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ARINKIN, Dima (Wisconsin)

1. Moduli of connections in the geometric Langlands program

September 17 (Tuesday) 11:15—12:15

2. The Hitchin fibration and the classical limit of the Langlands conjecture

September 18 (Wednesday) 10:00—11:00

The geometric Langlands program predicts a deep connection between two objects asso-

ciated with a compact Riemann surface X . One object is the space of holomorphic vector

bundles on X, the other is the space of connections on X . Even though the two spaces

are of a seemingly different nature, the geometric Langlands conjecture claims that they

are connected by a kind of Fourier transform. (The Fourier transform is ‘geometric’ as

well: it is an equivalence between certain categories associated to this spaces.)

Despite a lot of progress towards the proof of the conjecture, a complete proof exists

only in a handful of special cases, and even its precise formulation has been clarified only

recently. In my series of talks, I will present some of the recent results in this area.

The first talk is essentially an introduction to the geometric Langlands program. I

plan to formulate the conjecture and discuss some special cases when it has been verified.

The title of the second talk is ’The Hitchin fibration and the classical limit of the

Langlands conjecture’. In this approach to the geometric Langlands conjecture, the mod-

uli space of connections is viewed as a deformation of the Hitchin completely integrable

system. The geometric Langlands conjecture then becomes a quantization of the duality

(or, more precisely, of the Fourier-Mukai transform) for the Hitchin completely integrable

system.

YAMAKAWA, Daisuke

(Tokyo Institute of Technology)

Moduli spaces of meromorphic connections and quiver varieties

September 17 (Tuesday) 14:00—15:00

We describe some moduli spaces of meromorphic connections on the Riemann sphere

as Nakajima’s quiver varieties, according to Boalch’s dictionary relating a special class of

graphs to meromorphic connections. In particular, our result enables us to solve partially

the additive irregular Deligne-Simpson problem. This talk is based on a joint work with

Kazuki Hiroe.



IWAKI, Kouhei (Kyoto)

Voros coefficients for isomonodromy systems associated with the Painlevé

equations

September 17 (Tuesday) 15:30—16:30

The exact WKB analysis, developed by Voros, is an effective method for global study

of linear ordinary differential equations. It is known that the monodromy data for second

order linear ODEs can be described by the Borel sums of ”Voros coefficients” (cf. Section

3 of Kawai-Takei’s monograph from AMS). On the other hand, in 1990’s, Aoki, Kawai

and Takei established a foundation of the WKB analysis for Painlevé equations based on

the isomonodromic deformation. In the talk, after reviewing the above theories briefly,

I’ll show examples of Voros coefficients of isomonodromy systems and analyze their Borel

sums.

INABA, Michi-aki (Kyoto)

Moduli of parabolic connections and compactification

September 18 (Wednesday) 11:15—12:15

We will introduce the moduli space of regular singular parabolic connections on smooth

projective curves. This moduli space has a good properties with respect to Riemann-

Hilbert correspondence and isomonodromic deformation. By construction, this moduli

space is embedded in a certain projective moduli space. In the case of rank 2 on P1

with 4 poles, the compactification is nothing but the usual smooth compactification of

Okamoto space of Painlevé VI equations.

ABE, Takeshi (Kumamoto)

An example of strange duality for K3 surfaces

September 18 (Wednesday) 14:00—15:00

Strange duality is a duality between vector spaces of global sections of line bundles of

moduli spaces of sheaves. In this talk, we will discuss an example of strange duality for

K3 surfaces.

MITSUI, Kentaro (Kobe)

A survey of “David Nadler, The geometric nature of the fundamental

lemma, (2012)”

September 18 (Wednesday) 15:30—16:30

We give a survey of the article by David Nadler, which explains why the geometry

plays a role in the Fundamental Lemma.



