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#LE B (Inoue Rei) TEKXE

Cluster algebraic structure of geometric R-matrices

The geometric R-matrices are ‘rational’ version of the combinatorial R-matrices acting
on crystals. In this talk we introduce cluster R-matrices as sequences of mutations in
triangular grid quivers on a cylinder, and show that the affine geometric R-matrix of
symmetric tensor representations is obtained from the cluster R-matrix. Further we
study a quantization of the affine geometric R-matrix, compatible with the quantum
cluster structure a la Fock and Goncharov. We also mention quantum analogues of the
loop symmetric functions, which are the invariants of the quantum affine geometric
R-matrix.

This work is based on a joint work with Thomas Lam and Pavlo Pylyavskyy.

Xl 48 (Ohkawa Ryo) BfgH K%

Instanton counting on the minimal resolution of the A;-singularity

I introduce Nekrasov partition functions defiend from A;-singularity. These are gen-
erating functions of integrations over moduli of framed sheaves on resolutions of A;-
singularity. We consider two resolutions, the minimal resolution and a stacky resolu-
tion, that is, the quotient stack of the projective plane by the cyclic group of order 2.
I will show functional equations between Nekrasov partition functions defined from

these two resolutions.

K& #&fE (Oya Hironori) RRAZ
Twist automorphisms on quantum unipotent cells and the Chamber
Ansatz
Berenstein, Fomin and Zelevinsky introduced twist automorphisms on unipotent
cells in order to describe the inverses of certain embeddings of tori into unipotent
cells. The resulting descriptions are called the Chamber Ansatz formulae.

In this talk, we provide quantum analogues of the Chamber Ansatz formulae. In-
deed, quantum analogues of twist automorphisms on unipotent cells have been con-

structed by Kimura and the speaker in general settings. Roughly speaking, we give
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the explicit description of “the inverse of a certain embedding of a quantum torus into
the quantum unipotent cell”, though we do not have the actual spaces but have their
coordinate rings. This proves that our quantum twist automorphisms are the gener-
alization of Berenstein-Rupel’s ones on unipotent cells associated with the squares of
acyclic Coxeter elements.

By the way, there also exist many embeddings of the quantum tori into the quantum
unipotent cells which come from the quantum cluster algebra structures. Hence we
next discuss the compatibility between the quantum twist automorphisms and the
quantum cluster algebra structures.

A part of this talk is based on a joint work with Yoshiyuki Kimura.

A# FE (Kimura Yoshiyuki) AFRFFIZAZ

Twist automorphisms on quantum unipotent cells and the dual canonical
bases

Let GG be a connected simply-connected complex simple algebraic group with a fixed
maximal torus H, a pair of Borel subgroups By such that By " B_ = H and a
Weyl group W = Normg (H) /H and the maximal unipotent subgroups Ny C By.
For a Weyl group element w € W, we consider the unipotent cell N_ N BywB,,
where w is a lift of w in Norm¢ (H). Berenstein, Fomin and Zelevinsky introduced
certain automorphism on the unipotent cell, called twist automorphism, for solving
“the factorization problems” which describes the inverse of “toric chart” of the
associated Schubert varieties.

The quantum unipotent cell is a quantum analogue of the coordinate ring of N_ N
B wB, which was introduced by De Concini and Procesi and they proved an isomor-
phism between it and a quantum analogue of the coordinate ring of N_ (w) N WGy,
where N_ (w) = N_ NNy w~! and wGy is the “Gauss” cell associated with w.

In this talk, we construct a quantum analogue of the twist automorphism, called a
quantum twist automorphism, as a composite of the De Concini-Procesi isomorphism
and the twist isomorphism between N_ N BiwB, and N_ (w)NwGy which is defined
by Gaussian decomposition and study its basic properties. In fact, we proved that the
the quantum twist automorphism preserves the dual canonical basis of the quantum

unipotent cell. This is a joint work with Hironori Oya.



