not confined to one area, nor does it stem primarily from work
with one principal advisor.” He has applied combinatorial ideas to obtain results
in number theory, number theoretic ideas to obtain results in combinatorial
geometry, and combinatorial and number theoretic ideas to obtain results in
symbolic dynamics. He has completed seven papers, six of them published and
four single-authored.
Travis Dillon is only the second student from a non-PhD granting institution to
be awarded the Morgan Prize since its inception in 1995. (The first was Joshua
Greene from Harvey Mudd College.) To supplement Lawrence’s offerings, he
actively pursued, and with the encouragement of Lawrence’s faculty, found many
21

opportunities to advance his mathematics training. In addition to independent
studies with Lawrence faculty, he attended summer REUs at Texas A&M and
Baruch College and spent a year at the Budapest Semesters in Mathematics
program.
In an independent research project, Dillon studied image filtering and wrote two
papers based on his research work. In his first REU, he examined generalized
Dedekind sums (number-theoretic functions arising in the theory of modular
forms), extending an important classical theorem while also proving upper and
lower bounds on the second moments of their generalized sums. These second
moments are related to fourth moments of Dirichlet L-functions and are of
considerable interest to number theorists. The resulting paper, written with
another REU student, appeared in the Journal for Number Theory. In his second
REU at Baruch, Dillon tackled topics in discrete geometry, generalizing Helly’s
theorem. His work focused on characterizing families of convex sets in Rd whose
intersection has many points from the integer lattice or has large diameter. To
obtain his results, he cleverly used ideas that were completely different from
those of previous quantitative Helly-type theorems for lattices and diameter. Two
articles resulted from his work in this area. During his year in Budapest, Dillon
worked with a faculty member on questions in extremal combinatorics; while at
Lawrence, his home institution, he worked with a member of the mathematics
faculty to introduce a new class of symbolic dynamical systems and tools with
which to analyze it, generalizing several classical results in the process. Each
of the latter two projects resulted in papers, the first published and the second
currently in preprint form.
As is clear, Dillon’s work is wide-ranging and significant. In the words of others,
“He has produced research and generalizations of interest to the symbolic
dynamics community that have created an exciting number of new questions;
he has opened new directions of research in discrete geometry, and he has
proposed a novel conjecture in extremal combinatorics; his work has already led
to follow-up work in analytic number theory where he developed an identity
that vastly generalizes a formula from Walum from a classic 1982 paper with
about 100 citations.” He is a “once-in-a-lifetime student” and “a spectacular
student among spectacular students.” His work is “remarkable for its breadth and
independence.”
Beyond his own research accomplishments, Dillon is committed to communicating mathematics to a broader audience, seeking to lure others into an active
engagement with the field through his clarity of presentation and sense of humor. “He has worked to share mathematics with a broader audience—especially
students from rural communities and underrepresented minorities... [H]e’s been
a volunteer tutor or instructor both in Budapest and while at Lawrence University; when the pandemic hit, he volunteered to be a virtual pen pal for isolated se22

niors from his home community; he developed notes for a one-semester course
on graphons and graph limits. He [has] also explicitly brought his own research
into his outreach. At Lawrence University, he started a student seminar series
and gave several engaging talks; he anticipates creating a week-long class based
partly on his work in symbolic dynamics to help advanced high school students
understand the research process; and most impressively, he has literally written
a two-hundred page textbook for a general audience titled Graphs, Groups, Infinity: Three Stories in Mathematics.”
Dillon finished his undergraduate work at Lawrence University, where he
was named a Goldwater Scholar as well as a Heidelberg Laureate Forum
Young Researcher. In addition to those honors, he received a National Science
Foundation Graduate Research Fellowship. This fall he began graduate work at
MIT, where he is attending as an MIT Presidential Fellow.
Biographical Note
Travis Dillon grew up near Newport, Washington. In high school, he spent
two summers at Canada/USA Mathcamp, which inspired him to pursue
mathematics. At Lawrence University, Dillon studied mathematics and music
theory. In Budapest, he learned a little Hungarian and a lot of mathematics. This
fall he began graduate work at MIT as an MIT Presidential Fellow. In the winter,
he enjoys skiing; at other times, he’s likely to be found curled up with a book,
experimenting in the kitchen, or, of course, thinking about mathematics.
Response from Travis Dillon
It is an incredible honor to be awarded the 2022 Frank and Brennie Morgan
Prize. I have been fortunate to have a large number of mentors, mathematical
and otherwise, who made this possible. Anita Urmann has been a steadfast
supporter of mine since long before I was aware of it. Matthew Young, Attila Sali,
and Pablo Soberón were each exceptional research mentors, and I am a better
mathematician for working with each of them. Samuel Gutekunst has been a
fount of knowledge, a sounding board at all stages of my mathematical journey,
and a true friend. And Liz Sattler has been, in more ways than I can count, an
extraordinary mentor, advisor, and collaborator. I am truly grateful to every one
of them.
And to my parents: Thank you for supporting me unconditionally, even when
you weren’t entirely sure what I was doing or why I was doing it. I wouldn’t be
here without you.

C ITATION
Sophie Kriz
Sophie Kriz is recognized with an Honorable Mention for the 2022 Frank
and Brennie Morgan Prize for Outstanding Research in Mathematics by
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an Undergraduate Student. She has written seven solo research papers
and co-authored a textbook titled Introduction to Algebraic Geometry. The
papers have appeared in journals such as Algebraic and Geometric Topology,
Communications in Algebra, and the Pacific Journal of Mathematics. Kriz’s
contributions show extraordinary breadth and fluency with sophisticated
concepts, with results in several areas of mathematics, including algebraic
topology, category theory, and representation theory, and other areas. One of her
letter-writers notes that she “is essentially at the level of a post-doc in terms of
mathematical ability, and has produced a body of work that would be the envy
of most post-docs.” Kriz is currently a sophomore undergraduate student at the
University of Michigan, Ann Arbor.
Biographical Note
Sophie Kriz began wondering about the mathematics of a Rubik’s cube and
learned the basics of group theory after seeing a robot solve the puzzle at the
MIT Museum at age 5. Soon after, she began reading about other concepts of
abstract algebra. The challenge of finding a suitable text eventually led Kriz to a
project of publishing a widely accessible textbook on that subject. She was always
fascinated by the story of Emmy Noether. After graduating from Community
High School in Ann Arbor, she became a full-time student at Michigan at the
age of 14. Kriz has been taking advanced graduate classes in topology, geometry,
and other subjects. In addition to mathematics, she is an ardent piano player.
Recently, Kriz has been adapting lesser-known Bach organ pieces for the piano
and performing them.
Response from Sophie Kriz
It is a great privilege to receive an Honorable Mention for the 2022 Morgan Prize.
I want to thank the Morgan family, the AMS, MAA, and SIAM for establishing
this award to recognize and promote undergraduate research in mathematics.
I want to thank Stephen DeBacker for his advice and for making it possible for
me to study at the University of Michigan at a young age. I want to thank M.
C. Kang for having the patience to correspond with me, a kid and a complete
outsider to his subject, and for his important advice and guidance on what
became my first published research project. I want to thank Peter May for
introducing me to algebraic topology at large, and for encouraging me to study
the subject systematically. I would especially like to thank Andrew Snowden for
introducing me to representation stability and modular representation theory
and for showing me interesting and highly challenging problems. I am incredibly
grateful to him and Jennifer Wilson for running the TAPIRS and OTTERS
seminars at the University of Michigan, which are so helpful to the community of
young representation theorists there. Finally, I would very much like to thank my
parents, who are both mathematicians, for their support and encouragement.
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Please rest assured that I know that you could not have ever expected what I
would be asking of you and that responding to my questions has, at times, been
anything but easy.

C ITATION
Alex Cohen
Receiving Honorable Mention for the 2022 Frank and Brennie Morgan Prize
for Outstanding Research in Mathematics by an Undergraduate Student is Alex
Cohen. Previously a student at Yale University, Cohen is currently pursuing a
doctorate in mathematics at the Massachusetts Institute of Technology. He has
completed 8 research papers, including publications in Symposium on Theory
of Computing (STOC), Discrete and Computational Geometry, and Journal of
Number Theory.
Cohen has solved a number of long-standing open problems during his time as
an undergraduate. These problems cover several areas, from combinatorics to
analysis and partial differential equations. He was instrumental in solving the
decades-old open question addressing the uniqueness of excited states of the
Klein-Gordon equation with a certain non-linearity.
He has developed the notion of 2k-fold Poisson correlation and its implications
for the equidistribution of a sequence (x n ) on the torus T by refining known
discrepancy bounds.
Together with Moshkovitz, Cohen has made important progress on the study
of different notions of the rank of a tensor, a topic of central importance
in combinatorics and theoretical computer science. Cohen has also done
outstanding work in combinatorial geometry, generalizing the Sylvester-Gallai
theorem about points and lines in the real plane in two directions. He gave a
surprising application of Green’s identity from multivariable calculus to prove
sharp results about Sylvester-Gallai configurations lying on concurrent lines
in the complex plane. Together with de Zeeuw, Cohen has resolved the first
unknown case of a conjecture of Wiseman and Wilson, proving a Sylvester-Gallai
theorem where lines are replaced by cubic curves.
Biographical Note
Alex Cohen was raised in New York City and graduated from Yale in 2021
with a dual BS/MS degree in mathematics. His mathematical interests include
harmonic analysis, partial differential equations, additive combinatorics, and
some related areas. He is currently working toward a PhD in mathematics at
MIT, where he plans to pursue research in these areas. Outside of math, Alex
enjoys going on long walks, watching movies, and exploring new places. He is
also engaged in political activism and organizing work, especially around the
climate crisis.
25

Response from Alex Cohen
I am very honored to receive an Honorable Mention for the 2022 Morgan Prize.
I would like to thank the many people who have graciously mentored me.
To mention just a few: Thank you Adam Sheffer for organizing the Baruch
Combinatorics REU, which provided a wonderful introduction to math research,
and to Frank de Zeeuw and Guy Moshkovitz, who advised my research projects
at the REU and continued collaborating with me afterwards. Thank you to Stefan
Steinerberger, whose infectious enthusiasm for open problems spurred me to
start my own research. I am extremely grateful to Wilhelm Schlag for being
a wonderful advisor, and for showing me the analytical side of math which I
came to love. I would also like to thank my friends and collaborators, who made
learning math all the more fun, as well as my family for their ceaseless support.

26

J OINT P OLICY B OARD FOR M ATHEMATICS

C OMMUNICATIONS AWARD

T

Joint Policy Board for Mathematics (JPBM) Communication Award
was established by the JPBM in 1988 and is given annually to
reward and encourage communicators who, on a sustained basis, bring
mathematical ideas and information to non-mathematical audiences. The
JPBM is a collaborative effort of the American Mathematical Society, American
Statistical Association, Mathematical Association of America, and Society for
Industrial and Applied Mathematics.
HE

C ITATION
Talithia Williams
Talithia Williams, an associate professor of mathematics at Harvey Mudd
College, has won the 2022 Joint Policy Board for Mathematics (JPBM)
Communications Award for bringing mathematics and statistics into the homes
and hands of millions through her work as a TV host, renowned speaker, and
author.
Biographical Note
Talithia Williams is a statistician who is an innovative, award-winning college
professor, a co-host of the PBS NOVA series NOVA Wonders and a speaker
whose popular TED Talk, “Own Your Body’s Data,” extols the value of statistics
in quantifying personal health information. She demystifies the mathematical
process in amusing and insightful ways to excite students, parents, educators
and the larger community about STEM education and its possibilities. In 2015,
she won the Mathematical Association of America’s Henry L. Alder Award
for Distinguished Teaching by a Beginning College or University Mathematics
Faculty Member, which honors faculty members whose teaching is effective,
extraordinary, and extends its influence beyond the classroom.
A current MAA Pólya Lecturer, Williams developed a 24-part college-level lecture
series, “Learning Statistics: Concepts and Applications in R,” for The Great
Courses, an online platform for lifelong learners. She is the author of Power in
Numbers: The Rebel Women of Mathematics, a full-color book highlighting the
influence of women in the mathematical sciences in the last two millennia, and
she has narrated several science documentary films including Hindenburg: The
New Evidence, Our Beautiful Planet, Secrets in our DNA, and the upcoming joint
BBC and NOVA 5-part series Universe.
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Williams is currently an associate professor of mathematics at Harvey Mudd
College. She is a proud graduate of Spelman College (BA in mathematics),
Howard University (MS in mathematics), and Rice University (MA and PhD in
statistics). Her research involves developing statistical models that emphasize
the spatial and temporal structure of data and applying them to problems in the
environment. She has worked at NASA, the National Security Agency, and the Jet
Propulsion Laboratory and has partnered with the World Health Organization on
research regarding cataract surgical rates in African countries. Faith and family
round out a busy life that she shares with her husband and three amazing boys.
Through her research and work in the community at large, she is helping change
the collective cultural mindset, rebranding STEM as anything but dry, technical,
or male-dominated but instead a logical, productive career path that is crucial to
the future of the country.
Response from Talithia Williams
I recall the day my student, Elly, asked me if I’d consider giving a Claremont
Colleges TEDx talk. I very politely declined. Not one to be easily dismayed,
however, she kept asking and after about a week, I finally gave in. She later told
me the topic: Storytelling. Storytelling?? STORYTELLING?!! What does math have
to do with storytelling? I reached out to my colleague, Arthur Benjamin, to get
his sage TED advice. Together, we came up with the idea of telling stories with
data and “Show Me the Data” was birthed. This local TEDx talk would eventually
go on to become a featured TED talk that has been viewed nearly 2 million times
and has opened the door to so many other storytelling opportunities.
I am thrilled to be receiving the JPBM Communications Award for 2022.
Sharing my enthusiasm for data science and mathematics with broad audiences
has become one of the stories I truly enjoy telling. I’d like to thank the
JPBM committee, all of my Harvey Mudd College colleagues, especially Arthur
Benjamin, and my wonderful husband, Donald and sons, Josiah, Noah, and
Micaiah. And my momma, Delores. I can’t forget my momma!
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A MERICAN M ATHEMATICAL S OCIETY
S OCIETY FOR I NDUSTRIAL AND A PPLIED M ATHEMATICS

