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Preface

The 2005 AMS Summer Research Institute on Algebraic Geometry was held at

the University of Washington, Seattle, from July 25 through August 12, 2005. The

advisory committee consisted of the five of us together with V. Alexeev, J. de Jong,

J. Li, and K. Smith. The articles in the present volumes represent the plenary

lectures, the Clay lectures, and several surveys related to seminar talks.

The first week of the Institute was centered on moduli problems and the inter-

actions between algebraic geometry, symplectic geometry and string theory. The

topic of the second week was classical algebraic geometry with a focus on bira-

tional geometry. Arithmetic geometry and characteristic p methods were taken up

in the third week. The seminar organizers, V. Alexeev, D. Auroux, D. Ben-Zvi,

F. Bogomolov, J. Bryan, H. Esnault, W. Fulton, N. Katz, S. Katz, K. Kedlaya,

J. Kollár, R. Lazarsfeld, M. Levine, J. Li, E. Miller, Y. Ruan, K. Smith, B. Siebert,

Y. Tschinkel, G. Tian, B. Toën, and E. Viehweg, played an important role in struc-

turing the scientific program.

A large fraction of the participants stayed for the entire period. With a total of

513 mathematicians in attendance, Seattle 2005 was perhaps the largest algebraic

geometry conference in history.

We would like to thank J. Maxwell, R. Aguiar, and L. Melucci of the AMS

for their work in the planning and the day-to-day organization of the Institute.

The principal funding for the program came from the NSF. D. Ellwood and the

Clay Institute provided crucial additional support as did DARPA and the NSA.

S. Kovács, T. Pantev, and R. Vakil put together an outstanding graduate student

program that started before and extended for the duration of the Institute.

Finally, we would particularly like to thank all the speakers and participants

for their contributions to Seattle 2005. The success of the Institute was due to

them.

D. Abramovich, A. Bertram, L. Katzarkov

R. Pandharipande, M. Thaddeus
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Scientific Program
1

First week

Plenary lectures

K. Hori, Mirror symmetry

I. Madsen, Homotopy theory and the mapping class group: Mumford’s conjecture

A. Okounkov, Geometry and physics of localization sums

R. Pandharipande, Gromov-Witten theory in low dimensions

P. Seidel, Geometry and algebra of Lefschetz fibrations

Seminar lectures

D. Arcara, Moduli spaces in the derived category of K3 surfaces

J. Amoros, Mapping tori and homotopy properties of closed symplectic four-manifolds

D. Auroux, Homological mirror symmetry for blowups of CP2

K. Behrend, Donaldson-Thomas invariants via microlocal geometry

A. Bertram, Relative stable maps and admissible covers

J. Bryan, The local Gromov-Witten theory of curves

A. Caldararu, Duflo, Riemann-Roch, and Cardy — Lie theory, algebraic geometry,

and physics: unified

F. Campana, Multiple fibres, orbifolds, and classification theory

L. Caporaso, Néron models over moduli of stable curves

L. Chen, The equivariant cohomology of quot schemes

I. Ciocan-Fontanine, A generalization of the Hori-Vafa conjecture

T. Coates, The Gromov-Witten theory of a point and KdV

H. D’Souza, Automorphism and collineation groups of good curves

R. Donagi, Geometric transitions, Calabi-Yau integrable systems, and open GW

invariants

C. Faber, On motives for cusp forms

B. Fantechi, The virtual fundamental class revisited

G. Farkas, Effective divisors on the moduli space of curves

A. Gathmann, Relative Gromov-Witten invariants and tropical geometry

A. Gibney, A higher dimensional analog of the moduli space of stable pointed

rational curves

T. Graber, Gromov-Witten theory of orbifolds and their crepant resolutions

1A complete record of the scientific program, including abstracts and notes, can be found at
http://www.math.columbia.edu/~thaddeus/seattle/program.html
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Second week

Plenary lectures

M. Haiman, Macdonald polynomials and Hilbert schemes

J. Harris, Rationality, unirationality, and rational connectivity

J. Kollár, Resolution of singularities in characteristic zero

J. McKernan, On the existence of flips

V. Shokurov, Flips and finitely generated algebras

C. Voisin, Hodge theory and the topology of compact Kähler and complex projective

manifolds
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Seminar lectures

H. Abo, Construction of rational surfaces in projective fourspace

V. Alexeev, Log canonical pairs and compactified moduli spaces

Y. Amitani, Projective manifolds with hyperplane sections being

five-sheeted covers of Pn
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L. Borisov, Should we teach toric varieties to our students?
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A.-M. Castravet, Hilbert’s 14th problem and Cox rings

A. Corti, Explicit 3-folds

J.-P. Demailly, Recent results on hyperbolic algebraic varieties

H. Derksen, Quivers and combinatorics

S. Di Rocco, Toric varieties with dual defect and defect polytopes

L. Ein, Multiplier ideals

D. Eisenbud, Varieties, sets, and schemes – ”of minimal degree”

P. Eyssidieux, Infinite coverings of complex projective manifolds

S. Grushevsky, Geometry of Ag and its compactifications

C. Hacon, Extension theorems and their applications to birational geometry

T. Holm, Act globally, compute locally: group actions, fixed points, and localization

K. Hulek, Volumes of lattices, the Borcherds modular form, and K3 surfaces

S. Ishii, Irreducible components of contact loci in arc spaces
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T. Szemberg, Conjectures of Nagata and Hirschowitz and the Zariski decomposition

B. Totaro, Equivariant Chow groups: applications to quadratic forms and algebraic
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