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Citation

Kaisa Matomäki, James Newton, 
Maksym Radziwill, and Jack  Thorne 
The 2023 AMS Cole Prize in Number Theory is awarded to 
Kaisa Matomäki, James Newton, Maksym Radziwill, and 
Jack Thorne.

K. Matomäki and M. Radziwill have received the award 
for their breakthrough paper, “Multiplicative functions in 
short intervals,” [Annals of Math. 183 (2016), 1015–1056], 
which together with further developments by themselves 
and their collaborators have led to the solution and ad-
vances on long standing difficult problems. By showing 
that averages of multiplicative functions over short intervals 
typically behave as averages over long intervals, they were 
able to show cancellations in sums where the intervals 
have any length growing with their position, no matter 
how slowly. Their results are valid for general multipli-
cative functions, and apply in particular to functions of 
arithmetic importance. Among the consequences of their 
work, they were able to show that the Moebius function has 
a positive proportion of sign changes, the first significant 
breakthrough towards Chowla’s conjecture. Their milestone 
result is deeply influential, and has led to an explosion of 
work reshaping the field, and additional applications by 
themselves and others have led to the solution of some re-
lated open problems in number theory and combinatorics. 

J. Newton and J. Thorne have also received the award 
for their astonishing proof of a landmark sought after case 
of Langlands Conjectures; namely the symmetric power 
functoriality for holomorphic modular forms. These are 
achieved in their two papers:

This prize (and the Frank Nelson Cole Prize in Algebra) was founded in honor of Professor Frank Nelson Cole on 
the occasion of his retirement as Secretary of the American Mathematical Society after twenty-five years of service and 
as Editor-in-Chief of the Bulletin for twenty-one years. The original endowment was established by the Cole family 
and Society members, was augmented in 2018 by an anonymous donor, and continues to receive support from the 
family. The prize is for a notable paper in number theory published during the preceding six years. The work must be 
published in a recognized, peer-reviewed venue.
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1. “Symmetric power functoriality for holomorphic mod-
ular forms, I.,” Publ. Math. Inst. Hautes Études Sci. 134 
(2021), pp. 1–116.

2. “Symmetric power functoriality for holomorphic mod-
ular forms, II.,” Publ. Math. Inst. Hautes Études Sci. 134 
(2021), pp. 117–152.
This case of functoriality has been a central case put 

forth by Langlands in earliest formulation in the late 1960s. 
The brilliant strategy of Newton and Thorne synthesizes 
many of the developments in proving modularity of Galois 
representations arising out of Wiles’s proof of Fermat’s 
Last Theorem. Their proof uses a beautiful and general 
connectivity argument (relying on their paper, “Adjoint 
Selmer groups of automorphic Galois representations of 
unitary type” in Journal of the EMS), along with an adroit 
use of facts (which are almost like pieces of good fortune) 
that are particular to small primes (like p = 2). Their papers 
sparkle with insights and a deceptive ease with which they 
extend techniques of modularity lifting so that they apply 
in the trickiest, and most degenerate cases.

Biographical Note 
Kaisa Matomäki was born in Nakkila, Finland, in 1985. 
She received her masters degree at University of Turku, 
Finland, in 2005, and her PhD at Royal Holloway, Uni-
versity of London, in 2009. Since 2008 she has worked at 
University of Turku in different positions. Currently she is 
an Academy Research Fellow there. Matomäki received an 
EMS Prize in 2020 and the Ruth Lyttle Satter Prize in 2021, 
and together with Maksym Radziwill she has received the 
Sastra-Ramanujan prize in 2016 and the New Horizons 
Prize in Mathematics in 2019, and they were jointly invited 
speakers at ICM in 2018. 

Response from Kaisa Matomäki
I am very honoured and delighted to receive the Frank 
Nelson Cole Prize in Number Theory together with my 
collaborator Maksym Radziwill. Our collaboration has 
once again proved that together one can do much more 
than alone and that the mathematical community works 
together advancing mathematical knowledge—our original 
ideas and results have already been utilized and extended 
by us and many other people.

I am very grateful to all my mentors throughout the way; 
In early years my teachers Harri Ketamo and Merikki and 
Esa Lappi, as well as math contest trainers made me excited 
about mathematics. My PhD supervisor Glyn Harman 
helped me to get a good start in my research career. Andrew 
Granville has helped and advised me in various ways. Also, 
I have been able to benefit from discussing and collaborat-
ing with and learning from several other mathematicians.

Finally, I would like to thank my family, in particular 
my husband Pekka for all the love and support, and my 

children Touko, Lotta and Ilmari for all the joy they bring 
to my life.