N ORBERT W IENER P RIZE IN A PPLIED M ATHEMATICS

T

Wiener Prize is awarded for an outstanding contribution to applied
mathematics in the highest and broadest sense. The American Mathematical Society and the Society for Industrial and Applied Mathematics
award this prize jointly; the recipient must be a member of one of these societies. This prize was established in 1967 in honor of Professor Norbert Wiener
and was endowed by a fund from the Department of Mathematics of the Massachusetts Institute of Technology. The endowment was further supplemented
by a generous donor.
HE

C ITATION
Eitan Tadmor
Eitan Tadmor, a Distinguished University Professor at the University of
Maryland, College Park, will receive the 2022 AMS-SIAM Norbert Wiener Prize
in Applied Mathematics for his original contributions to applied and numerical
analysis with applications in fluid dynamics, image processing, and collective
dynamics. The prize also recognizes the significant impact of his fundamental
work in theory and computation of nonlinear partial differential equations.
The signature of Tadmor’s work is the interplay between analytical theories
and computational algorithms for such equations. His many outstanding
contributions include the development of high-resolution central schemes;
entropy conservative/stable schemes; and the spectral viscosity method for
nonlinear conservation laws. He collaborated in groundbreaking work on the
regularization of conservation laws and their relation to kinetic formulation.
He introduced novel ideas of multi-scale hierarchical decompositions of images
with applications to problems in critical regularity spaces.
Currently, Tadmor is leading a research program in collective dynamics, with a
series of novel contributions which include adaptive alignment; topologically
based and multi-species dynamics; and development of a general paradigm for
emergent behavior away from thermal equilibrium.
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Biographical Note
Eitan Tadmor holds a joint appointment in the Department of Mathematics and
the Institute for Physical Sciences and Technology at the University of Maryland,
College Park. He received his PhD in mathematics from Tel Aviv University in
1978 and began his career as a Bateman Research Instructor at Caltech (1980–
1982) before joining the faculties of Tel Aviv University (1983–1995) and UCLA
(1995–2002). In 2002 he was recruited by the University of Maryland to lead the
Center for Scientific Computation and Mathematical Modeling (CSCAMM) and
served as CSCAMM Director (2002–2016). In 2016–2017 he was a Senior Fellow at
the Institute for Theoretical Studies (ITS) at ETH-Zürich.
Tadmor was a founding co-director of the NSF Institute for Pure and Applied
Mathematics (IPAM) at UCLA (1999–2001) and the principal investigator of
both an NSF Focus Research Group (2008–2012) and the NSF Kinetic Research
Network (Ki-Net) at the University of Maryland (2012–2020). he gave an invited
lecture at the ICM (Beijing, 2002); the SIAM invited address at the JMM
(Baltimore, 2014); the 2016 Leçons Jacques–Louis Lions (Paris); a Nachdiplom
Lecture series at ETH (Zürich, 2017); and a plenary address at the ICIAM
(Valencia, 2019). He is the recipient of the 2015 SIAM-ETH Peter Henrici Prize
and will be the AMS Gibbs lecturer in 2022. Tadmor is a fellow of the AMS and
SIAM.
Response from Eitan Tadmor
I am honored and delighted to receive the 2022 Norbert Wiener Prize. I have
been mentored by and collaborated with many mathematicians who played
an indispensable role in my career. I mention Gideon Zwas, David Gottlieb,
and Ami Harten at Tel Aviv University and Björn Engquist and Stanley Osher
at UCLA. I was influenced by Heinz-Otto Kreiss and Peter Lax as role models,
and I am indebted to Alexandre Chorin and Ron DeVore for lifelong professional
friendships. I thank my students and collaborators at Tel Aviv University, UCLA,
and the University of Maryland, who enriched my mathematical world. I feel
blessed to be part of a worldwide network of mathematicians, which is like a
home away from home for me.
My work in mathematics and applications has given me great joy. As a language
spoken in different scientific disciplines, mathematics is constantly engaged
with new developments in a variety of fields of science and technology.
The synergy between mathematics and applications requires the development
of new “dialects” in applied and computational mathematics. I am always
fascinated by the creative tension between imagination and rigor needed to
develop these dialects and their use in solving concrete problems.
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N ATIONAL A SSOCIATION OF M ATHEMATICIANS

C L ARENCE F. S TEPHENS /A BDUL ALIM A. S HABAZZ
T EACHING AWARD

T

Board of Directors of the National Association of Mathematicians
(NAM) has established a prize in honor of Clarence Stephens and
in honor of Abdulalim Shabazz to recognize outstanding mentorship
activities.
This prize will be awarded annually to a mathematics educator who has significantly contributed to the development of mathematical talent in underrepresented undergraduate students and encouraged underrepresented undergraduate students to pursue mathematical careers and/or the study of mathematics at
the graduate level, with preference given to faculty from Historically Black Colleges and Universities (HBCUs). The award is open to all in the mathematical
profession. Nominees must be living at the time of their nomination.
HE

C ITATION
Torina D. Lewis
“The way that [Dr. Lewis] used mathematics as a vessel to make a memorable
impact on students’ lives requires skill and empathetic understanding.” —
Colleagues from Clark Atlanta University
The National Association of Mathematicians is proud to present the 2022
Clarence F. Stephens/Abdulalim A. Shabazz Teaching Award to Dr. Torina D.
Lewis, who was a mathematics professor at Clark Atlanta University (CAU) from
2013 to 2020 and is currently the Associate Executive Director for Meetings
and Professional Services at the American Mathematical Society. Lewis earned
a PhD in mathematics from The University of Mississippi in 2010, and her
mathematical research interests include generalizing circuit sizes in bicircular
matroids and the construction, geometrical modeling, and infusion of periodic
polygon functions. Lewis has also conducted educational research on the
implementation of adaptive learning techniques.
Lewis is recognized for stellar contributions to the teaching and mentoring of
undergraduate students from historically excluded populations at Clark Atlanta
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University—a private, historically Black university—throughout her tenure there
as an assistant professor, associate professor, and chairperson of the Department
of Mathematical Sciences. Lewis was cited by her colleagues as the driving force
behind a complete culture shift in the department, both for students and fellow
faculty. Around campus, Lewis was well-known for engaging students during
her active, “overflowing” office hours and encouraging students of all abilities
to enthusiastically participate in mathematical inquiry. During her tenure at
CAU, Lewis was awarded two of the University’s most distinguished teaching
awards, the Aldridge-McMillan Award for Excellence in Teaching and the Vulcan
Teaching Excellence Award, in recognition for being a dedicated educator and
passionate advocate for students.
In addition to exemplary teaching and mentoring, Lewis served as a principal
investigator, co-principal investigator, or collaborator on several research and
education-focused grant initiatives totaling over $2.5 million during her tenure
at CAU. Her leadership on these projects fostered interdisciplinary faculty
collaborations across the University, designed to increase research opportunities
and to improve student learning outcomes through course redesign and
assessment, as well as implementation of adaptive learning courseware, student
enhancement training, supplemental instruction, and faculty development.
Beyond her classroom activities and grant-funded projects, Lewis also devoted
extensive time to encouraging student growth outside the classroom through
her service as the faculty advisor for the national Pi Mu Epsilon and Phi Kappa
Phi honor societies and the Mathematical Society, the student mathematics
organization at CAU. Lewis’ colleagues attribute to her mentorship a marked
increase in student engagement in co-curricular activities such as academic
year research projects, internships, post-undergraduate opportunities, campus
leadership positions, and presentations at conferences and symposia. Lewis’
success as an educator and mentor are demonstrated by the large numbers
of undergraduate students she advised in their first mathematics research
experience, the awards received by her student advisees and research mentees,
her success in “converting” students to mathematics majors after only a semester
in her calculus courses, and the multitude of former students who have gone on
to excel in graduate STEM programs or STEM-related careers.
Led by a commitment to creating environments where her students engage
in purposeful learning and empowered thinking about mathematics and
themselves, Lewis has used her seat at STEM tables to reorient and design
them for a more equitable mathematics profession. The National Association of
Mathematicians recognizes Dr. Torina D. Lewis for excellence in teaching and
mentoring and for the tremendous impact she has had on the lives of countless
math majors and non-majors alike.
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Biographical Note
Torina D. Lewis is a native of New Orleans, Louisiana, who found refuge
in the heart of the seventh ward, where it was uncommon to fall in love
with mathematics. She earned a Doctor of Philosophy in Mathematics from
the University of Mississippi, a Master of Science in Mathematics from
Southern University and Agricultural and Mechanical College, and completed
undergraduate studies at Southern University at New Orleans.
Torina Lewis served as an energetic communicator of mathematics at Clark
Atlanta University (CAU) from 2013 to 2020 because she believes in the mission
and vital role bestowed on Historically Black Colleges and Universities (HBCUs)
concerning the education of African American students who aspire to achieve
above the minimalistic stigma placed on the group because of the amount of
melanin produced by their skin. She dedicated her classroom and chose research
endeavors that included opportunities to expand her students’ intellectual
capacity and confidence in preparation for advanced studies as well as career
opportunities in the mathematical sciences that could change the trajectory of
their lives.
Torina Lewis currently serves as the Associate Executive Director for Meetings
and Professional Services at the American Mathematical Society (AMS). She
provides a succinct vision for supporting the profession’s sustainability through
scholarly opportunities designed to engage, connect, and advance the careers of
members belonging to the mathematics community. Her local work at CAU and
the priorities of AMS converge to birth widespread opportunities encouraging
a more equitable profession with the potential of having a national impact on
marginalized groups, mainstream mathematicians, and students alike. She lives
by the words: if I can help one, my living will not be in vain.
Response from Torina D. Lewis
While I am honored and quite surprised to receive this award from an
organization that I admire, respect, and above all trust, it is no coincidence that
the committee chose me for such an honor. My entire life has been a testimony.
Scared, intimidated, and often tired, I was called to serve as a voice to elevate,
empower, and speak up for the community at Clark Atlanta University. Fielding
wisdom from above, I gave students the audacity to believe, the guidance to
achieve, and strengthened their minds to lead.
Without family, friends, teachers, professors, mentors, collaborators, antagonists,
and most importantly, my students, the accomplishments in this citation are impossible. These giants afford me direction when I am lost, the will to keep going
when I want to quit, words of affirmation when I need uplifting, and signs of
gratitude when I need encouragement. Thanks for the multitude of experiences
preparing me for my assignment.
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Finally, I dedicate this award to the black girls and boys worldwide who dare to
dream of becoming a mathematician amid adversity, the student with the odds
stacked against her, and the mathematician who can’t seem to fit in with the
status quo. Understand that life is a journey, and it is in the friction where one
receives preparation for their divine purpose.
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HIS is the inaugural year for the AMS-EMS Mikhail Gordin Prize, which was

established to honor the memory of Mikhail Gordin and the tradition of
the mathematics of Eastern Europe. It is awarded to a mathematician
working in probability or dynamical systems, with preference given to early
career mathematicians from or professionally connected to an Eastern European
country. The recipient is chosen by a committee appointed by the European
Mathematical Society with AMS representation on the committee.

