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Title: Asymptotic expansions of fiber integrals and applications

Abstract: For a flat holomorphic map between complex manifolds, func-
tions on the base space obtained by fiber integrals appear quite often and are
important in various applications. There are a lot of results in the case that
the base space is a curve. But there are relatively only a few in higher dimen-
sion. In this talk, I will report a result in the case of higher dimensional base,
especially about asymptotic expansions of the fiber integrals around a given
point on the base. The map we deal with is a bit special, like semi-stable.
But (T hope) it will fit into a recent development of the moduli theory of
algebraic varieties.
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Title: Introduction to combinatorial mutation and its application

Abstract: The combinatorial mutation for lattice polytopes was intro-
duced in the context of mirror symmetry for Fano manifolds in 2012 by
Akhtar-Coates-Galkin-Kasprzyk. In this talk, I will explain this notion and



extend it to more general objects. Moreover, as an application of the ex-
tension of combinatorial mutation, I will give a result on the combinatorial
mutation-equivalence of order polytopes and chain polytopes, which are lat-
tice polytopes arising from a finite poset introduced by Stanley.
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Title: Models of torsors under algebraic groups
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Title: Newton-Okounkov polytopes of flag varieties and tropicalized clus-
ter mutations

Abstract: A Newton-Okounkov body is a convex body constructed from
a polarized variety with a higher rank valuation on the function field, and
it gives a systematic method of constructing toric degenerations of polarized
varieties. Its combinatorial properties heavily depend on the choice of a val-
uation, and it is a fundamental problem to relate Newton-Okounkov bodies
associated with different kinds of valuations. In this talk, we use the the-
ory of cluster algebras to address this problem for flag varieties. By using
tropicalized cluster mutations, we relate two kinds of representation-theoretic
Newton-Okounkov bodies: string polytopes and Nakashima-Zelevinsky poly-
topes. This is joint work with Hironori Oya.
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Title: Harmonic analysis of spherical functions for minuscule K-types on
real semisimple Lie groups

Abstract: Let G = KAN be a connected real semisimple Lie group of
finite center. We define a notion of “minuscule K-types”, which is a gener-
alization of the notion of fine K-types for real split Lie groups due to Vogan
and the notion of minuscule K-types for complex semisimple Lie groups. Un-
der some additional conditions, there exists a first order invariant differential
operators on the homogeneous vector bundle over G/ K associated with a mi-
nuscule K-type. Moreover, the matrix valued elementary spherical functions
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on G for such a minuscule K-type can be expressed explicitly by Opdam’s
non-symmetric hypergeometric functions associated with a root system. We
also give some applications in harmonic analyisis for spherical functions. This
talk is based on joint work with Hiroshi Oda.
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Title: Four groups related to associators

Abstract: I first will recall Drinfeld’ s definition of associators and explain
my (and its related) results. Then I will explain the four pro-unipotent alge-
braic groups related to associators; the motivic Galois group, the Grothendieck-
Teichmuller group, the double shuffle group and the Kashiwara-Vergne group.
Relationships, actually inclusions, between them will be discussed.
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Title: Icosidodecahedron and Milnor fiber of hyperplane arrangements

Abstract: The relationship between combinatorial structure of a hyper-
plane arrangement and the topology of its Milnor fiber is unclear. In the
first part, I will survey Papadima-Suciu’s beautiful framework for under-
standing the monodromy eigenspace of the first cohomology of the Milnor
fiber in terms of Aomoto complex with finite field coefficients. Then we show
that the icosidodecahedral arrangement (an arrangement of 16 planes asso-
ciated with the icosidodecahedron) provides a counterexample to a part of
Papadima-Suciu’s conjecture. The icosidodecahedral arrangement also pro-
vide the first example whose 1st homology of the Milnor fiber has a torsion.
This talk is based on arXiv:1902.06256.
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Title: Quandles and discrete symmetric spaces
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Title: On Soergel bimodules
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Title: Enriques surfaces and the Leech lattice (after Brandhorst and Shi-
mada)
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