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Biographical Sketch: Hugo Duminil-Copin
Hugo Duminil-Copin is professor at the University of Ge-
neva and permanent professor at the Institut des Hautes 
Etudes Scientifiques (IHES). From 2008 to 2012, he did 
his doctoral work at the University of Geneva under the 
direction of Stanislav Smirnov and continued at Geneva for 
his postdoctoral work. In 2013 he was appointed assistant 
professor at Geneva and became full professor in 2014. His 
many honors include the following: the Vacheron–Con-
stantin Prize (2012); the Rollo Davidson Prize (joint with 
V. Beffara; 2012); the Oberwolfach Prize (2013); the Cours 
Peccot du Collège de France (2015); the Early Career Award 
of the International Association of Mathematical Physics 
(2015); the Prize of the European Mathematical Society 
(2016); the New Horizons Prize in Mathematics (2017); the 
Grand Prix Jacques Herbrand de l’Académie des Sciences 
(2017); the Loève Prize (2017); and the Dobrushin Prize of 
the Russian Academy of Sciences (2019). He was an invited 
speaker at the International Congress of Mathematicians 
in Rio de Janeiro, Brazil (2018). He is a member of the 
Academia Europaea.

The Work of June Huh
June Huh is awarded the Fields 
Medal 2022 for bringing the 
ideas of Hodge theory to com-
binatorics, the proof of the 
Dowling–Wilson conjecture 
for geometric lattices, the proof 
of the Heron–Rota–Welsh 
conjecture for matroids, the 
development of the theory of 
Lorentzian polynomials, and 
the proof of the strong Mason 
conjecture.

Using methods of Hodge 
theory, tropical geometry, and 
singularity theory, Huh, with 

The Work of Hugo Duminil-Copin
Hugo Duminil-Copin  is 
awarded the Fields Medal 2022 
for solving long-standing prob-
lems in the probabilistic theory 
of phase transitions in statis-
tical physics, especially in di-
mensions three and four. 

Hugo Duminil-Copin has 
transformed the mathematical 
theory of phase transitions in 
statistical physics and solved 
several long-standing open 
problems, in particular in the 

dimensions three and four as well as in the non-integrable 
cases in dimension two. His work has opened up several 
new research directions. Here we describe only a few of his 
many results in this field.

The most striking results of Duminil-Copin are for 
Ising-type models in dimensions three and four. Together 
with collaborators, he has established the continuity and 
sharpness of the phase transition in dimension three, 
problems open since the 80s. In dimension four, together 
with Aizenman, he has proved mean field critical behavior 
of the Ising model and, remarkably, the triviality of the 
four-dimensional Euclidean scalar quantum field theory, 
an open conjecture in physics since the 70s.

Likewise, in two-dimensional dependent Fortuin– 
Kasteleyn (FK) percolation, Duminil-Copin and collab-
orators have proven continuity or discontinuity of the 
transition for all parameter values and universality in the 
critical FK model on isoradial graphs. Furthermore, by 
proving rotational invariance at large scale for the critical 
FK models, he has taken an important step toward estab-
lishing their large-scale conformal invariance, which in turn 
would provide the missing ingredient for connecting them 
rigorously to the world of 2D conformal field theories.

2022 Fields Medals Awarded

June Huh

Hugo Duminil-Copin

The recipients of the 2022 Fields Medals have been announced at the International Congress of Mathematicians (ICM). 
They are Hugo Duminil-Copin, June Huh, James Maynard, and Maryna Viazovska. Following are the official prize 
citations issued by the International Mathematical Union (IMU) and biographical information about the recipients.
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The Work of James Maynard
James Maynard is awarded the 
Fields Medal 2022 for contri-
butions to analytic number 
theory, which have led to major 
advances in the understand-
ing of the structure of prime 
numbers and in Diophantine 
approximation. Maynard made 
spectacular contributions in an-
alytic number theory. His work 
is highly ingenious, often lead-
ing to surprising breakthroughs 
on important problems that 
seemed to be inaccessible by 
current techniques.