C ITATION
Semyon Dyatlov
The 2022 AMS-EMS Mikhail Gordin Prize is awarded to Semyon Dyatlov for his
work on quantum chaos, scattering theory and, in particular, differentiable dynamical systems. This prize is awarded jointly with the European Mathematical
Society (EMS).
Mathematical quantum chaos describes the effects of classical dynamics on
spectral properties of quantized systems. Semyon Dyatlov has been the leader
in high power collaborations with Jean Bourgain (2018, Annals of Mathematics
187), Long Jin (2018, Acta Mathematica 220), Stéphane Nonnenmacher (Journal
of the AMS, to appear), and Joshua Zahl (2016, Geometric and Functional Analysis
26), which established the strongest results on mathematical quantum chaos
in the last decade: proof that there are no holes in support of high frequency
eigenfunctions for negatively curved surfaces and the existence of spectral
gaps without the Patterson–Sullivan condition for hyperbolic quotients by thin
groups.
Dyatlov has also contributed to mathematical theory of scattering resonances by
providing the most precise results on quasinormal modes of black holes and by
writing, with Maciej Zworski, an already influential book, Mathematical Theory
of Scattering Resonances.
In the last few years, he has been the leading force in applying microlocal
methods to the study of classical hyperbolic dynamics. That development started
with the work of Frédéric Faure, Nicolas Roy, and Johannes Sjöstrand 2008–
2011, (Open Math Journal 1, Communications in Mathematical Physics 308)
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who explained how some aspects of Anosov dynamics can be analyzed using
microlocal methods originating in scattering theory. Dyatlov went beyond this
by adding radial estimates of Richard Melrose 1993 and Andra’s Vasy 2013 to
this microlocal toolbox and that proved useful in the study of dynamical (Ruelle)
zeta functions and Axiom A flows. Ruelle zeta functions have been an integral
topic of research for hyperbolic flows on compact manifolds in the 1960s, their
meromorphic extension being one of the major problems. In particular, in his
famous 1967 paper, page 802, Smale asks for the meromorphic extension of a
suspension over an Axiom A diffeomorphism.
In 2016, Semyon Dyatlov and Maciej Zworski (Ann Sci Ec Norm Supé 49) gave
a microlocal proof of the 2013 result of Paolo Giulietti, Carlangelo Liverani,
and Mark Pollicott (Annals of Mathematics 178) who showed meromorphy
of Ruelle zeta functions for Anosov flows. That lead to his joint work with
Colin Guillarmou 2016–2018 (Ann. Henri Poincaré 17, Bulletin of the AMS
55) which answered Smale’s question for general Axiom A flows (to quote
Smale: “I must admit that a positive answer would be a little shocking.”)
Those works then led to progress on Fried’s conjecture relating behaviour
of dynamical zeta functions to topological and analytic invariants (Dyatlov–
Zworski 2017, Inventiones Mathematicae 210, Dang–Guillarmou–Rivière–Shen
2020, Inventiones Mathematicae 220, Cekič–Dyatlov–Küster–Paternain 2021,
arXiv 2009.08558) and inverse problems (Guillarmou 2017, J. of the AMS 30,
Guillarmou–Lefeuvre 2019, Annals of Mathematics 190).
Semyon Dyatlov’s approach to tackle the problems of zeta functions embodies
Misha Gordin’s view on mathematics, as quoted by A.M. Vershik in 2016 (Journal
of Mathematical Sciences): “(Gordin) was a mathematician with wide interests
and broad range of vision he applied to his problems notions and approaches
from other mathematical fields.”
Biographical Note
Semyon Dyatlov was born in Novosibirsk, Russia, in 1987 and received his BS
from Novosibirsk State University in 2008 and his PhD from UC Berkeley in
2013, under the guidance of Maciej Zworski. He held a Clay Research Fellowship
from 2013 to 2018 and joined the faculty of MIT in 2015. Dyatlov worked at UC
Berkeley while on leave from MIT from 2017 to 2019. He is currently an associate
professor at MIT.
Dyatlov received a Sloan Research Fellowship in 2017, the IAMP Early Career
Award in 2018, and an NSF CAREER grant in 2018. He will be an invited speaker
at the ICM in 2022.
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Response from Semyon Dyatlov
I am honored and delighted to receive the AMS-EMS Mikhail Gordin Prize.
I would like to thank several people who have introduced me to microlocal
analysis and hyperbolic dynamics, on the interface of which much of my
research has happened: my advisor and longtime collaborator, Maciej Zworski,
for mathematical guidance and inspiration; Colin Guillarmou, for our many
fruitful collaborations; Richard Melrose, Stéphane Nonnenmacher, and András
Vasy for the many insightful discussions that we had over the years; and Kiril
Datchev for his mentorship during my days in graduate school.
My recent results in quantum chaos and fractal uncertainty principle would
not have been possible without Jean Bourgain. He was a force of nature in
mathematics and he tragically left us so early; I was very lucky to co-author two
papers with him. I would also like to thank my co-author Long Jin for sharing
much of my journey in quantum chaos and Joshua Zahl and Larry Guth for
introducing me to the field of additive combinatorics. I am grateful to have had
many other excellent collaborators, all of whom I wish to thank here.
Last but not least, I would like to thank my parents and my brother for
introducing me to mathematics and to microlocal analysis, and my wife Xuwen
and my son for their unconditional support.
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Chevalley Prize was established in 2014 by George Lusztig to honor
Claude Chevalley (1909–1984). It is awarded for notable work in Lie
Theory published during the preceding six years; a recipient should
be at most twenty-five years past the PhD. The prize is awarded in evennumbered years, without restriction on society membership, citizenship, or
venue of publication.

C ITATION
Xuhua He
The 2022 Chevalley Prize is awarded to Xuhua He for substantial contributions
to the representation theory of p-adic groups and the structure theory of affine
Deligne-Lusztig varieties.
This award is based on three papers of He: “Kottwitz-Rapoport conjecture
on unions of affine Deligne-Lusztig varieties,” published in the Annales
Scientifiques de l’ École Normale Supérieure, “Cocenters of p-adic groups, I:
Newton decomposition,” published in Forum Math. Pi and “Cocenters of p-adic
groups, III: Elliptic cocenter and rigid cocenter” (joint with Dan Ciubotaru), and
published in Peking Math Journal. In these papers, Xuhua He has given several
striking applications of a breakthrough result (established with Sian Nie in 2014)
on the cocentre of an affine Hecke algebra to classical problems in representation
theory and arithmetic geometry.
Fundamental to representation theory is the notion of a character, given by
the trace of a group element acting in a representation. We may also view the
character as a function on the group algebra, in which case it factors over the
cocentre of the group algebra. (Recall that the cocentre of an algebra is the
quotient of A by the subspace of commutators ab − ba for all elements a, b in
A. A trace vanishes on commutators, and hence factors over the cocentre.) In the
case of the group algebra, conjugate elements of the group become equal in the
cocentre, and we recover the character table.
Iwahori-Hecke algebras are extremely important algebras in Lie theory. They first
arose in the work of Iwahori, when studying the algebra of endomorphisms of
certain induced modules (principal series modules) for finite reductive groups.
They are very similar to group algebras of Weyl groups, but one of the relations
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(the fact that a simple reection squares to 1) is deformed in an interesting way.
Motivated by the representation theory of finite reductive groups, it is natural
to ask whether one can develop a character theory for Hecke algebras. This
was pursued by several authors in the 1990s, most notably Geck and Pfeiffer.
A crucial observation is that the cocentre has a basis given by the images of
minimal length representatives in their conjugacy class (with respect to the
natural length function coming from the Coxeter group structure). The proof of
this fundamental fact was case by case, and used computer for exceptional types.
In a breakthrough result from 2014, He (together with Sian Nie, and outside of the
time relevant to this prize) established a conceptual proof of Geck and Pfeiffer’s
result in the finite case, and extended it to affine Weyl groups. Thus, for the first
time we have a good notion of the “character table” of an affine Hecke algebra.
Just as Iwahori-Hecke algebras for Weyl groups are fundamental to the representation theory of finite groups of Lie type, affine Hecke algebras are fundamental
to the representation theory of p-adic groups, and capture its tamely-ramified
representations, meaning irreducible and with a vector that is fixed under the
Iwahori subgroup.
In “Cocenters of p-adic groups, I: Newton decomposition,” He makes a systematic study of the “big Hecke algebra” of a reductive group (which sees all smooth,
admissible representations), and establishes a remarkable description of its
cocentre, indexed by “Newton points”. As an application he is able to give a very
short new proof of Howe’s conjecture on invariant distributions, which was first
established by Clozel (1989), and by Barbasch and Moy (2000). In “Cocenters
of p-adic groups, III: Elliptic cocenter and rigid cocenter,” (with Ciubotaru) the
authors establish the trace Paley-Wiener theorem for mod-l representations of
p-adic groups, extending the work of Bernstein-Deligne-Kazhdan (1986) which
applied for complex representations.
In a separate line of work, Xuhua He has also applied his knowledge of the
cocentre to deduce important results concerning the structure of affine DeligneLusztig varieties. Affine Deligne-Lusztig varieties were introduced by Rapoport
and are fundamental to the representation theory of p-adic groups, and the
theory of Shimura varieties. For example, in “Kottwitz-Rapoport conjecture on
unions of affine Deligne-Lusztig varieties,” He solved a conjecture of Kottwitz
and Rapoport on the nonemptiness of these varieties. In joint work with
Zhou (“On the connected components of affine Deligne-Lusztig varieties”
which appeared in Duke Mathematical Journal), He describes the connected
components of affine Deligne-Lusztig varieties. Combined with results of Zhou,
this settles a 1987 conjecture of Langlands and Rapoport on the rational points
of Shimura varieties for residually split groups.
In summary, He’s recent work has had a major impact on the applications of Lie
theory to number theory and beyond.
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Biographical Note
Xuhua He is the Choh-Ming Professor of Mathematics at the Chinese University
of Hong Kong. His research interests include arithmetic geometry, algebraic
groups, and representation theory. He received his Bachelor’s degree in
mathematics from Peking University in 2001 and a Ph.D. degree from MIT
in 2005 under the supervision of George Lusztig. He worked as a member at
the Institute for Advanced Study during 2005–2006 and as Simons Instructor
at Stony Brook University during 2006–2008. He worked at the Hong Kong
University of Science and Technology during 2008–2014 as an assistant professor
and associate professor, and then moved to the University of Maryland during
2014–2019 as a full professor of Mathematics before joining CUHK in 2019. He
received the Morningside Gold Medal of Mathematics in 2013, the Xplorer Prize
in 2020, and was an invited sectional speaker of the International Congress of
Mathematicians in 2018.
Response from Xuhua He
It is a great honor to be awarded the 2022 Chevalley Prize in Lie Theory. First of
all, I would like to thank my family, my advisors, my colleagues and all of my
friends for their long-time support and encouragement. I would also like to take
this opportunity to show my appreciation to all the people who have helped me
in my career and an opportunity to say a bit about my career in Lie Theory.
I started my mathematical career as a graduate student under the supervision
of George Lusztig. It was very fortunate for me to have George as an advisor,
who shaped my way of thinking about the Lie Theory. What attracts me most in
Lie Theory is the intriguing connections between the reductive groups and their
Weyl groups.
A fundamental work in Lie Theory is the Bruhat-Chevalley decomposition: a
connected reductive algebraic group is a union of the Bruhat cells, indexed by
the Weyl group. Many questions in Lie Theory are related to understanding how
the Bruhat-Chevalley decomposition is compatible with the conjugation action.
For example, the Deligne-Lusztig varieties describe the interaction of the Bruhat
cells with the Frobenius-twisted conjugation action in a reductive group; and the
intersection of a Bruhat cell with a conjugacy class gives an essential ingredient
in Lusztig’s theory of character sheaves.
A major part of my research in the last ten years has been to understand the
interaction of the Bruhat-Chevalley decomposition with the conjugation action
for loop groups and p-adic groups. I am very glad to make progress on this
problem, and in turn, make new development and discoveries in the study of
cocenters of Hecke algebras of p-adic groups and in the study of affine DeligneLusztig varieties.
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Lie Theory is a fascinating field, and I am incredibly proud and honored to
contribute to it. I am very grateful to my colleagues and collaborators; four of
them, in particular, I would like to mention by name: Dan Ciubotaru for the
long-term collaboration on the representations of p-adic groups; Sian Nie for his
insight on the combinatorics of Weyl groups; Michael Rapoport for teaching me
the Shimura varieties; and Geordie Williamson for explaining to me his beautiful
work with Elias on the Soergel bimodules. Of course, the list can go on and on
for a long time. It is great to work with so many brilliant mathematicians. And
I would like to thank them all for what they have taught me and for so many
hours working together—struggling, failing, and a little better understanding of
Lie Theory.
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Ciprian Foias Prize in Operator Theory is awarded for notable work in
operator theory published in a recognized, peer-reviewed venue during
the preceding six years. The prize, awarded every three years, was
established in 2020 in memory of Ciprian Foias (1933–2020) by colleagues and
friends. He was an influential scholar in operator theory and fluid mechanics, a
generous mentor, and an enthusiastic advocate of the mathematical community.
HE