Biographical Note 
Maksym Radziwill holds the University Chair in Mathe-
matics at UT Austin. He grew up in Poland, obtained his 
BSc from McGill University, and his PhD from Stanford 
advised by Soundararajan. He did a postdoc at IAS, Rutgers 
and the Centre de recherches mathématiques, and was 
subsequently an assistant professor at McGill, professor at 
Caltech, and finally University Chair in Mathematics at UT 
Austin. He is interested in analysis. Most of his work has 
been in analytic number theory and related areas.

Radziwill is the recipient of the SASTRA Ramanujan 
Prize, New Horizons Prize and was an invited speaker at 
the ICM in 2018 (all joint with Matomäki). He was also 
the recipient of a Sloan fellowship, the Coxeter-James prize, 
Ribenboim prize and Stefan Banach prize.

Response from Maksym Radziwill
It is a great honour and pleasure for me to receive the Frank 
Nelson Cole Prize. I would like to express my gratitude to 
all of my long-term collaborators (obviously among them, 
Kaisa!) for their friendship over the years and to all the 
people who advised me early on in my career. On a side 
note it gives me some satisfaction to recall that during my 
undergraduate years I did encounter Chowla’s conjecture 
and thought that it was obviously “too impossible to make 
any progress on.”

Biographical Note 
James Newton is an associate professor of number theory 
at the University of Oxford, and a fellow of Merton College, 
Oxford. He did his undergraduate studies at the University 
of Cambridge, and received his PhD from Imperial College 
London, supervised by Kevin Buzzard, in 2011. After a term 
at the IAS, Princeton, he did postdoctoral work in Cam-
bridge and Imperial, and was a lecturer at King’s College 
London for five years before moving to Oxford in 2021.
His work has been supported by an EPSRC postdoctoral 
fellowship (2011–2014) and a UKRI future leaders fellow-
ship (2021–). He grew up in a village near Cambridge, and 
currently lives in northwest London with his partner Andy 
and their cat Balthazar.

Biographical Note
Jack Thorne was born in Hereford, England in 1987. He 
studied at the University of Cambridge before obtaining his 
PhD at Harvard University in 2012 under the supervision of 
Benedict Gross and Richard Taylor. He was a Clay Research 
Fellow during the years 2012–2017 and is now a Professor 
at the University of Cambridge and a Fellow of Trinity Col-
lege. In 2020, he was elected a Fellow of the Royal Society.
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Response from James Newton 
Our collaboration on this work was a great delight, bringing 
together a lot of the mathematics I’ve been thinking about 
since I was a student with Kevin Buzzard. I’d like to thank 
my former colleagues at King’s College London, together 
with Ana Caraiani, Toby Gee and Christian Johansson for 
their collaboration and friendship over the years. Finally, 
thanks to my family and to my partner Andy for his love 
and support. 

Response from Jack Thorne
I came to these questions after my earlier joint work with 
Laurent Clozel. I am deeply grateful to Laurent for sharing 
his ideas and point of view on mathematics.

Thanks are due to the institutions that have placed their 
trust in me, including the Clay Mathematics Institute and 
the University of Cambridge. Finally, special thanks to my 
wife Arti and family for all their love and support!

Credits
Photo of James Newton is courtesy of The Warden and Fel-

lows of Merton College Oxford.
Photo of Maksym Radziwill is courtesy of Whitney Clavin.
Photo of Jack Thorne is courtesy of Cambridge Photogra-

phers.

Response from James Newton and Jack Thorne
We are honoured to receive the Cole Prize in Number 
Theory and thank the selection committee and the AMS 
for their decision to recognise our work on functoriality 
for holomorphic modular forms. The symmetric power 
L-functions associated to Ramanujan’s δ function were first 
written down explicitly in the 1960’s by Serre, who pre-
dicted their analytic continuation. Around the same time, 
Langlands proposed a general definition of L-function of 
an automorphic representation of a reductive group and 
formulated his functoriality principle, which ultimately 
implies Serre’s prediction. We feel very lucky to be able to 
contribute to this circle of ideas.

Our work would not have been possible without the 
great progress that has taken place in the Langlands pro-
gram in the last 50 years, including foundational works by 
Kottwitz, Clozel, Harris, and Taylor on the cohomology of 
higher-dimensional Shimura varieties and the first mod-
ularity lifting theorems proved by Wiles and Taylor. Our 
arguments take place in the world of p-adic modular forms, 
as developed by Serre, Hida, Coleman, Mazur, Emerton, 
and Kisin. We owe an especially large intellectual debt to 
Bellaïche and Chenevier, who wrote a foundational book 
on the p-adic Hodge theory of overconvergent modular 
forms and emphasised the importance of pseudocharac-
ters in this context. A supporting paper of ours relies on 
ideas introduced by Pan in his PhD thesis. We would like 
to offer special thanks both to him and to our co-authors 
Allen and Anastassiades.