Some of the most famous questions in number the-
ory regard the distribution of prime numbers. While the 
large-scale distribution of prime numbers is governed 
by the Prime Number Theorem (and more precisely, but 
conjecturally, by the Riemann Hypothesis), many natural 
problems deal with short (or sparse) scales. Maynard has 
obtained many remarkable results in this direction. For 
instance, while the sequence of prime numbers generally 
becomes increasingly sparse, he showed that there are 
infinitely many “prime clusters,” of any fixed size m, each 
contained in a bounded interval (the bound necessarily 
depending on m). This is a marked improvement on the 
famous result of Zhang, which established the case m = 2, 
which had been obtained a few months before. Maynard’s 
method, at once elegant and powerful, pushed the bound-
aries of sieve theory in a particularly surprising way. In a 
seemingly opposite direction, Maynard went on to show 
that sometimes primes are much more sparse than aver-
age, a well-known Erdős problem on which no qualitative 
progress had been made for decades.

Maynard has also produced fundamental work in 
Diophantine approximation, having solved the Duffin– 
Schaeffer conjecture with Koukoulopoulos. This conjecture, 
posed in 1941, can be thought of as the ultimate general-
ization of Khintchine‘s Theorem, describing how well a 
typical real number can be approximated by rational ones.

Biographical Sketch of James Maynard
James Maynard is a professor of number theory at the Uni-
versity of Oxford. He received his DPhil in mathematics 
from Balliol College, Oxford University, in 2013. He was 
a CRM-ISM Postdoctoral Fellow at the University of Mon-
treal from 2013 to 2014. In 2015 he was awarded a Clay 
Research Fellowship. In 2017 he was a research member 
of the Mathematical Sciences Research Institute (MSRI) in 
Berkeley, California, and then a member of the Institute 
for Advanced Study at Princeton. He joined the University 
of Oxford as professor in 2018. His honors include the 

his collaborators, has transformed the field of geomet-
ric combinatorics. Huh and Botong Wang used tools 
of algebraic geometry and intersection theory to prove 
the Dowling–Wilson conjecture for realizable matroids. 
Karim Adiprasito, Huh, and Eric Katz discovered combi-
natorial analogues of Hodge theory and proved the hard 
Lefschetz theorem and the Hodge–Riemann relations for 
arbitrary matroids. They used these results to resolve the 
Heron–Rota–Welsh conjecture about the log-concavity of 
the characteristic polynomial of a matroid. Petter Brändén 
and Huh developed the theory of Lorentzian polynomials, 
connecting continuous and discrete convex analysis via 
tropical geometry. They proved the strong Mason conjecture 
for matroids and discovered applications in different areas 
of mathematics, from projective algebraic geometry to Potts 
models in statistical mechanics.

Biographical Sketch: June Huh
June Huh received his PhD in 2014 from the University of 
Michigan, advised by Mircea Mustaţă. He received a five-
year Clay Fellowship from the Clay Mathematics Institute 
(CMI) in 2014 and consequently spent the years 2014–2017 
as a visiting fellow at the Institute for Advanced Study (IAS) 
and Princeton University and the years 2017–2019 as vis-
iting professor at the IAS. In 2019–2020 he was Fernholz 
Visiting Professor at IAS and Princeton. He was professor at 
Stanford University from 2020 to 2021 and joined Prince-
ton as a full professor in 2021. His honors include the Wirt 
and Mary Cornwell Prize in Mathematics from the Uni-
versity of Michigan (2014); the Blavatnik Regional Award 
for Young Scientists of the New York Academy of Sciences 
(2017); a New Horizons in Mathematics Prize (2019); the 
Ho-Am Prize in Science (2021); and a Simons Investigator 
Award (2021). He has delivered many invited talks and 
addresses, among them the Andrzej Jankowski Memorial 
Lecture (Gdańsk University, 2018), the Simons Lectures in 
Mathematics (Massachusetts Institute of Technology, 2019), 
the Simon Marais Lectures (University of Sydney, 2019), the 
Abraham Robinson Memorial Lectures (Yale University, 
2020), and the Göran Gustafsson Lectures in Mathematics 
(Institut Mittag-Leffler, 2022). He gave an invited address at 
the AMS Meeting at the Ohio State University (2018) and 
also was an invited speaker at the International Congress of 
Mathematicians in Rio de Janeiro, Brazil, in 2018. He has 
been an editor for the  Journal of Combinatorial Theory, Series 
A, International Mathematics Research Notices, and the Duke 
Mathematical Journal, an Advisory Editor for Combinatorial 
Theory, and a member of the Advisory Board of Springer 
Graduate Texts in Mathematics.