C ITATION
Adam Marcus, Daniel Spielman, and Nikhil Srivastava
The inaugural Ciprian Foias Prize in Operator Theory is awarded to Adam
Marcus, Daniel Spielman, and Nikhil Srivastava for their highly original work
that introduced and developed methods for understanding the characteristic
polynomial of matrices, namely the iterative sparsification method (also in
collaboration with Batson) and the method of interlacing polynomials.
Together, these ideas provided a powerful toolkit that has many applications, notably in their important breakthrough paper, “Interlacing families II: mixed characteristic polynomials and the Kadison-Singer problem,” (Annals of Mathematics
2015), which solves the famous “paving problem” in operator theory, formulated
by R. V. Kadison and I. M. Singer in 1959.
Biographical Note
Adam Marcus holds the Chair of Combinatorial Analysis at the École Polytechnique Fédérale de Lausanne (EPFL) in Switzerland. He attended Washington University in St. Louis as an undergraduate before pursuing his PhD in the Algorithms, Combinatorics and Optimization program at Georgia Tech. He spent time
as a Gibbs Assistant Professor at Yale and an assistant professor at Princeton University before coming to EPFL in 2019. He also spent three years as the Chief
Science Officer of a small startup called Crisply, from which he has many fond
memories. Marcus is a proud alumnus of the Hampshire College Summer Session in Mathematics and the Budapest Semesters Program, and his interests lie
in all areas of discrete mathematics.
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Biographical Note
Daniel Spielman double-majored in Mathematics and Computer Science at
Yale and received his PhD in mathematics from MIT. He spent a year as
an NSF Mathematical Sciences Postdoctoral Fellow in the computer science
department at UC Berkeley, and then returned to the mathematics department
at MIT. He moved to Yale in 2005, where he is now the Sterling Professor of
Computer Science, a professor of statistics and data science, and a professor
of mathematics. He is an ACM Fellow and a member of the National Academy
of Sciences, the American Academy of Arts and Sciences, and the Connecticut
Academy of Science and Engineering. Spielman has received the ACM Doctoral
Dissertation Award, the IEEE Information Theory Paper Award, the Gödel Prize,
the Fulkerson Prize, the Nevanlinna Prize, the Pólya Prize, the Held Prize, a
Simons Investigator Award, and a MacArthur Fellowship.
Biographical Note
Nikhil Srivastava is an associate professor of mathematics at UC Berkeley. He
double-majored in Mathematics and Computer Science and minored in English
at Union College, advised by Alan Taylor and Peter Heinegg. He received his PhD
in computer science at Yale in 2010, advised by Dan Spielman. After postdocs at
the Institute for Advanced Study, the Mathematical Sciences Research Institute,
and Princeton University, Srivastava moved to Microsoft Research India in 2012,
where he stayed until 2014 before coming to Berkeley. He didn’t like linear algebra
as an undergraduate but now works almost entirely on problems related to
eigenvalues and eigenvectors in various contexts.
Response from Adam Marcus, Daniel Spielman, and Nikhil Srivastava
We are honored and delighted to be awarded the inaugural Ciprian Foias Prize
in Operator Theory, and we wish to accept it on behalf of the many people
whose work contributed to the resolution of the Kadison–Singer problem. Our
involvement was the final chapter of an amazing story we hope will inspire
similar solutions of difficult problems in the future. Had it not been for a series
of works over a span of decades, we would likely have never known about
the Kadison–Singer problem. Gil Kalai’s insight first introduced Dan and Nikhil
to the problem. The eventual addition of Adam to the effort was, in many
ways, due to a paper of Nik Weaver that argued (presciently, it turns out) that
the aforementioned series of papers had revealed a combinatorial problem
masquerading as an analytic one. Our progress came less from stereotypical
flashes of brilliance, and more from systematic computer experimentation.
The importance of computers in our work cannot be understated—while the
eventual proofs were constructed “the old-fashioned way,” the discovery of
“what we should try to prove” would likely never have occurred without the help
of modern technology. Finally, we were fortunate to have the groundbreaking
43

work of Julius Borcea and Petter Brändén at our disposal, and a revolutionary
idea from Leonid Gurvits as inspiration.
I [Adam] was in my final year of graduate school when I first heard about the
Kadison–Singer problem from Dan. I knew (and accepted) the risks of dedicating
all of my time and effort to a single problem when I joined Dan and Nikhil,
so when I finished four years at Yale without any notable results, I decided to
forego seeking a tenure-track position and look for jobs in other industries. I was
fortunate to find a startup in the New Haven area, making it possible for me to
continue working with Dan (in person) and Nikhil (remotely) on the problem in
my spare time. It was during this time that we found our eventual solution, and
I am grateful for our CEO Ross Kudwitt’s flexibility, allowing me to work on the
problem and travel to give talks. I hope that it does not go unnoticed that I was
willing to bet my entire academic career on this venture, and that there are likely
many others who have done the same. I am simply one of the fortunate few that
can claim to have won the bet (eventually). In that respect, I would like to think
that some small part of this prize is not about a single outcome, but a recognition
of the efforts of everyone that has dedicated a significant part of themselves to
an improbable pursuit. I share this honor with all of you and will be donating our
portion of this award to the new “Steve Sigur Fund for Young Scholars Programs”
at the American Mathematical Society in support of the next generation of our
ranks.
I [Dan] feel privileged to have been able to work with Adam and Nikhil during
this time. Adam’s bet provided a strong motivation for us to keep working even
when success seemed distant. I would not have been able to maintain this effort
without the support of my wife, Donna Marland, who asks, “What problem are
you going to work on this vacation?”.
I [Nikhil] was a third-year graduate student advised by Dan when we started
thinking about this problem as an outgrowth of an earlier project on graph
sparsification with Josh Batson. I remember being stunned the first time we
computed an expected characteristic polynomial in MATLAB and saw that it
had real roots. We had very slow progress on Kadison–Singer during my years
as a postdoc, and I am grateful to Dan and Adam for keeping us afloat by
regularly sending emails with half-baked and sometimes crazy ideas in this
difficult period. Finally, I thank my colleagues at Microsoft Research India for
providing a most nourishing and enjoyable working environment during the last
year of this project.
We [all] are grateful to the prize committee and the AMS for choosing us for this
recognition. It is humbling to be told that our work has had an impact worthy of
such an award.
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prize was established in memory of David P. Robbins by members of
his family. Robbins, who died in 2003, received his Ph.D. in 1970 from
MIT. He was a long-time member of the Institute for Defense Analysis
Center for Communication Research and a prolific mathematician whose work
(much of it classified) was in discrete mathematics. The Prize is for a paper that
reports on novel research in algebra, combinatorics, or discrete mathematics,
has a significant experimental component, and is on a topic which is broadly
accessible. The paper shall provide a simple statement of the problem and clear
exposition of the work.
HIS

C ITATION
Alin Bostan, Irina Kurkova, and Kilian Raschel
The David P. Robbins Prize is awarded to Alin Bostan, Irina Kurkova, and Kilian
Raschel for their paper, “A human proof of Gessel’s lattice path conjecture,”
published in Transactions of the American Mathematical Society in 2017.
This paper proves highly nontrivial enumeration results on a family of lattice
paths known as Gessel walks. Like many of Robbins’ works, these simpleto-describe walks have a surprisingly beautiful enumeration, but one which
withstands standard combinatorial techniques. The proof makes an inspired use
of experimentation to connect the problem with a remarkable identity involving
elliptic functions. Unlike previous arguments, this novel proof method avoids
any reference to large-scale computation.
A Gessel walk is a path contained in the nonnegative quadrant of the lattice Z2
that consists of steps in the set {←, →, ր, ւ}. Around 2000, Ira Gessel observed
that the number of such walks of length 2n that return to the origin appeared to
be given by the formula
a(n) := 16n

(5/6)n (1/2)n
,
(2)n (5/3)n

where (x)n := (x + 1) · · · (x + n − 1) is the rising factorial. For n = 0, 1, 2, 3 there
are a(n) = 1, 2, 11, 85 returning Gessel walks of length n; additional terms can
be found in sequence A135404 (https://oeis.org/A135404) in the On-line
Encyclopedia of Integer Sequences.
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One can consider walks with steps restricted to other subsets of {←, →, ↑, ↓, ր, ց
, ւ տ}. The subset {←, →, ր, ւ} that appears in Gessel’s conjecture is notable in
that it is the only one that cannot be treated in a uniform way using methods
developed by Bousquet-Mélou and Mishna.
Gessel’s conjectured formula was confirmed by Kauers, Koutschan, and
Zeilberger in 2008 using a lengthy computer-aided proof that relies on the
verification of a linear recurrence of order 32 that spans some 250 pages in
printed form. At the conclusion of the paper describing this verification, the
authors write “. . . we believe it is very possible that a short human proof does
not exist.”
Bostan, Kurkova, and Raschel have answered this challenge by finding such a
proof. They achieve this in a distinctly non-elementary way, using methods from
complex analysis to establish a series of identities that allow them to relate a
hypergeometric function generalizing Gessel’s formula to a weighted sum of
transcendental functions that arise in the theory of elliptic functions.
Let q(i , j ; n) count Gessel walks of length n that end at (i , j ). The integers q(i , j ; n)
are the coefficients of the complete generating function
Q(x, y; z) :=

X

q(i , j ; n)x i y i z n .

i , j ,n≥0

As observed by Gessel, his conjecture is equivalent to
¶ ¶
¸ · ¸
µ µ·
1 1
2
1
2
, 16z − 1 ,
Q(0, 0; z) = 2 2 F 1 − , − ,
2z
2 6
3
where
2 F 1 ([a, b], [c], z) :=

∞ (a) (b) z n
X
n
n
(c)n n!
n=0

is the Gaussian hypergeometric function.
Bostan, Kurkova, and Raschel are able to prove Gessel’s conjecture by
establishing a remarkable formula relating the algebraic hypergeometric
function 2 F 1 ([−1/2, −1/6], [2/3], 16z 2 ) to a sum of values of an associated
Weierstrass zeta function. The heart of their proof lies in establishing this formula
via four identities whose verification, while not trivial, rests primarily on what
are now classical results from complex analysis. The real difficulty lies in finding
their formula and the identities they need to prove it, which required some
experimentation and inspired guesswork that is very much in the spirit of David
P. Robbins’ work.

46

Biographical Note
Alin Bostan is a computer scientist and mathematician at the National Institute
for Research in Computer Science and Automation (Inria) in France. His
main research field is symbolic computation, notably the design of efficient
algebraic algorithms. He blends an experimental mathematics approach with
fast computer algebra algorithms in order to solve problems from enumerative
combinatorics, statistical physics, and number theory. Bostan received his
PhD from École Polytechnique in 2003. His doctoral thesis was awarded two
prizes, one from École Polytechnique and one from the French Association for
Theoretical Computer Science. He joined Inria in 2004, defended his habilitation
thesis in 2017, and is now a senior researcher.
Response from Alin Bostan
I am very honored to be awarded the David P. Robbins Prize together with my coauthors and friends. I view our joint paper as the happy ending of a very beautiful
story, both professionally and personally. In the first years of my scientific career,
I mostly focused on the design of computer algebra algorithms and started
looking for potential applications. Shortly after having joined the Algo group
at Inria, led by Philippe Flajolet, whose influence I would like to acknowledge
here, I heard about Ira Gessel’s fascinating conjectures. Together with Manuel
Kauers, I shared the excitement of the computer-aided discovery and proof of
the algebraic nature of the generating function for Gessel walks.
A few years later, I was lucky enough to be part of the mathematical
adventure leading to the first computer-free proof of Gessel’s conjectures. The
techniques we used blend complex analysis, special functions, and experimental
mathematics, reflecting our various mathematical tastes and areas of expertise.
This proof is “human” in two respects: It is the first that did not require large-scale
computations; and more importantly, this has been a very enriching human
experience.
Biographical Note
Irina Kurkova grew up in the Soviet Union and earned her PhD at Moscow
State University in 1998. Although specializing in probability, she mastered a
broad spectrum of mathematics: Her thesis developed an analytic approach
using extensively complex analysis as well as algebra and geometry to solve
discrete probability problems. Kurkova moved to France in 2000 and now works
at Sorbonne University (formerly Pierre and Marie Curie University). In the
2000s, she studied spin glass models in statistical physics. Later on, she returned
to analytical methods in probability and expanded her research to combinatorial
problems. She divides her time between research, teaching, and the supervision
of students of the Master 2 Probability Program.
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Response from Irina Kurkova
I am deeply honoured and delighted to have been selected for the 2022 Robbins
Prize. At Moscow University, my first steps in mathematics were guided by Vadim
Malyshev, to whom I am deeply grateful for transmitting to me a broad scientific
culture and a burning passion for research. Twenty-five years ago, he introduced
me to the analytic approach of lattice paths and prompted me to develop it,
which sowed the seeds of the awarded result.
I would also like to thank the French mathematical community, which welcomed
me with great hospitality in 2000 and offered me excellent working conditions
as well as complete freedom to choose my research subjects. I turned to
combinatorics due to the encouragements of my colleague Philippe Bougerol.
The result of the awarded article was achieved by joining methods coming from
very different domains of mathematics. Moreover, it’s a truly common work,
where all the authors brought their own mathematical skills and their personal
contributions. I am very much indebted to my co-authors for their collaboration.
Last but not least, I would like to thank Ira Gessel for his challenging conjecture
that was so simply formulated and yet so intriguing and so deep. It inspired many
beautiful contributions in combinatorics.
Biographical Note
Kilian Raschel received his doctoral degree in 2010 from Sorbonne University.
Between 2011 and 2021, he worked as a French National Centre for Scientific
Research (CNRS) researcher at the University of Tours in France. He is now
senior researcher at CNRS at the University of Angers in France. His research is
devoted to enumerative combinatorics and probability theory, as well as their
connections with other mathematical fields. In 2017 he received a European
Research Council starting grant to work on a variety of exactly solvable models.
In 2020 he received the Marc Yor Prize in probability theory from the French
Academy of Sciences.
Response from Kilian Raschel
I am deeply honored to receive the David P. Robbins Prize. This prize rewards
a collaborative and collective work. Indeed, over the past twenty years, many
colleagues in the enumerative combinatorics community have been (and still
are!) interested in the model of walks in the quarter plane. Some conjectures
(in particular Gessel’s lattice walk conjecture) and some contributions (such as
the 2010 seminal paper by Bousquet-Mélou and Mishna) will remain a source
of inspiration for future research. This is a collective work coauthored with two
colleagues who are not only collaborators but also friends.
Irina Kurkova was my PhD advisor, and I am delighted to have the opportunity
to continue working with her. Alin Bostan is a very close collaborator, an
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open-minded mathematician with interests in experimental mathematics and
computer algebra. The combination of our different backgrounds and interests
was the key to finding the proof of Gessel’s conjecture. As a last personal note, I
very clearly remember having a phone call with Alin and Irina a few hours before
my second son was born—we had just realized a key step in the proof. So this
mathematical adventure is above all collective and human!
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A MERICAN M ATHEMATICAL S OCIETY

