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Feb. 17th 2021

• On twisted unstable cohomologies of automorphism groups of free groups

by Takao Satoh（Tokyo University of Science）

In this talk, we will construct twisted unstable cohomology classes of automor-

phism groups of free groups by using the extended Johnson homomorphisms and

its cup products, based on the previous works of Kawazumi. We show their non-

triviality by restricting them to the IA-automorpshism group of the free group.

In 1986, Culler and Vogtmann introduced a contractible space on which the

outer automorphism group of a free group acts properly discontinuous, cocompact

and with finite cell stabilizers. This space, called the Outer space, is “like” a

“K(π, 1) space for the outer automorphism group of a free group. We will show

a recent computation of twisted cohomology group of the automorphism group

of the free group of rank three by using the Outer space.

• Groups graded by root systems and property (T)

by Marek Kaluba（Adam Mickiewicz University）

1Abstracts appears according to the order of talks.
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Typical examples of groups graded by root systems are classical algebraic

groups and their crystallographic root systems. The definition was extended

to more general algebraic groups over rings by M.Ershov, A.Jaikin-Zapirain and

M.Kassabov in 2017 and they proved that generalized Steinberg groups and el-

ementary Chevalley groups graded by root systems over finitely generated rings

have property (T).

In this talk I will show that the recent results of D.Kielak, P.W.Nowak and

myself concerning property (T) for Aut(Fn) can be interpreted in the language

of grading by root systems and generalized to non-algebraic groups.

• Progress toward the Laitinen Conjecture

by Toshio Sumi（Kyusyu University）

Let G be a finite Oliver group. A real G-module V is a finite dimensional

real vector space with a linear G-action. Two real G-modules U and V are called

Laitinen-Smith equivalent if there exists a smooth G-action on a homotopy sphere

Σ with exactly two fixed points, at which the tangentialG-modules are isomorphic

to U and V , respectively, and in addition Σh is connected for any 2-element h of

order ≥ 8. The Laitinen Conjecture is stated as follows.

“ If the number of real conjugacy classes of elements of G not of prime power

order is greater than 1, then there exist nonisomorphic Laitinen-Smith equivalent

G-modules. ”

Although there exist counterexamples of the Laitinen conjecture, infinitely

many Oliver groups meet Laitinen’s expectations. In this talk, I would like to

explain why it is not easy to get a counterexample.

• Pseudo-Equivalence Extension

by Min Yan（Hong Kong University of Science and Technology）

Joint work with Sylvain Cappell and Shmuel Weinberger

Suppose f is a map from a finite CW-complex F to the fixed point set of a

finite G-CW-complex Y . We wish to extend F to become the fixed point set of a

finite G-CW-complex X, and extend f to become a G-map g from X to Y , such
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that g is a pseudo-equivalence, i.e., a homotopy equivalence after forgetting the

G-action.

The classical works of Smith, Jones, and Oliver solved the problem in case Y is

a single point, which means whether F is the fixed set of a contractible X. Later,

Oliver-Petrie and Morimoto-Iizuka studied the general problem (they even allow

non-trivial action on F ). However, either they get homological equivalence, or

they need Y to have finite fundamental group.

We study the general problem for two cases. The first is semi-free action,

where the Smith condition needs to be satisfied. We show there is a K-theoretical

obstruction to the pseudo-equivalence extension. The second is general action by

group of not prime power order (or non prime toral compact Lie group). We

show again that only the Euler characteristic matters. A key example is that Y

is a circle, which has infinite fundamental group.

Feb. 18th 2021

• Unique toric structures on Fano Bott manifolds

by Mikiya Masuda（Osaka City University）

We prove that if there exists a c1-preserving graded ring isomorphism between

integral cohomology rings of two Fano Bott manifolds, then they are isomorphic

as toric varieties. This implies an affirmative answer to McDuff’s question on the

uniqueness of a toric structure for Fano Bott manifolds. This is joint work with

Yunhyung Cho, Eunjeong Lee, and Seonjeong Park.