SAITO, Masa-Hiko (Kobe)

Lagrangian fibrations in duality on moduli space of logarithmic connections

over a curve (joint works with Frank Loray)

September 19 (Thursday) 10:00—11:00

This work is a part of joint works with Frank Loray. We study the moduli space of

logarithmic connections of rank 2 on P1 minus n points with fixed spectral data. There

are two natural Lagrangian maps: one towards apparent singularities of the associated

fuchsian scalar equation, and another one towards moduli of parabolic bundles. We show

that these are transversal and dual to each other. In case n = 5, we recover the beautiful

geometry of Del Pezzo surfaces of degree 4. If time permits, I will also mention about

a joint work with S. Szabo about the general theory of apparent sigularities of parabolic

connections on a general curve.

LORAY, Frank (Rennes)

On the moduli space of sl(2,C)-connections on genus 2 curves

September 19 (Thursday) 11:15—12:15

This is a joint work with Viktoria Heu. On a given smooth projective curve of genus

2, the moduli space Con(X) of rank 2 stable bundles with a holomorphic trace-free con-

nection (up to bundle isomorphisms) is a 6-dimensional smooth and symplectic quasi-

projective variety. There is a natural forgetful map towards the 3-dimensional moduli

space Bun(X) of flat bundles, which is lagrangian (i.e. defines a lagrangian fibration of

Con(X)). We investigate the geometry of this map.

KANNO, Hiroaki (Nagoya)

Irregular puncture and generalized Whittaker state

September 19 (Thursday) 14:00—15:00

A large class of four dimensional N=2 superconformal gauge theories is obtained by

a twisted compactification of the six dimensional N=(2,0) superconformal theory on a

punctured Riemann surface C. Then AGT (Alday-Gaiotto-Tachikawa) correspondence

claims that the instanton partition function of the four dimensional gauge theory agrees

with a conformal block of some CFT on the Riemann surface C. We consider the case

where a confluence of the (regular) punctures creates an irregular puncture. We identify

the corresponding state in the Verma module and argue what happens on the four dimen-

sional gauge theory side. The whole story should be related to the Hitchin system with

irregular singularities (wild ramifications).



MORI, Izuru (Shizuoka)

A moduli space of regular modules over some Fano algebras

September 19 (Thursday) 15:30—16:30

A Fano algebra introduced by Minamoto is roughly speaking a finite dimensional al-

gebra which is derived equivalent to a (noncommutative) Fano variety. Over such an

algebra, a notion of regular module was introduced by Herschend, Iyama and Oppermann

from the view point of representation theory of finite dimensional algebras. In this talk,

we will define the notions of Fano algebra and regular module, and then explicitely calcu-

late moduli spaces of regular modules over some simple examples of Fano algebras using

techniques of noncommutative algebraic geometry.

HARAOKA, Yoshishige (Kumamoto)

Rigidity of local systems over complement spaces of hypersurfaces

September 20 (Friday) 10:00—11:00

Let S be a hypersurface in a projective space X. We can define the rigidity of local

systems on X \ S. For the case X = P1, S being a set of a finite number of points, the

rigidity is completely determined by the spectral types of the local monodromies. For the

case dimX > 1, the rigidity is almost determined by the spectral types, and we come to

several different phenomena from the case X = P1.

In this talk, I will show these phenomena by several examples, where S is an arrange-

ment of lines or some free divisor. As in the case X = P1, the middle convolution will be

a basic tool for the study of the rigidity. We can define the middle convolution at least

for the local systems over the complement spaces of hyperplane arrangements. Several

properties will be shown.

There remain several fundamental problems. Can we define the index of rigidity for

local systems over X \ S? Can we describe the conditions on the eigenvalues of the local
monodromies for the existence of a local system?

KOMYO, Arata (Kobe)

On compactifications of character varieties of n-punctured projective line

September 20 (Friday) 11:15—12:15

We construct compactifications of SL2(C)-character varieties of n-punctured projec-

tive line and study the boundary components of the compactifications. This study is

motivated by the conjecture for the configuration of the boundary components, due to C.

Simpson. We verify the conjecture for a few examples.