AWARD FOR D ISTINGUISHED P UBLIC S ERVICE

T

Award for Distinguished Public Service was established by the AMS
Council in response to a recommendation from their Committee on
Science Policy. The award is presented every two years to a research
mathematician who has made recent or sustained contributions through public
service.
HE

C ITATION
Rodrigo Bañuelos
The 2022 AMS Award for Distinguished Public Service is presented to Rodrigo
Bañuelos, Professor of Mathematics at Purdue University, in recognition of his
exceptional service to the profession, his extensive educational and professional
mentoring, and his prolific activities that have advanced diversity, equity, and
inclusion at all levels of the mathematical sciences community.
His service to the profession goes well beyond that expected of a research
mathematician. In addition to his tenure as Head of the Purdue University
Department of Mathematics, he has served on many boards and committees
of national importance, including at the Institute for Pure and Applied
Mathematics (IPAM), the Mathematical Sciences Research Institute (MSRI), the
National Science Foundation (NSF), and the Simons Foundation. He also has
been an influential member of many AMS committees. In all of these capacities,
he has been a tireless, unwavering, and fervent advocate for mathematicians
from historically underrepresented groups. As an influential faculty member at
Purdue, he has helped recruit a large number of underrepresented faculty to that
prestigious institution.
Dr. Bañuelos’s career combines exceptional service with an internationally
recognized research program at the interface of probability, harmonic analysis,
and spectral theory. Embodying the consummate professor, he has more than
100 research publications, has advised 12 PhD students and several postdocs
who have gone on to successful careers of their own, remains a popular teacher
and mentor to students at all levels of mathematics, and has served as a mentor
to many young faculty at Purdue and at other institutions in the country.
For these activities and accomplishments, he has been recognized with
numerous honors such as the 2004 Blackwell-Tapia Prize and election as a
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Fellow of the American Mathematical Society, the Institute of Mathematical
Statistics, and the Association of Women in Mathematics. He has delivered many
distinguished lectures at national and international meetings such as the 2013
Waldemar-Trizinsky Memorial Lectures, the 2019 MAA-SIAM-AMS HrabowskiGates-Tapia-McBay Lecture, and the 2021 MAA Earle Raymond Hedrick Lectures.
It should be noted that Dr. Bañuelos built this extraordinary career after
beginning his formal education when his family moved from Zacatecas, Mexico
to southern California at the age of 15. His academic trajectory began while
working at a car wash in Pasadena, CA, when he had a chance encounter
with a faculty member from Pasadena City College (PCC). This faculty member
recognized Dr. Bañuelos’s potential and encouraged him to take his courses
in Chicano Studies at PCC. From there he transferred to UC Santa Cruz, and
eventually, obtained his PhD in Mathematics from the University of California,
Los Angeles.
Biographical Note
Rodrigo Bañuelos was born in a small rural community in the state of Zacatecas,
Mexico, to a Mexican American father and a Mexican mother. When he was
15, his family moved to Pasadena, California. After a year and two summers
at Pasadena City College, he transferred to UC Santa Cruz, where he received
his bachelor’s degree in 1978. He received a master’s degree in mathematics
education with a California high school teaching credential from UC Davis in
1980. After earning a PhD from UCLA in 1984, he was a Bantrell Research Fellow
at Caltech and an NSF Postdoctoral Fellow at the University of Illinois, UrbanaChampaign. In 1987 he moved to Purdue, receiving the NSF’s Presidential Young
Investigator Award two years later. His research interests are in probability and
its applications to harmonic analysis, partial differential equations and spectral
theory.
Bañuelos has served on the editorial boards of many journals and was
the second recipient of the Blackwell–Tapia Prize. He is a Fellow of the
American Mathematical Society, the Institute of Mathematical Statistics, and the
Association for Women in Mathematics. In 2018, he received Purdue’s Martin
Luther King Jr. Dreamer Award.
Response from Rodrigo Bañuelos
I am deeply honored to be the 2022 recipient of the Award for Distinguished
Public Service. Reflecting on the meaning of service and mentoring, I cannot
help but think back to my years (mid 1970s) as a student at Pasadena City College
(PCC) and UC Santa Cruz (UCSC), and to my first mentors, without whom it is
unlikely I would have a college degree, much less a career in mathematics.
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I learned Chicano history from Dr. Juan Francisco Lara while he was a
graduate student at UCLA with a part-time teaching job at PCC. Lara’s
courses at PCC helped me understand the historical roots behind the
terms Chicano/Chicana/Chicanx and the pride in them. His support and
encouragement led me to believe that I could get a college degree, my poor
preparation at that time notwithstanding.
Shortly after I transferred (with Lara’s help) from PCC to UCSC in 1974, I
met Professors Eugene Cota-Robles and Frank Talamantes. In addition to
their stellar careers as biologists, they both played important roles in the
higher administration at UCSC and the wider University of California System.
Throughout their careers they worked tirelessly to create opportunities and open
doors for young people.
The mentorship of Lara, Talamantes, Cota-Robles, and Professor Richard Tapia
of Rice University had a tremendous influence on the way I think of my
responsibilities as an academic beyond teaching in the classroom and research
in my field. In my own way, I have tried to follow their example and to devote
time and energy to encouraging young people to develop their talents and
interests, regardless of where they are in the infinite spectrum of mathematical
engagement.
Mathematically, I did not pull myself up by my bootstraps. In fact, metaphorically
speaking, I had no boots, let alone bootstraps to pull. From my student days at
Santa Cruz—where Professor Edward Landesman was the first person to tell me
“you’re good at math”—to my position as faculty member at Purdue, I have had
the great fortune to receive the support and encouragement of many wonderful
mathematicians. Their wise counsel led to opportunities to grow mathematically.
This, in turn, provided wider visibility and allowed me to be at the table with
people of influence for critical conversations about the underrepresentation of
those who have historically been excluded from our profession. It is heartening
to think that my efforts might have made an epsilon difference.
I am humbled to receive this award, and I thank the AMS and the selection
committee for this recognition.
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A MERICAN M ATHEMATICAL S OCIETY

E. H. M OORE R ESEARCH A RTICLE P RIZE

T

Moore Prize is awarded for an outstanding research article to have
appeared in one of the AMS primary research journals (namely, the
Journal of the AMS, Proceedings of the AMS, Transactions of the AMS,
Memoirs of the AMS, Mathematics of Computation, Electronic Journal of
Conformal Geometry and Dynamics, and Electronic Journal of Representation
Theory) during the six calendar years ending a full year before the meeting
at which the prize is awarded. It was established in 2002 in honor of Eliakim
Hastings Moore. Among other activities, Moore founded the Chicago branch of
the American Mathematical Society, served as the Society’s sixth President (1901–
02), delivered the Colloquium Lectures in 1906, and founded and nurtured the
Transactions of the AMS.
HE

C ITATION
Piotr Przytycki and Daniel Wise
Piotr Przytycki, an associate professor at McGill University, and Daniel Wise, a
James McGill Professor at McGill, will receive the 2022 AMS E. H. Moore Research
Article Prize.
They will be recognized for their deep work on 3 manifolds in their paper, “Mixed
3-manifolds are virtually special,” in the Journal of the American Mathematical
Society. The paper proved that compact, connected, mixed, oriented 3manifolds have virtually special fundamental groups. Mixed manifolds M are not
hyperbolic, but possess an atoroidal piece. Resolving a 40 year old open problem,
their theorem implies the beautiful fact that M has a finite cover that fibers over
the circle. This paper is the culmination of work by Wise, Agol and others. The
proof is a tour de force involving geometric group theory, 3-manifold theory, and
a deep analysis of cube complexes
Biographical Note
Piotr Przytycki comes from a family of mathematicians. His mother, Jolanta
Słomińska, is an algebraic topologist, and his father, Feliks Przytycki, does
dynamical systems. His husband, Marcin Sabok, is also a mathematician, a
logician. Przytycki’s research interests are geometric group theory and lowdimensional topology. Przytycki received his PhD at the Polish Academy of
Sciences in 2008 under the supervision of Jacek Światkowski.
˛
He stayed at the
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Academy until joining the faculty at McGill in 2014. He also spent a year at the
University of Illinois at Urbana-Champaign in 2011 and at Paris Sud University,
Orsay in 2013–2014. His great passion is theatre: In 2010 he directed David
Auburn’s Proof in the amateur theatre “Kontrapunkt” in Warsaw, created and
directed by professional actor and director Zbigniew Bogdański.
Biographical Note
Daniel Wise grew up in New York and received his BA from Yeshiva University.
He received his PhD from Princeton University in 1996 under the supervision
of Martin Bridson. After completing postdocs and visiting positions at the
University of California, Berkeley, Cornell University, and Brandeis University,
Wise moved to McGill in 2001. His primary research agenda has been to
explore and promulgate the utility and ubiquity of non-positively curved cubical
geometry in group theory and topology. His wife, Yael Halevi-Wise, is a professor
of English and Jewish Studies, and they have raised four children.
Response from Piotr Przytycki and Daniel Wise
We are very grateful to the AMS for this commendation of our work. We began the
project at our initial “meeting of minds” when we became good friends. Not long
after we completed it, Piotr moved to McGill with his husband Marcin. Initially,
the paper was humorously authored by “Przytycki Wishnatzki” to attest to our
common heritage, and it was only changed to both of our actual names when we
submitted it to JAMS. So one of us is lucky that the other decided that it wouldn’t
be a good idea for this joke to become permanent. In any case, the paper was
exciting to complete, and this result and the larger body of work that it is part of is
still strange to behold. We are grateful to our colleagues, students, collaborators,
and friends for participating in this and related work, and we look forward to
the many new delights and surprises that geometric group theory has to offer
mathematics.
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A MERICAN M ATHEMATICAL S OCIETY

E XEMPL ARY P ROGRAM P RIZE

T

annual AMS Award for an Exemplary Program or Achievement in
a Mathematics Department was established in 2004 and first given
in 2006. This award recognizes a department which has distinguished
itself by undertaking an unusual or particularly effective program of value to
the mathematics community, internally or in relation to the rest of society.
Departments of mathematical sciences in North America that offer at least a
bachelor’s degree in mathematical sciences are eligible.
HE

C ITATION
University of Missouri
The University of Missouri Mathematics Department’s outreach program under
the leadership of Professor Stephen Montgomery-Smith has been highly
successful in serving at-risk and low-income children in Columbia, Missouri by
partnering with the Grade A Plus Academic Support and Enrichment program.
Graduate students are recruited as tutors, and community students seeking
tutorial support also are recruited. This experience for the graduate student
tutors not only provides valuable assistance to the at-risk community but also
gives the tutors the positive benefits of responsible community membership. The
at-risk students commit to at least two hours a week of tutoring and many of
them pursue mathematics beyond the basic two course minimum. The graduate
student tutors are given an award at the end of each year by the Mathematics
Department for their service to the community.
Response from University of Missouri
Stephen Montgomery-Smith and Janice Dawson-Threat started their collaboration in 2015. Dawson-Threat is the founder and chief executive officer of Grade A
Plus, which operates an academic support and enrichment program in Columbia
to help younger children gain academic skills and self-confidence in their academic abilities. Montgomery-Smith is a professor of mathematics at the University of Missouri-Columbia and at the time was the director of graduate studies in
the department.
The Grade A Plus program originally relied on undergraduate students who
volunteered for service credit. As the children in the program entered middle and
high school and needed math support from more experienced tutors, DawsonThreat approached Montgomery-Smith to collaborate with the graduate math
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program. Together, they launched Math-Up!, a program for tutoring 8th through
12th grade students experiencing inequities in access to academic support
outside of school.
To provide math tutors, the University of Missouri Mathematics Department
established a community service program. It quickly became apparent that
math graduate students were extremely effective tutors. With their deep
understanding of the subject, they were able to identify the weaknesses and gaps
in the students’ abilities and knowledge through one-on-one tutoring. Soon,
failing students were obtaining B or C grades, and B or C students became A or A+
students. Many students who previously had no love for mathematics suddenly
found themselves becoming honors students, in some cases taking Advanced
Placement math classes.
Tutors and tutees also developed cultural competency. The graduate students,
typically from privileged backgrounds, began to see that many people in the U.S.
do not have the same access to academic support. Conversely, students who had
previously aspired simply to make money at part-time jobs now realized that
math graduate students were regular people just like they were, and that perhaps
they too might aspire to take math classes beyond high school.
Each year, at least one tutor serves as a team leader. In that role, they
communicate with Dawson-Threat and the school system math leaders on any
issues that arise. They also guide new tutors on working with diverse students
with various viewpoints and fears about math.
One of the tutors noted, “Through the Math-Up! program I’ve had the
opportunity to tutor middle and high school students. Despite the wide
differences in topics that any two given students might be working on, my
tutoring approach is basically the same: keep lecture-style presentations to a
minimum, encourage conversations and questions, and periodically inject fun
ideas from outside of the standard curriculum into our sessions. Working with
Math-Up! gives me an opportunity to contribute something meaningful to the
local community and develop connections outside of the math department.”
The real heroes are the math graduate students. This award should be considered
a win for the whole math graduate program and our community partner, Grade
A Plus, Inc.
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A MERICAN M ATHEMATICAL S OCIETY