• Estimates of the isovariant Borsuk-Ulam constants for SU(2) and SU(3)

by Ikumitsu Nagasaki（Kyoto Prefectual University of Medicine）

In our previous research, we gave lower estimates of the isovariant Borsuk-

Ulam constants for compact simple Lie groups. In this talk, we will give new

lower estimates for SU(2) and SU(3).
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• Topology and geometry of flagness and beltness of simple orbifolds

by Zhi Lu（Fudan University）

In this talk we introduce simple orbifolds, which are a generalization of simple

polytopes. We generalize the notions of flag and belt in the setting of simple poly-

topes into the setting of simple orbifolds. To describe the topology and geometry

of a simple orbifold in term of its combinatorics, we focus on simple handlebodies

(simply speaking, simple orbifolds which can be obtained from simple polytopes

by gluing some disjoint specific codimension-one faces). We obtain the two main

results, which can be understood as Combinatorial Sphere Theorem and Com-

binatorial Flat Torus Theorem on simple handlebodies. As further applications,

we obtain that the existence of some curvatures on manifold covers over a sim-

ple handlebody can be characterized in terms of the combinatorics of the simple

handlebody. This is a joint work with Lisu Wu.

• Equivariant vector bundle over a GKM graph and its projectivization

by Shintaro Kuroki（Okayama University of Science）

GKM manifold is a 2m-dimensional manifold with an n-dimensional torus ac-

tion whose 0 and 1-dimensional orbits have the structure of a graph. GKM graph

is anm-valent labeled graph which is a combinatorial counterpart of a GKMman-

ifold. In this talk, we introduce an equivariant vector bundle over a GKM graph

which may be regarded as a combinatorial counterpart of an equivariant vector

bundle over a GKM manifold. We also introduce a projectivization of the equi-

variant vector bundle over a GKM graph which becomes a labeled graph (might

not be a GKM graph). Then we introduce the following theorem: Let X be a

rank 2 equivariant vector bundle over a 2-valent GKM graph. The projectiviza-

tion P (X) is not a GKM graph if and only if X has exactly two connections.

This is joint work with Grigory Solomadin.

• On cohomological rigidity problem in toric topology

by Dong Youp Suh （Korea Advanced Institute for Science and Technol-

ogy）
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One of the standing problems in toric topology is to determine whether coho-

mology ring structures determine the diffeomorphism types of toric manifolds.

Namely, if X and Y are two toric manifolds whose integral cohomology rings are

isomorphic, then are X and Y diffeomorphic? This question is called the coho-

mological rigidity problem for toric manifolds. This problem seems rather bold,

and one might expect some counter example, but such a counter example is yet to

be discovered. Instead, there are several positive partial results on the problem.

In this talk, we will go over the developments on the problem and related topics

including the speaker’s recent contributions.

Feb. 19th 2021

• How to geometrize life histories of groups and group actions?

by Shigeru Takamura（Kyoto University）

For groups (resp. group actions), we construct families of objects parameter-

ized by subgroup posets of the groups. They describe “life histories” of groups

(resp. group actions). In these families, distinguishing feature occurs at the

values of the parameter corresponding to nonnormal subgroups, where quotient

groups do not make sense; instead “coset semigroups” emerge and for their ac-

tions, orbit posets replace orbit spaces.

• Strolling along the byways of Mathematics

by Yasuhiko Kitada（Yokohama National University）

Looking back at the fifty years of mathematics life, I was a lazy mathematician

wander- ing along the side roads or hidden paths according to my interest. Here

I present some of the topics that I encountered but did not pursue till the end.

They are (1) non-linear math models of natural or social phenomina, (2) the

isovariancy obstruction of involutions on spheres which are almost isovariant, (3)

further search of new among the characteristic clsses of smooth surgery, (4) free

circle actions on the (4k+1)-dimensional Kervaire spheres when k+1 is a power

of two, and (5) the construction of infection spreading simulation model that

accounts for the COVID-19 infection spreading.
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• One-fixed-point 3-pseudofree effective actions on spheres

by Masaharu Morimoto (Okayama University)

Let G be a finite group. A (smooth) G-action on a manifold X is called a

one-fixed-point action if XG consists of exactly one point, say x0. In the

case, the linear G-space Tx0(X) is called the tangential GGG-representation of

X. For m ∈ N, a G-action on X is called mmm-pseudofree if dimXH ≤ m for all

nontrivial subgroup H of G, i.e. H ̸= {e}. E. Laitinen–P. Traczyk studied one-

fixed-point, 2-pseudofree, effective G-actions on homotopy spheres. Their work

made us ask whether there is a one-fixed-point, 2-pseudofree, effective G-action

on S6 for G = A5, the alternating group on five letters. About thirty years has

passed since we obtained the affirmative answer to the question.

