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decades, requiring the development 
of substantial technology to support 
subtle computation. Their construc-
tion 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 ap-
plication 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.

Biographical Note
Michael Hill earned his PhD from MIT in 2006 under the 
direction of Michael Hopkins. He was first a Whyburn In-
structor 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.
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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 homo-
topy theory when there are no group actions visible in the 
statement of the theorem. The proof is an extremely elab-
orate, beautiful, and surprising combination of principal 
strands of research in homotopy theory over the past two 

The 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.
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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 homo-
topy 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 land-
scape 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 impor-
tantly, I’d like to thank Mark Mahowald for, well, every-
thing. I am a mathematician because of him.

Biographical Note
Douglas Ravenel received his PhD from Brandeis Univer-
sity 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 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 

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 topol-
ogy 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 compu-
tation, it is always wrong.” Collaborating with them beau-
tifully 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 North-
western University under the direction of Mark Mahowald 
as well as his DPhil 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.

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 prob-
lem” 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.
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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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