AWARD FOR I MPACT ON THE T EACHING AND L EARNING
OF M ATHEMATICS

T

Award for Impact on the Teaching and Learning of Mathematics was
established by the AMS Committee on Education (COE) in 2013. The
award is given annually to a mathematician (or group of mathematicians)
who has made significant contributions of lasting value to mathematics
education.
HE

C ITATION
Deborah Hughes Hallett
Professor Deborah Hughes Hallett, currently Professor of Mathematics at the
University of Arizona and Adjunct Professor at the Harvard Kennedy School
of Government, has devoted her professional career to improving the teaching
and learning of mathematics and promoting international cooperation between
mathematicians. She has served on committees for the National Academy of
Sciences and organized three international conferences on the teaching of
mathematics. She is a fellow of the American Advancement of Science and the
author or coauthor of seven books, which have been translated into several
languages.
It is not an exaggeration to claim that Professor Hughes Hallett has had a
profound impact on the teaching and learning of collegiate mathematics. She
was one of the foundational figures of the calculus reform movement in the
early 1990s. With Harvard professor Andrew Gleason she formed the NSFfunded Calculus Consortium for Higher Education that resulted in a series of
textbooks from Algebra through Multivariable Calculus that have touched the
lives of millions of students. These books helped instructors all over the world
reimagine how mathematics should be taught and learned, placing greater
emphasis on mathematical concepts and engaging students with problems
that make connections between graphical, numerical, algebraic, and verbal
representations.
Collaboration is a hallmark of Professor Hughes Hallett’s work. She has brought
together a dynamic, diverse, and changing group of educators, including high
school teachers, community college instructors, and faculty at 4-year colleges
and research universities, to work together to provide the best possible learning
experience for the largest number of students. She has also been a beloved
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mentor to hundreds of people including graduate students, high school teachers,
postdocs, and faculty at all levels of mathematics. She has taught thousands of
students and mentored generations of teaching assistants and postdocs at the
University of Arizona and Harvard Kennedy School of Government. Her mentees
describe her as “math educator, teacher, mentor, and professor with a magic
touch.”
Professor Hughes Hallett has worked to improve the teaching and learning of
mathematics and empower marginalized communities and women all over the
world: Africa (Senegal, Niger), the Middle East (Lebanon, Oman, Qatar, Saudi
Arabia, Turkey), and Asia (China, Brunei, Bangladesh, Guam). At the same time,
her work is also cross-cutting in that she has helped to reframe the mission
of undergraduate mathematics education as central not to just the sciences,
engineering, and business, but to every discipline in which human decisions,
empowered by quantitative reasoning, have the potential to affect public life.
For her many sustainable and replicable contributions to mathematics and
mathematics education, the AMS is delighted to award Professor Hughes Hallett
the 2022 AMS Award for Impact on the Teaching and Learning of Mathematics.
Biographical Note
Deborah Hughes Hallett is regularly consulted on the design of curricula and
pedagogy for undergraduate mathematics at the national and international
level, and she is an author of several college-level mathematics texts. With
Andrew M. Gleason at Harvard, she organized the Calculus Consortium, which
brought together faculty from a wide variety of schools to work on undergraduate
curricular issues. In 1998, 2002, and 2006, she co-chaired the International
Conference on the Teaching of Mathematics, attended by several hundred
faculty from about 50 countries. She has designed courses in Brunei, Colombia,
and Niger. Hughes Hallett was awarded the Louise Hay Prize and elected a fellow
of the American Association for the Advancement of Science for contributions
to mathematics education. She has also received prizes from Harvard, the
University of Arizona, and the Mathematical Association of America.
Response from Deborah Hughes Hallett
Mathematics finds its way everywhere and into everything. It is an inspiration to
me to see the excitement in students’ eyes as they see mathematics illuminating
something they are passionate about—racial justice, economic inequality,
partisan redistricting, climate change, corruption, spread of disease, sports,
astronomy, medical science, and language. There are still too many students
who believe that mathematics is only useful “later”—a time that never comes.
Wanting to challenge this, I taught a linear algebra course in which I decided all
the discussions of applications should be written by people in the corresponding
field, not mathematics. This quest took me to libraries I hadn’t known existed
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and vividly demonstrated that mathematics is everywhere—law, archaeology,
anthropology, demography, economics, business—ready for us to adapt for
students. More recently, COVID-19 and climate change have provided data and
contexts crying out for mathematics. My inspiration is to watch students find the
courage to spread their mathematical wings and fly.
Who inspired me? Andy Gleason listened to everything and directed me not at
all; Dan Flath has a breathtaking range of experience and equal patience; Bill
McCallum sees the flaw in any argument, strengthening all of them; my Calculus
Consortium colleagues invent ever better ways to engage students. Most of all,
I have been inspired by my students, from the one who said “Deb, never do
that again” to the author of the recent Guardian article “No one is born ‘bad at
maths’ ” to the one who said an SIR model of COVID-19 made the pandemic
much less scary.
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A MERICAN M ATHEMATICAL S OCIETY

L EVI L. C ONANT P RIZE

T

was established in 2000 in honor of Levi L. Conant to recognize
the best expository paper published in either the Notices of the AMS or
the Bulletin of the AMS in the preceding five years. Levi L. Conant (1857–
1916) was a mathematician who taught at Dakota School of Mines for three years
and at Worcester Polytechnic Institute for twenty-five years. His will included a
bequest to the AMS effective upon his wife’s death, which occurred sixty years
after his own demise.
HIS PRIZE

C ITATION
Andrej Bauer
Andrej Bauer, a professor of computational mathematics at the University of
Ljubljana in Slovenia, will receive the 2022 AMS Levi L. Conant Prize for the
article, “Five stages of accepting constructive mathematics,” Bulletin of the AMS,
54 (2017), 481–498.
Bauer’s article is an introduction to constructive mathematics. He begins by
recalling the basic premise of constructive mathematics—namely, that one
gives up the law of excluded middle—then quickly clears up several common
confusions. He explains Diaconescu’s result that the axiom of choice implies
excluded middle before proving that excluded middle is equivalent to the
statement that subsets of finite sets (in the constructivist sense) are finite. The
article gently introduces some of the basic ideas of constructivism. Finally, Bauer
leads the reader on the first few baby steps of doing constructivist mathematics,
where subtle changes in the statement of a theorem (otherwise indistinguishable
from a non-constructivist viewpoint) make a significant difference. For example,
while the usual formulation of the intermediate value theorem is no longer valid,
it is true that a continuous function f : [0; 1] → R such that f (x) < 0 or f (x) > 0
for every x ∈ [0, 1] is either everywhere positive or everywhere negative.
Most expository articles in mathematics are written under the reasonable
assumption that the reader is interested and receptive to the material under
discussion. Many mathematicians, however, display a skepticism or even hostility towards constructivism. Bauer’s article directly addresses such readers,
and takes them on a guided tour through the garden of constructive mathematics. While most mathematicians are unlikely to fundamentally change the
way they do mathematics after reading this article, there are very few who will
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not have their eyes opened to a way of thinking they may not have otherwise
appreciated—even on issues they thought they already understood. This is all
accomplished with a deft sense of humor and patience.
Intuitionistic (constructivist) logic is important in type theory and programming languages, because it arises naturally there. It would have been
easier for Bauer to lean on these applications as justification for considering
constructivism. But Bauer writes with the confidence of someone who knows
that ideas coming out of constructivist mathematics are interesting tout court,
regardless of the reader’s philosophical dispositions. This is an article whose
ideas will stay with the reader long after it has been read.
Biographical Note
Andrej Bauer is a professor of computational mathematics at the Faculty of
Mathematics and Physics of the University of Ljubljana. In 1994 he received
his Sc.B. in Mathematics from Ljubljana, and in 2000 he received his PhD in
Pure and Applied Logic from Carnegie Mellon University under the supervision
of Dana S. Scott. In 2001, he spent a semester at the Mittag-Leffler Institute
in Stockholm, Sweden. In 2012, he was a fellow at the Institute for Advanced
Study, where he contributed to the development of homotopy type theory.
Bauer’s work spans foundations of mathematics, constructive and computable
mathematics, type theory, homotopy type theory, and mathematical principles
of programming languages. He is an author of the book Homotopy Type Theory:
Univalent Foundations of Mathematics and the initiator of the HoTT library, an
extensive formalization of homotopy type theory in the Coq proof assistant. He
is also known for his seminal work on programming with algebraic effects and
handlers. Lately he has been working on type theory and the design of proof
assistants.
Bauer’s interests outside mathematics include computer-generated art and
aikido, in which he holds a master’s degree. He is married to Mili Bauer and they
have two children, Julija and Jure.
Response from Andrej Bauer
I am truly honored and grateful to receive the 2022 Levi L. Conant Prize. I thank
the AMS for recognizing the effort invested into the article, and the editor Mark
Goresky for kind and sustained encouragement that kept me going until the
article took an acceptable form. This is also a good opportunity to state my
gratitude to the small but resilient constructive mathematics community, which
has given me far more than I could ever give back.
I first came into contact with constructive mathematics during my graduate
years, while studying computability in analysis and topology. I still remember
how difficult it was to learn constructive thinking and to suppress the instincts
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distilled into me by classical mathematical training. When I became a teacher,
I enjoyed explaining constructive mathematics to students, colleagues, and
strangers on the Internet. With time, I got better at helping them overcome
common stumbling blocks and purge misconceptions that impeded their
intuitions. The article, “Five stages of accepting constructive mathematics,” is
the synthesis of these experiences, as well as an honest disclosure of my personal
views on constructive mathematics and mathematics in general.
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A MERICAN M ATHEMATICAL S OCIETY

M ATHEMATICS P ROGRAMS THAT M AKE A D IFFERENCE
AWARD

I

2005, the American Mathematical Society, acting upon the recommendation of its Committee on the Profession, established the Mathematics Programs that Make a Difference Award in order to highlight programs that are
succeeding and could serve as a model for others. This award recognizes outstanding programs that have successfully addressed the issues of underrepresented groups in mathematics.
N

C ITATION
California State University at Fullerton
The Department of Mathematics at California State University at Fullerton
(CSUF) will receive the 2022 AMS Mathematics Programs that Make a Difference
Award. The department is recognized for its excellent record of mentoring and
graduating students from underrepresented groups.
Response from California State University at Fullerton
At the heart of Cal State Fullerton’s Mission and Goals lies a central idea that we
aspire to combine the best qualities of teaching and research universities, where
actively engaged students, faculty and staff work in close collaboration to expand
knowledge. Subsequently, a central theme in CSUF’s philosophy is to enhance
scholarly and creative activity. This underlying premise is carefully materialized
by a community of mathematicians serving their profession and their scholarly
community. As such, the Department of Mathematics has directed significant
efforts to developing a student-faculty research culture, and thus accelerating
the path towards preparing cohorts of new scholars.
This is “a program that has undeniably shaped my aspirations and continually
pushed me to grow as a scientist”, said Isabel Serrano, presently a PhD candidate
in computational biology at the University of California, Berkeley. “As an alum,
I can attest to the vital impact this department has had in diversifying the
mathematical and scientific communities.”
Claudia Gutierrez, a CSUF alum now teaching mathematics at Moorpark College,
wrote: “In addition to the impact that my teachers made in my math journey,
the CSU Fullerton math program also had programs and student clubs such
as SMART Girls Club, Math Club, Math Tutoring Center, and Supplemental
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Instruction, which all went above and beyond to support me as a student of
mathematics, as a teacher of mathematics, and as a woman in mathematics. The
CSU Fullerton math program truly makes a difference, and I am honored to be
an example of such difference.”
Describing the campus’s academic culture, Dean of Natural Sciences and
Mathematics Marie Johnson noted, “We meet our students where they are and
take them where they want to go. We specifically pay attention to students who
have never thought of themselves as capable of getting involved with higher-level
mathematics. That turns into an amazing journey in a very diverse academic
setting, serving the needs of a vibrant community of learners.”
Between 2008 and 2020, out of 628 students who completed a degree from the
CSUF programs in pure mathematics, applied mathematics, probability and
statistics, and teaching mathematics, 198 were underrepresented minorities, 300
(48%) were women, and 327 (52%) were eligible to receive Pell Grants. In the
same span of time, 340 first-generation students entered the CSUF program in
mathematics, 192 (31%) of whom were Hispanic. In the last decade a large array
of papers co-authored by students and faculty in the CSUF program appeared
in journals such as Proceedings of the AMS, Taiwanese Journal of Mathematics,
Houston Journal of Mathematics, Notices of the AMS, and Japanese Journal of
Mathematics.
Another CSUF alum, Lindsay Lewis, who now teaches mathematics at Golden
West College, wrote, “It is an understatement to say that the opportunities at
CSUF changed my life. Without the talented faculty and variety of programs
accessible in the CSUF Mathematics Department, I truly do not know where I
would be today. I am able to inspire other females and previously uninterested
students to explore the STEM fields, and I contribute to my community daily.
Serving as teacher, a role model, and a mentor is one of the most important
aspects of my life, and I am grateful to the CSUF Mathematics Department for
its extensive role in my development.”
One of the important components of the Department of Mathematics’ efforts is
the Center for Computational and Applied Mathematics (CCAM), which serves
to encourage and facilitate research, education, and outreach in computational
mathematics and science through interdisciplinary collaborations of a diverse
group of faculty, students, and external partners. Laura Smith Chowdhury, associate professor of mathematics and associate director of CCAM, wrote, “Our department’s focus on students is evident in the plethora of opportunities available
for students, including research opportunities with faculty, industrial consulting
projects, teaching apprenticeships, problem-solving seminars, international research experiences abroad, and more. To be honored with this recognition is a
testament to the faculty and students that have invested in these many efforts.”
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CSUF mathematics educator Armando M. Martinez-Cruz, a recipient of the
Outstanding Latino/a Faculty in Higher Education Award from the American
Association of Hispanics in Higher Education, describes the Cal State Fullerton
spirit in the following terms: “We love mathematics, students and teaching
mathematics. We aim to infuse this love and passion in our teaching graduates
since teachers will touch every future professional: scientists, engineers, lawyers,
governors, presidents. At Cal State Fullerton, we provide a comprehensive
pathway to teaching mathematics. Our undergraduate and graduate teaching
programs are nurturing programs that model best practices of teaching
mathematics, a passion for mathematics and the belief that all students can learn
mathematics.”
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O SWALD V EBLEN P RIZE IN G EOMETRY