Anm-pseudofreeG-action onX is called properly mmm-pseudofree if dimXH =

m for some nontrivial subgroup H of G. We discuss the following results.

Theorem (M.). Let G be a finite group and Σ a homotopy sphere with G-action

of even dimension ≥ 6even dimension ≥ 6even dimension ≥ 6. Let x0 be a point in ΣG. Suppose V = Tx0(Σ) is a faithful

properly 3-psedoufree G-representation. Then one has the following conclusions.

(1) Tx(Σ) ∼=G V for all x ∈ ΣG.

(2) If |ΣG| ≥ 2 then ΣG is a Z2-homology sphere.

(3) The phenomenon ΣG = {x0} happens iff dimΣ = 6 and G is isomorphic to

S5 or A5 × Z2, where |Z2| = 2.

Theorem (A. Bak–M., M.). Let G = A5. Then there is an effective, properly

3-pseudofree, one-fixed-point G-action on S7.

Theorem (E. Stein, M.). Let G = SL(2, 5)×Zm with m ∈ N such that (m, 30) =

1, where Zm is a cyclic group of order m. Then there is an effective, properly

3-pseudofree, one-fixed-point G-action on Sn for every n = 3 + 4k with k ∈ N.

• Solving problems in the Transformation Group Theory

by Krzysztof M. Pawa lowski（Adam Mickiewicz University）

In his book on compact transformation groups published in 1972, Bredon posed

a number of problems concerning the fixed point sets of compact group actions

on manifolds. The problems attracted my attention and I started to work on
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answering the questions. When solving the problems, I came across the question

of Wu-Chung Hsiang and Wu-Yi Hsiang posed (in print) in 1968, related to the

local behavior of smooth actions of compact connected Lie groups on Euclidean

spaces. In the first part of my talk, I will discuss my solutions of some problems

from Bredon’s book (1972) and my answer to the question of Hsiangs’ brothers

(1968).

Once examples of actions are constructed, one would like to define actions on

manifolds such as Euclidean spaces, disk, spheres, and projective spaces with all

possible manifolds occurring as the fixed point sets. The equivariant thickening

and surgery are the basic tools for such constructions.

For a finite group G not of prime power order, and suitable manifolds M ,

Oliver (1996) constructed finite (resp., infinite) contractible G-CW complexes X

with XG = M , and G-vector bundles E over X with (E|M)G = T (M), which he

used to define smooth actions of G on disks and Euclidean spaces. As a result,

he has answered completely the question which manifolds M are diffeomorphic

to the fixed point sets F of such actions. Earlier, for any finite p-group G with p

prime, this question has been aswered for smooth actions of G on disks (Jones,

1971) and Euclidean spaces (kpa, 1982).

By using the version of equivariant surgery developed by Morimoto-san, as well

as the equivariant thickening without large proper isotropy subgroups, Morimoto

and kpa (2003) and Morimoto (2008) answered the question which smooth man-

ifolds M are diffeomorphic to the fixed point sets F of smooth actions of G on

spheres in the case where G is a finite perfect group or G is a finite nilpotent

group with three or more non-cyclic Sylow subgroups.

In a join work performed with Hajduk (University of Warmia and Mazury in

Olsztyn, Poland), we have focused on symplectic actions of finite groups on disks,

and we have obtained the following theorem.

Theorem (Hajduk–kpa 2021). Let G be a finite group and let (M2m, ω) be a

compact exact symplectic manifold with boundary of contact type. Then there

exists a symplectic action of G on a symplectic disk (D2n, Ω) such that the fixed

point set F is diffeomorphic to M and the form Ω|F is equivalent to ω, if and
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only if M is diffeomorphic to the fixed point set F of a smooth action of G on a

disk.

In the second part of my talk, I will describe the results of Jones (1971), kpa

(1982), Oliver (1975, 1996), Morimoto–kpa (2003), and Morimoto (2008), and

the recent result of Hajduk–kpa (2021). As the Smith Problem and the related

Laitinen Conjecture are the topics of the talk of Sumi-san, I will not discuss my

contribution to the solutution of the laitnen Conjecture.
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