£/R 88 (Kuwabara Toshiro) HEKZ

Vertex algebras associated with hypertoric varieties

We construct a family of vertex algebras associated with a family of symplectic sin-
gularity /resolution, called hypertoric varieties. While the hypertoric varieties are
constructed by a certain Hamiltonian reduction associated with a torus action, Our
vertex algebras are constructed by (semi-infinite) BRST reduction. The construction
works algebro-geometrically and we construct sheaves of h-adic vertex algebras over
hypertoric varieties which localize the vertex algebras. We show when the vertex
algebras are vertex operator algebras by giving explicit conformal vectors. We also
show that the Zhu algebras of the vertex algebras, associative algebras associated with
non-negatively graded vertex algebras, coincide with the universal families of filtered

quantizations of the coordinate rings of the hypertoric varieties.

TRl X (Gejima Kohta) KfRKZ

An explicit formula of the unramified Shintani functions on GSp(4)

Let F' be a non-archimedean local field of arbitrary characteristic. We give an explicit
formula of the unramified Shintani functions on GSp,(F'). As an application, we

evaluate a local zeta integral of Murase—Sugano type, which turns out to be the spin
L-factor of GSp,.

TR B (Genra Naoki) HEBKZHIEH

Wakimoto representations of W-algebras
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HH%3E % (generic 72 kK IR U T) BT 5. 2D & (—H&D)W REUZ, screening
operator =5 DK & U T, Heisenberg HERHE W DD By Y AT LD T VYV IVHE
DA THSARE L UTHER I 5.

{£ik & (Sato Ryo) REAZ

Modular invariant representations of the N = 2 superconformal algebra
One of the most remarkable features in the representation theory of vertex operator
superalgebras (VOSAs) is the modular invariance property of the characters of their
modules.

In this talk we provide new modular invariant families of (finitely or uncountably
many) modules over the simple N = 2 vertex operator superalgebra of central charge
3( — %), where (p,p’) is a pair of coprime positive integers such that p > 2.
When p’ = 1, our result coincides with the modular invariance property obtained
by F. Ravanini and S.-K. Yang. In addition, we give a remark on the conjectural

relationship between the “modular S-matrix” and fusion rules.

4l A# (Shibata Taiki) [EILER K
Affine Kac-Moody groups as central extensions of loop groups
Untwisted /twisted affine Lie algebras are well understood and have a lot of applica-
tions not only in mathematics but also in theoretical physics. On the other hand,
infinite-dimensional “Lie groups” constructed from given affine Lie algebras (4 la
C. Chevalley), which we shall call affine Kac-Moody groups, seems to be less under-
stood. D. Peterson and V. Kac (1983) mentioned and Y. Chen (1996) proved that an
untwisted affine Kac-Moody group can be realized as a central extension of an “alge-
braic loop group”. At the affine Lie algebra level, this phenomenon is well-known.
In this talk, we generalize the result to all twisted cases. Namely, we see that
a similar central extension result holds for all twisted affine Kac-Moody groups, by
using the notions of twisted Chevalley groups over a commutative ring (defined by
E. Abe, 1976). As an application, we show that a twisted affine Kac-Moody group is
isomorphic to a certain fixed-points subgroup of an untwisted Kac-Moody group. The
result seems to be closely related to Galois descent theory for affine Lie algebras. This
is a joint work with J. Morita (University of Tsukuba) and A. Pianzola (University
of Alberta).



Hih BFE (Nakasuji Maki) EBKZ

Schur type multiple zeta functions and its determinant formulae

To interpolate both multiple zeta and multiple zeta-star functions of Euler-Zagier
type, we introduce a new family of multivariable functions, called Schur multiple zeta
functions, defined combinatorially in terms of semi-standard Young tableaux as an
analogue of classical Schur functions. We establish some determinant formulae coming
from theory of the original Schur functions such as Jacobi-Trudi, Giambelli, and dual
Cauchy formula. These formulae lead to quite non-trivial algebraic relations among
multiple zeta and zeta-star functions. We also discuss some implication of the Hopf
algebra structure of the ring of quasi-symmetric functions corresponding to the Schur

multiple zeta functions. This is a joint work with O. Phuksuwan and Y. Yamasaki.