T

Oswald Veblen Prize in Geometry is made for a notable research work
in geometry or topology that has appeared in the last six years. The
work must be published in a recognized, peer-reviewed venue. This prize
was established in 1961 in memory of Professor Oswald Veblen through a fund
contributed by former students and colleagues. The fund was later doubled by
the widow of Professor Veblen. An anonymous donor generously augmented the
fund in 2008. In 2013, in honor of her late father, John L. Synge, who knew and
admired Oswald Veblen, Cathleen Synge Morawetz and her husband, Herbert,
substantially increased the endowment.
HE

C ITATION
Michael Hill, Michael Hopkins and Douglas Ravenel
The 2022 Veblen Prize in Geometry is awarded to the paper, “On the
Nonexistence of Elements of Kervaire Invariant One,” by Michael A. Hill, Michael
J. Hopkins, and Douglas C. Ravenel. This paper both solved a problem in
geometric topology of fifty years standing by showing that framed manifolds
with Kervaire invariant one can only exist in finitely many dimensions and
introduced new ideas and techniques in algebraic topology that have been
deeply influential.
Among the developments brought together in this proof are the theory of
structured ring spectra, equivariant stable homotopy theory, and chromatic
homotopy theory. A striking feature is the major use of equivariant stable
homotopy theory when there are no group actions visible in the statement
of the theorem. The proof is an extremely elaborate, beautiful, and surprising
combination of principal strands of research in homotopy theory over the past
two decades, requiring the development of substantial technology to support
subtle computation. Their construction of new spectra based on new and
improved foundations for equivariant stable homotopy theory opens up a new
domain to explore. Their “slice filtration” provides a powerful new vehicle for this
exploration. The application of these methods to resolve the Kervaire invariant
one problem (above dimension 126) answers a well-known and central problem
in the fertile field between geometric topology and algebraic topology, for which
no evident progress had been made in twenty years.
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Biographical Note
Michael Hill earned his PhD from MIT in 2006 under the direction of Michael
Hopkins. He was first a Whyburn Instructor and then faculty at the University of
Virginia, and he is now a professor at the University of California, Los Angeles.
Hill co-founded the Talbot workshop series for early career researchers as well
as Spectra: the Association for LGBTQ Mathematicians. He received a Sloan
Research Fellowship in 2010, was an invited speaker at the 2014 ICM in Seoul,
Korea, and was elected a Fellow of the AMS in 2021.
Response from Michael Hill
I feel profoundly honored and grateful to the AMS for this award. This is the
award that as a graduate student, I dreamed of someday receiving, and I am
all the more delighted that it is for the theorem that I had dreamed of someday
proving, working with mathematicians I so admired.
The incredible algebraic topology community acted as our guides along the way,
taking the time to share with us their beautiful mathematics, to explain their
work, and to answer our questions. I feel deeply honored to in turn have the
chance to work with so many talented and inspiring students, postdocs, and
other early career researchers in the field.
On a personal note, I am grateful to the algebraic topology community for always
welcoming me as an openly gay man. Growing up, I had not thought this would
be possible, thinking that I would have to hide that part of myself away. Instead,
I have found only support.
Finally, my deepest gratitude goes to my coauthors, Mike and Doug. They shared
with me wisdom like “computation precedes theory” and “the first few times
you do a computation, it is always wrong”. Collaborating with them beautifully
demonstrated how one can have a lot of fun while working with friends to prove
a shared dream theorem.
Biographical Note
Michael Hopkins received his PhD in 1984 from Northwestern University under
the direction of Mark Mahowald as well as his D.Phil. from the University of
Oxford under the supervision of Ioan James. He is currently department chair
and the George Putnam Professor of Pure and Applied Mathematics at Harvard
University. He has supervised some 40 PhD students. Hopkins received the
Oswald Veblen prize in 2001, the National Academy of Sciences (NAS) Award in
Mathematics in 2012, and the Frederic Esser Nemmers Prize in Mathematics in
2014. He is a Fellow of the AMS and the American Academy of Arts and Sciences,
a member of the NAS, and a foreign member of the Royal Danish Academy of
Sciences and Letters. He delivered an invited address at the 1994 ICM and a
plenary talk at the 2002 ICM.
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Response from Michael Hopkins
I am delighted and honored to share this prize with my close friends and
longtime collaborators. I am grateful to the committee for recognizing the impact
of our work and to those who brought it to the attention of the committee.
The Kervaire invariant problem hung around as “the problem” for most of my
mathematical life. I never would have dared to take it on directly, and in many
ways the resolution was a serendipitous byproduct of other work that Doug,
Mike, and I were doing.
The Kervaire invariant problem is extraordinarily rich, and I learned as much
from the process of giving talks on it as from any other mathematical activity
I’ve been part of. It spans 80 years of revolutionary ideas linking topology and
geometry, beginning with Pontryagin in the 1930s and passing through the hands
of mathematical giants such as Thom, Milnor, Kervaire, Browder, and many
others. To be part of this story is to see clearly that mathematics is a collaboration
of many, many people.
I’d also like to express my admiration and affection for my two collaborators.
Doug was one of the giants in homotopy theory when I was a student and
welcomed me with great generosity into the field. I continue to be astonished
and inspired by his many deep ideas.
Mike helps me keep up with a rapidly changing landscape in topology, and
I have learned a great deal about both mathematics and the community of
mathematicians over the years of our friendship. Finally, and most importantly,
I’d like to thank Mark Mahowald for, well, everything. I am a mathematician
because of him.
Biographical Note
Douglas Ravenel received his PhD from Brandeis University under the direction
of Edgar Brown in 1972. He is now the Fayerweather Professor of Mathematics
at the University of Rochester. He is the author of roughly 75 journal articles
and three books on stable homotopy theory and algebraic topology, including
one coauthored with Hill and Hopkins on the Kervaire invariant. His work in the
1980s helped establish chromatic homotopy theory as a field of study. During
his time as department chair (1996–2005), the number of students majoring in
mathematics at Rochester skyrocketed, and it remains high to this day. He is a
Fellow of the AMS.
Response from Douglas Ravenel
It is a wonderful and humbling honor to join the company of the great
mathematicians who have previously won the Veblen Prize. Solving the Kervaire
invariant problem was the biggest surprise of my mathematical life. I had heard
of it in graduate school, as did everyone in my field at the time, but never
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dreamed that I would have a hand in its solution. Mark Mahowald (to whom we
dedicated our paper because of the enormous insights he shared with us and
many of our colleagues) named his sailboat “Thetajay” after the hypothetical
manifolds with Kervaire invariant one. The prospect of their existence hovered
over homotopy theory like a holy grail, dazzling but unattainable.
The discovery that Hill, Hopkins, and I made 40 years later felt like hiking in
the Alps only to find a shortcut up Mount Everest. We were not looking for it,
but there it was. Astonishingly, it led to a nonexistence theorem rather than the
long-sought construction. Our friends in the 1970s had all been trying to prove
the wrong theorem! We are still far from understanding the ramifications of this
radical change of perspective. That is a challenge for the next generation.
My youthful coauthors saw the answer long before I did and were patient enough
to bring me along for the ride. Working with them has been a joy and a great
stroke of luck. I am also grateful to be part of the unfailingly amiable and friendly
group of people that is the algebraic topology community.
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L EROY P S TEELE P RIZE FOR M ATHEMATICAL
E XPOSITION

T

HE Leroy P. Steele Prizes were established in 1970 in honor of George David

Birkhoff, William Fogg Osgood, and William Caspar Graustein and are
endowed under the terms of a bequest from Leroy P. Steele. Prizes are
awarded in up to three categories.
The AMS Leroy P. Steele Prize for Mathematical Exposition is awarded annually
for a book or substantial survey or expository research paper.

C ITATION
Aise Johan de Jong
The 2022 Steele Prize for Mathematical Exposition is awarded to Aise Johan de
Jong as the originator and maintainer of the online textbook, the Stacks Project,
https://stacks.math.columbia.edu.
The Stacks Project is a gargantuan textbook of modern algebraic geometry. It
contains basic background, advanced material (some of which is receiving its
first expository treatment), and previously unpublished results. This makes it a
descendant of Grothendieck’s and Dieudonné’s Éléments de géométrie algébrique
in its role of broadly supporting research in algebraic geometry. If one were
to print out the Stacks Project, it would have over 7,000 pages, but most users
consult it online.
The Stacks Project is also an important instance of a new way of creating
expository writing. The project is collaborative—almost 500 people are listed
as contributors. De Jong, who initiated and advocated for the project, has
made a large contribution himself, but even more importantly, he reviews each
submission carefully, both for correctness and for coherence with the rest of the
text. De Jong has given his attention to the Stacks Project for a decade and a half,
a remarkable contribution to the mathematical community.
Biographical Note
Aise Johan de Jong received his PhD in mathematics from the University of
Nijmegen in the Netherlands in 1992. He visited the Max Planck Institute in
Bonn, Germany, for a year and was a fellow of the Dutch Royal Academy of
Sciences for three years. He spent a year as a Benjamin Pierce Assistant Professor
70

at Harvard University, two years as a professor at Princeton University, and seven
years as a professor at MIT. He has been at Columbia University since 2005.
De Jong works in algebraic geometry, and he spends most of his research time
advising his graduate students and working on the Stacks Project.
Response from Aise Johan de Jong
I am delighted and honored to receive the 2022 Leroy P. Steele Prize for
Mathematical Exposition for the Stacks Project. The project is massively
collaborative and I hope that everybody who has contributed will also feel
appreciated and be encouraged to contribute more. With the Stacks Project I
wanted to continue the tradition in algebraic geometry started by Grothendieck
and collaborators of gathering a large swath of material in one consistent whole.
Initially conceived as a foundational work on algebraic stacks, it now covers most
basic topics in algebraic geometry. I was also inspired by the work by Linus
Torvalds and others on the Linux kernel. Indeed, collaborating on the Stacks
Project is somewhat analogous to working on a free and open-source software
project. To make this work and to make the Stacks Project successful as a study
and research tool, it was essential to develop our own website where researchers
can browse and search the mathematics online and suggest improvements. I am
very grateful to Pieter Belmans, who wrote and maintains the website code.
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L EROY P. S TEELE P RIZE FOR S EMINAL C ONTRIBUTION
TO R ESEARCH

T

HE Leroy P. Steele Prizes were established in 1970 in honor of George David

Birkhoff, William Fogg Osgood, and William Caspar Graustein and are
endowed under the terms of a bequest from Leroy P. Steele. Prizes are
awarded in up to three categories.
The Steele Prize for Seminal Contribution to Research is awarded for a
paper, whether recent or not, that has proved to be of fundamental or
lasting importance in its field, or a model of important research. The prize
is awarded according to the following six-year rotation of subject areas:
Open, Analysis/Probability, Algebra/Number Theory, Applied Mathematics,
Geometry/Topology, and Discrete Mathematics/Logic.

