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Title: Towards a mathematical definition of Coulomb branches of 3-dimensional
N=4 gauge theories
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Title: An explicit formula for the specialization of nonsymmetric Macdonald poly-
nomials at ¢t = oc.
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Title: Okounkov bodies for Bott-Samelson varieties and string polytopes for gen-
eralized Demazure modules

Abstract: The theory of Okounkov bodies generalizes that of Newton polytopes
for toric varieties. Given an Okounkov body, it is significant to determine whether
this is a polytope or not. In this talk, we extend the notion of string polytopes to
generalized Demazure modules, and prove that this generalization is identical to the
Okounkov body of a Bott-Samelson variety with respect to a specific valuation. As a
corollary of this, we show that these are indeed polytopes.
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Title: Structure of W-algebras with non-admissible levels

Abstract: The affine W-algebras are half-integer graded vertex operator algebras,
which are constructed from a Lie algebra g, nilpotent element f of g, and a complex
number (level) k. The modular invariance of the characters of modules of the affine
W-algebras had been studied only when the level k is an admissible number. In this
talk, we explicitly give the structure of certain simple affine W-algebras W associated
with non-admissible levels, and we see that W is (5 cofinite and rational, thus the
modular invariance of W.
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Title: N = 2 coset constructions and spectral flow quotients

Abstract: Representation theories of the N = 2 superconformal algebra and the
affine Lie algebra s, are related to each other via coset constructions of vertex super-
algebras. In order to investigate the non-unitary modules, Feigin-Semikhatov- Tipunin
introduced new module categories (called chain categories) of the N = 2 algebra and
sl, which are some kind of quotient by the spectral flow automorphisms.

In this talk, I give a proof of the categorical equivalence between Verma-type chain
categories for arbitrary level (except the critical level) without using the analysis of
singular vectors. Moreover, I also give the explicit correspondence of irreducible weight
modules.

Note that, in the case of Kac-Wakimoto admissible levels, Feigin- Semikhatov-
Tipunin used the explicit construction of singular vectors to prove the corresponding
categorical equivalence.
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Title: Lattice structure of preprojective algebras and Weyl groups

Abstract: Tilting theory of the preprojective algebra A of an acyclic quiver @
categorifies the corresponding Coxeter group W. When @ is Dynkin, there exists an
isomorphism of lattices between W with the opposite weak order and torsion classes of
A (that is, a full subcategory of mod A closed under factor modules and extensions).
This give bijections between join-irreducible elements in W and stones of A (that is,
A-modules X satisfying Enda(X) = k and Fzt) (X, X) = 0). As an application, for
type A, we characterize the lattice quotients of W coming from algebra quotients of A.
This is a joint work with N. Reading, I. Reiten and H. Thomas.
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Title: Atom-molecule correspondence for one-sided noetherian rings

Abstract: For a one-sided noetherian ring, Gabriel constructed two maps between
the isomorphism classes of indecomposable injective modules and the two-sided prime
ideals. We generalize these maps as maps between two spectra of a Grothendieck cat-
egory with some property. The two spectra are called the atom spectrum and the
molecule spectrum. This generalization provides a simple way to understand the con-
struction of Gabriel’s maps, and it is shown that they induce a bijection between the
minimal elements of the atom spectrum and those of the molecule spectrum.
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Title: Generalized quantum groups and their representation theory
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Title: Representations of quantized function algebras and the transition matrices
from Canonical bases to PBW bases

Abstract: Let GG be a connected simply connected simple complex algebraic group
and g the corresponding simple Lie algebra. In this talk, I will explain our calculation
method of the transition matrices from the canonical basis to the PBW bases of the
positive part U,(n") of the quantized enveloping algebra U,(g). We use the common
structure of U, (n") and the specific irreducible representations of the quantized function
algebra Q,[G], which has recently been pointed out by Kuniba, Okado and Yamada
(SIGMA. 9 (2013)).

I will mention also the relation between our mathod and another method.
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Abstract: An induced module of a complex reductive Lie algebra from a one-
dimensional representation of a parabolic subalgebra is called a scalar generalized Verma
module. In this talk, we give a classification of homomorphisms between scalar gen-
eralized Verma modules of gl(n,C). In fact such homomorphisms are compositions of
elementary homomorphisms.