FElS #Et (Hiroshima Toya) KBRKZ
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BkE & (Fujita Ryo) REKRZF

Tilting modules in affine highest weight categories

Affine highest weight category, introduced by Kleshchev, is a generalization of the
notion of highest weight category. For example, some module categories over cen-
tral completions of (degenerate) affine Hecke algebras of GL (more generally, quiver
Hecke algebras of finite Lie types) and polynomial current Lie algebras, and Soergel’s
deformed BGG category O are known to be affine highest weight. In this talk, we
discuss tilting modules in affine highest weight categories. For a highest weight cate-
gory, Ringel proved the existence of a special kind of tilting module which has both
a standard filtration and a costandard filtration. We have a generalization of the
Ringel’s result for an affine highest weight category with a large categorical center.
As a corollary, we obtain a simple criterion for an exact functor between two affine
highest weight categories to give an equivalence. We can apply this criterion to prove
that the Arakawa-Suzuki functor gives a fully faithful embedding of a block of BGG
category O of gl,, into the module category of the degenerate affine Hecke algebra of
GL,.

HIE f#XER (Yanagida Shintarou) EHEXZ

Torus skein algebra and mirror symmetry

We introduce the category &, which is an Fj-analogue of the category of coherent
sheaves over elliptic curve defined over a finite field. Although our category is not
an abelian category, even nor an exact category, it is an example of so-called quasi-
exact categories. Thus we can consider the Ringel-Hall algebra associated to &,.
The category &, also has an A, structure, which can be seen as an Fj-analogue of
Fukaya category of torus. The main statement is that the Ringel-Hall algebra of &,
is isomorphic to the skein algebra of torus. Our result recovers the recent work of

Morton and Samuelson on the skein algebra and the elliptic Hall algebra.



N& #F (Yahiro Kohei) RRK%E

Integral transforms of D-modules on G-varieties

Beilinson and Bernstein established a relationship between D-modules on the full
flag variety G/B and representations of the Lie algebra Lie G. They introduced
intertwining functors, which are defined as integral transforms along G-orbits on the
product G/Bx G /B and gave a proof of Casselman’s submodule theorem. In this talk,
we discuss the partial flag case. We define intertwining functors as integral transforms
along G-orbits of products of partial flag varieties satisfying some condition. We show
that intertwining functors are equivalences of categories of D-modules on partial flag
varieties. As an application of this result, we shows that similar construction for a G-
variety X gives rise to equivalences between categories of D-modules on X equivariant

with respect to parabolic subgroups.

32 &th (Watanabe Hideya) RERIFEKF

Crystal basis theory for a quantum symmetric pair

In the past two decades, quantum symmetric pairs have been recognized to be impor-
tant in many fields of mathematics, such as Macdonald polynomials, Schur-Weyl du-
ality, Lie superalgebras, Kazhdan-Lusztig theory, categorifications, and so on. Among
them, we focus on the Schur-Weyl duality in type B. Let U = U,, = U,(sl,,) be the
quantum group of type A, and U* = Uy C U a coideal subalgebra which forms a
quantum symmetric pair (U, U%) of type AIIl, where x = 1 if n = 2r and =z = j if
n = 2r + 1. The Schur-Weyl duality in type B means that U” and the Hecke algebra
H(Wy) of type By satisfy the double centralizer property on the d-th tensor power
of the vector representation of Uj this result is due to Huanchen Bao and Weigiang
Wang. This shows that the representation theory of U” is related to that of H(Wjy).
In this talk, we classify all the irreducible U”-modules in a suitable category, and
then we associate each of them an analog of Kashiwara’s crystal basis, which we call
x-crystal basis. Since the x-crystal bases have a nice combinatorial property, we can

solve some representation-theoretical questions by purely combinatorial ways.
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