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Martin Olsson
Mihnea Popa
Richard Thomas
Editors





PURE MATHEMATICS
Proceedings of Symposia in

American Mathematical Society | Clay Mathematics Institute

Volume 97.1

Algebraic Geometry:
Salt Lake City 2015

2015 Summer Research Institute
Algebraic Geometry
July 13–31, 2015
University of Utah, Salt Lake City, Utah

Tommaso de Fernex
Brendan Hassett
Mircea Mustaţă
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Preface

The 2015 American Mathematical Society Summer Institute on Algebraic Ge-
ometry was held July 13–31 at the University of Utah, in collaboration with the
Clay Mathematics Institute. The six of us served as the organizing committee along
with ex officio members Ellen Maycock (AMS) and Nick Woodhouse (CMI).

A total of 742 mathematicians from 28 countries attended over the three week
period. The Summer Institute featured plenary lectures in the morning by 16
different speakers. The afternoons offered four parallel sessions in which 144 invited
talks spread across 12 seminars were given, each 50 minutes long. There were also
72 contributed talks of 30 minutes each, as well as two poster sessions.

We are grateful to the seminar organizers: Bhargav Bhatt, Sébastien Boucksom,
Jean-Louis Colliot-Thélène, David Eisenbud, Daniel Huybrechts, Yujiro Kawamata,
Stefan Kebekus, Kiran Kedlaya, Minhyong Kim, János Kollár, Davesh Maulik,
David Nadler, Sam Payne, Bjorn Poonen, SugWoo Shin, Burt Totaro, Claire Voisin,
and Annette Werner. Without their advice we could not have hoped to offer so
broad a perspective on algebraic geometry.

The Summer Institute was preceded by the ‘Graduate Student Bootcamp’ led
by İzzet Coşkun, Tommaso de Fernex, Angela Gibney, and Max Lieblich; this
contributed very positively to the atmosphere of the meeting as whole. Manuscripts
from this program will be published separately.

The contribution of the AMS cannot be overstated—it provided hundreds of
hours of staff time at its own expense. AMS staff and management are largely re-
sponsible for the success of the Institute. The leadership of Ellen Maycock and
Christine Stevens ensured we had the resources necessary to run the meeting,
and the expertise of Robin Aguiar, Gina Alsfeld, Laura Byrum, Chris Davis, Lori
Melucci, and Penny Pina ensured it ran smoothly. The National Science Founda-
tion Division of Mathematical Science was our largest source of funding, through
award 1447423. The Clay Mathematics Institute contributed funds to support ple-
nary speakers and young international participants, as well as to stream and record
all the invited lectures. The National Security Agency, the Simons Foundation, and
the European Mathematical Society also provided key support.

Tommaso de Fernex
Brendan Hassett
Mircea Mustaţă
Mihnea Popa
Martin Olsson
Richard Thomas
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Scientific program

Full details of the program are available at https://sites.google.com/site/
2015summerinstitute/, the website of the Summer Institute. It also offers links
to lecture notes and videos of invited talks.

First week

Plenary lectures

Serge Cantat: Groups of birational transformations
Simon Donaldson: Stability of algebraic varieties and Kähler geometry
Christopher Hacon and James McKernan: Birational geometry and moduli spaces
of varieties of general type

Claire Voisin: Stable birational invariants and the Lüroth problem

Invited lectures

Valery Alexeev: Concrete functorial compactifications of moduli of K3 surfaces
Carolina Araujo: Foliations with positive tangent sheaf
Paul Aspinwall: Mirror symmetry and extremal transitions in the toric world
Sébastien Boucksom: K-stability, growth of functionals and singularities of pairs
Frédéric Campana: Pseudoeffectivity properties of orbifold cotangent bundles
Junyan Cao: Kodaira dimension of algebraic fiber spaces over abelian varieties
Paolo Cascini: Birational geometry and singularities in positive characteristic
Ana-Maria Castravet: Mori Dream Spaces
Fabrizio Catanese: Projective K(π, 1) spaces and applications to moduli problems
Jungkai Chen: Geography of threefolds of general type
Aldo Conca: Multigraded ideals with a radical gin
Tommaso de Fernex: Birational geometry of projective hypersurfaces
David Eisenbud: Higher matrix factorizations for complete intersections: An intro-
duction and an application

Gavril Farkas: The Green-Lazarsfeld secant conjecture
Osamu Fujino: On semi-log canonical pairs
Daniel Greb: Movable curves and semistable sheaves
Paul Hacking: Theta functions for K3 surfaces
Andreas Höring: MMP for compact Kähler threefolds
Stefan Kebekus: Higgs sheaves on singular spaces and the Miyaoka-Yau Inequality
for minimal varieties of general type

Sándor Kovács: Projectivity of the moduli space of stable log-varieties
Radu Laza: Birational geometry of the moduli space of hyperelliptic quartic K3s
Robert Lazarsfeld: Syzygies of algebraic curves of large degree

ix
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Mihai Păun: Metric properties of direct images of twisted relative canonical bundles
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Second week

Plenary lectures
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Mark Gross: Mirror symmetry
Maxim Kontsevich: Mirror symmetry: new definitions
Jacob Lurie: Cohomology theories and commutative rings; Representation theory
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Ishai Dan-Cohen: Towards Chabauty-Kim loci for the polylogarithmic quotient
over an arbitrary number field



xiv SCIENTIFIC PROGRAM

Johan de Jong: Local Picard groups
Laurent Fargues: From local class field theory to the curve and vice versa
Tom Fisher: On families of n-congruent elliptic curves
Roger Heath-Brown: Rational points on intersections of quadrics
Eugen Hellmann: Degenerations of trianguline representations
Yuichiro Hoshi: Classical p-adic Teichmuller theory in characteristic three
Eric Katz: Uniform bounds on rational and torsion points on curves
Kiran Kedlaya: (φ,Γ)-modules on analytic, adic, and perfectoid spaces
Moritz Kerz: K-theory of non-Archimedean algebras and spaces
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