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Name: Keiji Oguiso

Subject: Algebraic Geometry
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Current Research Interest: I am studying biregular and birational automorphisms of projective vari-
eties, especially those of K3 surfaces, rational manifolds, Calabi-Yau manifolds and hyperkéhler mani-
folds, from the view of algebraic geometry and complex dynamics of several variables. I am also interested
in applications (of idea) in positive characteristic.

Request for Students: I would like to have students who like mathematics and are motivated. It is

more apreciated if in addition, they know basics of algebra.
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Bonatti, Diaz & Viana, Dynamics Beyond Uniform Hyperbolicity (Springer)
FEREDRILZ D IITREOATH Y, RFRFMELHE S HELNLTVET, 7T
EHDOHDLHEHEL LTI,

Palis & de Melo, Geometric Theory of Dynamical Systems (Springer)

Shub, Global Stability of Dynamical Systems (Springer)

Maiié, Ergodic Theory of Differentiable Dynamics (Springer)

Robinson, Dynamical Systems, Stability, Symbolic Dynamics, and Chaos (CRC)
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Katok & Hasselblatt, Introduction to the Modern Theory of Dynamical Systems (Cam-
bridge)
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BUFHRNEIZ O TIE, AR (TR, Ato o— 3, KIG O Ak
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T, BLELS E Vo Bt F LD b, =2 THLWWDOTHS O L 72 5§55
BEES ZEET RAALZALET. ERESLZO T, ZOonHEoh, #IZHA
TN E NS TEBERIAANERE L HWET., — 5T, HIFMREonEirLTLED &
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K4 : Mikhail Kapranov (%7 7°7 /7 7, I/ A)L)
EH - AREEEA
—T7—K BV 7 A%, AXT oy K, kI, ST

REDIHEME
My background is in algebra, algebraic geometry and category theory.

I am interested in interactions among these areas such as:

e Abstract algebraic structures (operads and their generalizations)
arising from moduli spaces in algebraic geometry, including mod-
uli spaces of curves and moduli space of hypersurfaces (leading to
combinatorics of secondary polytopes).

e Relations between algebraic geometry and representation theory
(Hall algebras of categories of coherent sheaves).

e In nite-dimensional objects in algebraic geometry, especially algebro-
geometric model spaces of paths and loops.

e Derived algebraic geometry, in particular derived moduli spaces of
algebro-geometric objects and analysis on such derived spaces.

e Nom-commutative and categorical methods in algebraic geometry.

BHEADEYE

Ideally, T would like the students wishing to work with me to have
some basic background in algebraic geometry (schemes, algebraic curves)
and homological algebra (sheaf cohomology). Additional background in
category theory (e.g., derived categories, higher categories and so on)
would be welcome but not strictly necessary.
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EAHARAT A, e o Bk RE. Hall U O RIGHSE %5 00 F 2 9172 a8 2 B <
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FHE~DEH : Hartshorne @ [ Algebraic Geometry | 7z &, REGA 2 D FLEERI R IT K FBE
AZETIHICOFTEBWTHRLWTT, EELEET 5 &b RYITF2, BFfIciHE
ICENH LA TEL LIRS 2BICER T, REGRMTOERAREZME 2726, FF [E
g D ERE L REGRTY | 0BOH A LHRD 5 7 —< 2 EA T, BET 25 & AbE
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BV, Bl XIEND AL OREGEIZEMkEZ L > TWET,
https://member.ipmu. jp/hiraku.nakajima/Lecture/21_XD.html
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TIH, TOMDIEIZEH Mk EZ D2 28T THLET,

LB, —ARELETTN 5D UVERNRZE2HBLET, LOFE
IXKavli IPMUT, #%, W, KXZEZ2MHAEHLETFEFHOBZMS Z LIZEOHHA
TWAMSEFTTY, L7zhio T, MHICERTIHFEZMBELIZ-VWEZEZTWEAE
Bl L ¥4, £/, Kavli IPMUTIXIZEEA T O I F—I13f7bhTWETH FH4
MTORETLENZ e o, DR EHBELBETIEIG A EZ B W2 R L W T
Lo, ¥IF—%EGTT5H, Kavli IPMUTT A0 HKR L THRD -0 E BWE

ER

PR E LTld, FTIEFEHOBZEOHNE R TEALETHIIDFITEVWTIELL
EHWET, BT, A aFEOY—0RM. U —F - ) —BRORMIZHEEL C
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K% : Todor Milanov (X23/7 bk F—JL)

oHFa V8- )-8 - K%K, REEM

*—7—F : quantum cohomology, Gomov-Witten invariants, mirror
symmetry, period integrals, Kac-Moody Lie algebras, vertex

algebras, integrable systems

REOHAME

The main focus of my work is in singularity theory and Gromov—Witten (GW)
theory of compact Kéahler orbifolds with semi-simple quantum cohomology.
Singularity theory can be viewed as an application of algebraic/complex
geometry and topology to the study of isolated critical points of holomorphic
functions, while GW theory is intersection theory on the moduli space of
holomorphic stable maps. One of the important recent discoveries is what is
now called a mirror symmetry phenomenon: GW invariants can be described via
the asymptotic expansions of oscillatory integrals. Using the period integrals in
singularity theory and the mirror symmetry phenomenon, I am working on
problems related to two very interesting features of GW theory: integrability
and modularity. Namely, if the quantum cohomology is semi-simple then GW
theory is a source of a certain class of integrable hierarchies that generalize the
famous KdV hierarchy. In the other extreme, if the target manifold is a
Calabi-Yau (CY), then the quantum cohomology is never semi-simple and it is
expected that the GW invariants are organized in Fourier series that resemble
and generalize the Fourier series of a modular form. Surprisingly, the finite
group quotients of CY manifolds often have semi-simple quantum cohomology
and modularity can be studied via mirror symmetry with the methods of
singularity theory.

FEADEEZE. | am expecting that students wishing to work with me will have
some basic knowledge of algebraic geometry, such as schemes and sheaf
cohomology (Chapters I, II and III in Hartshorne, “Algebraic Geometry”),
complex geometry (Chapter 0 in Griffiths and Harris, “Principles of algebraic
geometry”), representation theory of simple Lie algebras (Fulton and Harris,

“Representation theory”).
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