C ITATION
Michel Goemans and David Williamson
The 2022 Steele Prize for Seminal Contribution to Research is awarded to Michel
Goemans and David Williamson for their paper, “Improved Approximation
Algorithms for Maximum Cut and Satisfiability Problems Using Semidefinite
Programming,” published in 1995 in the Journal of the ACM 42, 1115–1145. This
paper, which focused on the Max-Cut problem, a core problem in combinatorial
optimization, has had major, sustained impact on the fields of theoretical
computer science and optimization theory.
The Max-Cut problem, which sits astride mathematics, computer science, and
operations research, is defined as follows: Given a graph G, divide the vertices
of G into two disjoint sets such that the number of edges between the sets is as
large as possible. The problem is computationally intractable—it is NP-hard—
and it has served as a core challenge problem for which computationally efficient
approximations are sought. In the mid-1970s the best known approximation
ratio—the ratio of the quality of the solution produced by a polynomialtime algorithm and the quality of the optimal solution—for Max-Cut was 1/2,
achieved by a simple randomized algorithm. It was an open problem whether a
more favorable approximation ratio could be found.
In their seminal work, Goemans and Williamson presented a new approximation
algorithm for the Max-Cut problem that yields an approximation ratio of 0.878.
The algorithm introduced several key innovations that have become classic:
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binary values were replaced with vectors, the integer program was relaxed to a
semidefinite program, and the output of the semidefinite program was randomly
rounded to a binary solution. This result and the systematic analysis procedure
had an immediate and major impact—many related NP-hard problems were
studied via relaxation to semidefinite programs and approximation ratios were
established and characterized for many problems. Moreover, over time, the
result has grown in centrality and importance, with connections to complexity
theory, cryptography, combinatorics, and algebra. It has been shown that the
approximation ratio of 0.878 is best in a certain sense—an optimality result that
carries through to a wide class of semidefinite relaxations.
Biographical Note
Michel Goemans is the RSA Professor in the Department of Mathematics
at MIT and currently head of the department. Born in Belgium, he did
his undergraduate studies at the University of Louvain (Belgium) in applied
mathematics and his graduate studies at MIT. From 1997 to 1999, he held a
professorship at UCLouvain while on leave from MIT. At MIT, he was the Robert
E. Collins Distinguished Scholar in Mathematics in 2006–2007 and held the
Leighton Family Professorship in Mathematics from 2007 to 2017. He has had
an adjunct professorship at the University of Waterloo, Ontario, Canada, and a
visiting professorship at RIMS, Kyoto, Japan.
Goemans’s research is in optimization, combinatorics and algorithms. Over the
years, he has developed a number of techniques for the design and analysis
of efficient approximation algorithms for discrete optimization problems, with
provable guarantees on the quality of the solution produced. He was a Sloan
Fellow and a Guggenheim Fellow. For his research he was awarded the SIAM
Optimization Prize (1996 and 1999), the Fulkerson Prize (2000), the Farkas Prize
(2012), and most recently the Dantzig Prize (2021). He is a Fellow of the AMS,
SIAM and ACM. He also received an honorary doctorate from UCLouvain.
Response from Michel Goemans
I am delighted and deeply honored to receive the 2022 Leroy P. Steele Prize
for Seminal Contribution to Research, together with David Williamson. This
marvelous recognition was totally unexpected, and there are many contributions
by other applied mathematicians who are deserving of this prize.
I would like to thank Laurence Wolsey, who taught me combinatorial optimization when I was an undergrad at UCLouvain. He got me passionate about it and
explicitly encouraged me to pursue a PhD at a top university in the US. That’s
how I ended up at the “Myth,” as my mom would call “MIT” in her Italian accent.
My work over the years has been deeply influenced by the many transformative contributions of Laci Lovász and Lex Schrijver. When I learned about the so73

called Lovász-Schrijver matrix cuts (for strengthening binary optimization problems) at a DIMACS workshop in 1989, I started wondering how tightly semidefinite relaxations can approximate various (hard) combinatorial problems. The
simplest such problem to consider was fairly naturally the maximum cut problem. Although easy to state, the journey was long and the failures almost uncountable, even after enlisting the help of my first PhD student and collaborator,
David Williamson.
Our aha moment came in September 1993 when David and I thought
about using a random hyperplane to round the solution of our semidefinite
relaxation and thereby obtain provably good graph cuts in a completely (almost
embarrassingly) elementary way. Semidefinite optimization is now a classical
tool in approximating a wide range of hard algorithmic problems, and I am
delighted that David and I had a role in making this happen.
Biographical Note
David Williamson was born in Madison, Wisconsin, but grew up in the suburbs
of Honolulu, Hawaii. He received his PhD in 1993 from MIT. In 1995 he joined
IBM Research, and from 2000 to 2003 he was the Senior Manager of the
Computer Science Principles and Methodologies Department at IBM’s Almaden
Research Center. In 2004, he joined Cornell University as a professor with a joint
position in the School of Operations Research and Information Engineering and
the Department of Information Science.
Williamson’s research interests lie in the area of discrete optimization, in
particular approximation algorithms. He is a co-author of the book The Design of
Approximation Algorithms, published by Cambridge University Press, which won
the 2013 INFORMS Lanchester Prize. His PhD dissertation on designing low-cost
survivable networks was awarded several prizes, including the 1994 Tucker Prize
from the Mathematical Programming Society. His work with Michel Goemans
on the uses of semidefinite programming has also been awarded several prizes,
including the 2000 Fulkerson Prize. Williamson has served as an associate editor
on several journals. He is an ACM Fellow and a SIAM Fellow.
Response from David Williamson
I’m very honored to be the co-winner of the Leroy P. Steele Prize with my
PhD advisor, Michel Goemans. Let me express my gratitude to the selection
committee for choosing our paper for the prize.
Michel and I worked out the idea of representing a cut by vectors and relaxing
these to a semidefinite program during my years in graduate school. But then
we got stuck on the question of how to extract a cut from the vectors, and we
shelved the work for at least a year while I finished up my dissertation on an
entirely different topic. I turned in my thesis and took a two-week vacation. On
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my return, we picked up the pieces again and during a two-hour meeting one
Friday afternoon we hit on the idea of using a random hyperplane to partition
the vectors. The analysis of the main result quickly followed. I sometimes tell my
students (and myself) this story to explain why persistence is important and why
one shouldn’t give up too quickly on one’s ideas.
I’m very grateful to all who helped me on my mathematical journey. While there
are too many to list in this space, let me risk naming just a few. A high school math
teacher, Donald G. McCloskey, inspired me by teaching an amazing pre-calculus
class whose breadth opened up the mathematical landscape for me. He also had
witty aphorisms that I still use with my own students today. My undergraduate
advisor (now colleague), David Shmoys, involved me in research as a sophomore
and got me hooked on the area of discrete optimization and the joy of discovery.
I was extremely fortunate to be Michel’s first student; he was generous with his
time and his friendship, and he taught me by example the beauties of simplicity
and generality. Finally, my father, Jack Williamson, was for several decades a
math professor at the University of Hawaii; he was supportive of all that I did,
and I wish he could be here to see this.
Many thanks also to my children, Abigail, Daniel, and Ruth, and to my wife, Ann,
for their love and encouragement.
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L EROY P. S TEELE P RIZE FOR L IFETIME A CHIEVEMENT

T

HE Leroy P. Steele Prizes were established in 1970 in honor of George David

Birkhoff, William Fogg Osgood, and William Caspar Graustein and are
endowed under the terms of a bequest from Leroy P. Steele. Prizes are
awarded in up to three categories.
Presented annually, the AMS Leroy P. Steele Prize for Lifetime Achievement is
awarded for the cumulative influence of the total mathematical work of the
recipient, high level of research over a period of time, particular influence on the
development of a field, and influence on mathematics through PhD students.

C ITATION
Richard P. Stanley
Richard P. Stanley, an emeritus professor of mathematics at the Massachusetts
Institute of Technology, will receive the 2022 AMS Leroy P. Steele Prize for
Lifetime Achievement.
Richard Stanley has been a giant in combinatorics and related areas for over
four decades. He has revolutionized enumerative combinatorics, revealing deep
connections with other branches of mathematics, such as commutative algebra,
topology, algebraic geometry, probability, convex geometry, and representation
theory. In doing so, he solved important longstanding combinatorial problems,
often reinvigorating these other fields with new combinatorial methods. His
pioneering work transformed enumerative combinatorics from a disparate
collection of clever tricks into a well-structured and highly developed central
field of modern mathematics. To this day, his enormous influence on the field
continues to grow.
Stanley has repeatedly shown that concrete combinatorics problems can give
rise to deep underlying theories of broad interest. His major contributions are
numerous and widespread, including the following:
Combinatorial Reciprocity Theorems. Stanley explained why many enumerative formulas that depend polynomially on a positive integer k still have combinatorial meaning upon replacing k by −k (e.g., counting subsets versus multisets, counting proper graph colorings versus acyclic orientations, and EhrhartMacdonald Reciprocity for counting integer points in polytopes).
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He connected reciprocity to the theory of Cohen-Macaulay rings, their canonical
modules, and local cohomology, leading to new examples involving linear
homogeneous Diophantine equations.
The Upper Bound Conjecture for Spheres. In a celebrated paper, Stanley proved
this longstanding conjecture by introducing tools from commutative algebra,
such as Stanley-Reisner rings and Cohen-Macaulay simplicial complexes. These
notions evolved into core topics of algebraic, geometric and topological
combinatorics.
Combinatorial applications of the Hard Lefschetz Theorem. Stanley introduced
into combinatorics the use of the Hard Lefschetz Theorem from algebraic geometry. His major breakthroughs include the proof of the necessity part of McMullen’s g -conjecture for convex polytopes, and the proof of a Sperner theorem
for certain partially ordered sets that resolved a longstanding number theoretic
conjecture of Erdős and Moser. This and other techniques imported by Stanley
from algebraic geometry and representation theory of sl2 are part of the Kähler package, which continues to yield striking combinatorial positivity and unimodality results to this day.
Application of the theory of symmetric functions. Stanley recognized that the
theory of symmetric functions, and its classical relation to symmetric group
representations, had far-reaching applications in combinatorics, for example,
to partition identities, permutation statistics, and enumeration of reduced
words in Coxeter groups (e.g., the symmetric group). He introduced two classes
of symmetric functions, which have generated an explosion of activity in
combinatorics and also in algebraic geometry. One now known as the Stanley
symmetric function is related to the Schubert calculus, and the other, his
chromatic symmetric function, was recently shown to be related to cohomology
of Hessenberg varieties.
Stanley is a gifted writer. His award-winning books Enumerative Combinatorics
Vol. I and Vol. II are landmarks of inspired and elegant exposition. They are
invaluable resources that quickly became bibles in the subject. Their extensive
exercises alone have kindled an enormous amount of research in this ever
expanding field.
Stanley has supervised 60 MIT and Harvard PhD students and mentored an
immense number of postdocs and visitors. Many of these mathematicians and
their descendants went on to become influential leaders at top universities.
Biographical Note
Richard P. Stanley attended the California Institute of Technology as an
undergraduate and received his PhD from Harvard University in 1971. He
originally planned to work in algebra or number theory, but under the spell
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of Gian-Carlo Rota, he switched his main research interest to combinatorics.
After postdocs at MIT and UC Berkeley, Stanley returned in 1973 to MIT,
where he remained until retiring in 2018. He continues as an Arts and Sciences
Distinguished Professor at the University of Miami during spring semesters.
He especially likes connections between combinatorics and other branches of
mathematics.
Stanley is a member of the American Academy of Art and Sciences and the
National Academy of Sciences and a Fellow of the AMS. He was a plenary
speaker at the ICM in 2006 and gave the AMS Colloquium Lectures in 2010.
He received the SIAM George Pólya Prize in Combinatorics in 1975, the
Steele Prize for Mathematical Exposition in 2001, and the Rolf Schock Prize in
Mathematics in 2003. Sixty students received their PhDs under his supervision.
In addition to these mathematical progeny, he has two biological children and
two grandchildren.
Response from Richard P. Stanley
It is a wonderful honor to receive the Leroy P. Steele Prize for Lifetime Achievement. When I started working in enumerative and algebraic combinatorics around
1967, I was greatly attracted to the vision of my thesis adviser Gian-Carlo Rota
(recipient of a 1988 Steele Prize), who saw glimmerings of deep connections between combinatorics and other branches of mathematics. In graduate school, I
became interested in partially ordered sets and symmetric functions. They fortunately turned out to be extremely fecund concepts which continue to fascinate
me. I have described elsewhere how the problem raised by MacMahon of enumerating solid (3-dimensional) partitions eventually led me to find connections
with convex polytopes, commutative algebra, and algebraic geometry, leading to
the solution of a number of problems, such as the Upper Bound Conjecture for
Spheres and the g -conjecture for simplicial polytopes, having nothing to do with
solid partitions. It is interesting how the path to successful research can be so
circuitous.
Throughout my career it has been gratifying to see many highly talented aspiring
mathematicians decide to work in algebraic and enumerative combinatorics.
Thanks to their efforts, the field has become vastly more sophisticated and
intertwined with other areas than when I began my own research. This Steele
Prize should be regarded not only as an individual honor, but also as a
testament to the efforts of these other researchers who have raised algebraic and
enumerative combinatorics to its present lofty level. I should also express my
gratitude to the MIT Department of Mathematics for providing a stimulating and
nurturing environment for learning, discovering, and teaching mathematics.
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Balakrishnan, Jennifer, 10
Bauer, Andrej, 60
Bañuelos, Rodrigo, 50
Bostan, Alin, 45
California State University at Fullerton, 63
Canzani, Yaiza, 13
Cohen, Alex, 25
da Costa, Rita Teixeira, 4
de Jong, Aise Johan, 70
Dillon, Travis, 21
Dyatlov, Semyon, 35
Goemans, Michel, 72
Hallett, Deborah Hughes, 57
He, Xuhua, 38
Hill, Michael, 66
Hoey, Alexandra, 18
Hong, (Carina) Letong, 15
Hopkins, Michael, 66
Jackson, Faye, 16
Khunger, Simran, 18
Kriz, Sophie, 23
Kurkova, Irina, 45

Lewis, Torina D., 31
Li, Lily (Qiao), 19
Marcus, Adam, 42
Mesa, Vilma, 6
Noronha, Maria Helena, 8
Park, Jinyoung, 3
Przytycki, Piotr, 53
Raschel, Kilian, 45
Ravenel, Douglas, 66
Spielman, Daniel, 42
Srivastava, Nikhil, 42
Stanley, Richard P., 76
Tadmor, Eitan, 29
University of Missouri, 55
Wilber, Heather Denise, 4
Williams, Talithia, 27
Williamson, David, 72
Wise, Daniel, 53
Wood, Melanie Matchett, 1