James Maynard
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showed that any even Schwartz function can be written  
∑∞n=0 (an(x)f(√n)+ bn(x)f̂(√n)) for certain special functions 
an and bn.

With Cohn, Kumar, Miller, and Radchenko, she showed 
that the E8 and Leech lattice not only gave optimal sphere 
packings in dimensions eight and twenty-four, but that 
they minimize energy for every potential function that is a 
completely monotonic function of squared distance.

Biographical Sketch: Maryna Viazovska
Maryna Viazovska is a full professor at École Polytechnique 
Fédérale de Lausanne (EPFL) in Switzerland. She was born 
in Kiev, Ukraine, in 1984. She received her PhD in 2013 
from the University of Bonn under the supervision of Don 
Zagier and Werner Muller. She did postdoctoral work at the 
Berlin Mathematical School and the Humboldt University 
of Berlin; she was also a Minerva Distinguished Visitor at 
Princeton University. Her many honors include the Salem 
Prize (2016), a Clay Research Award (2017), the SASTRA Ra-
manujan Prize (2017), the European Prize in Combinator-
ics (2017), the New Horizons in Mathematics Prize (2018), 
the AMS Ruth Lyttle Satter Prize (2019), the Fermat Prize 
(2019), and the EMS Prize of the European Mathematical 
Society (2020). She is the second woman (after Maryam 
Mirzakhani) to receive the Fields Medal.

The 2022 ICM was held virtually. The prize ceremony 
and prize lectures took place in person in Helsinki, Finland. 
A future issue of the Notices will highlight the recipients of 
other awards given at the Congress.

—From IMU announcements
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SASTRA Ramanujan Prize (2014), the Whitehead Prize of 
the London Mathematical Society (2015), the EMS Prize 
of the European Mathematical Society (2016), the Wolfson 
Merit Award of the Royal Society (2017), the Compositio 
Prize (2019), and the AMS Cole Prize in Number Theory 
(2020). Jointly with K. Ford, B. Green, S. Konyagin, and 
T. Tao, he received the Erdős US$10,000 Problem Prize in 
2016. He is managing editor of the Journal of the London 
Mathematical Society. He is active in outreach, authoring 
a number of popular press articles and being featured in 
multiple videos.

The Work of Maryna Viazovska
Maryna Viazovska is awarded 
the Fields Medal 2022 for 
the proof that the E8 lattice 
provides the densest packing 
of identical spheres in eight 
dimensions and further con-
tributions to related extremal 
problems and interpolation 
problems in Fourier analysis.

A very long-standing prob-
lem in mathematics is to find 
the densest way to pack iden-
tical spheres in a given dimen-
sion. It has been known for 

some time that the hexagonal packing of circles is the 
densest packing in two dimensions, while in 1998 Hales 
gave a computer-assisted proof of the Kepler conjecture that 
the faced centered cubic lattice packing gives the densest 
packing in three dimensions. The densest packing wasn‘t 
known in any other dimension until, in 2016, Viazovska 
proved that the E8 lattice gave the densest packing in eight 
dimensions and, very shortly afterwards, together with 
Cohn, Kumar, Miller, and Radchenko, proved that the Leech 
lattice gave the densest packing in twenty-four dimensions. 
Viazovska‘s approach built off work of Cohn and Elkies, 
who had used the Poisson summation formula to give 
upper bounds on the possible density of sphere packings in 
any dimension. Their work had suggested that in eight and 
twenty-four dimensions there might exist a radial Schwartz 
function with very special properties (for instance, it and its 
Fourier transform should vanish at the lengths of vectors 
in the respective lattice packings) which would give an 
upper bound equal to the lower bound coming from the 
known lattice packings. Viazovska invented a completely 
new method to produce such functions based on the theory 
of modular forms.

Viazovska has developed these ideas in other direc-
tions. With Radchenko, she proved the unexpected re-
sult that any even Schwartz function such that it and 
its Fourier transform vanish at the square root of every 
non-negative integer must be identically zero. In fact, they 

Maryna Viazovska


