
研究集会 Intelligence of Low-dimensional Topology

京都大学数理解析研究所RIMS共同研究（公開型）として、また、トポロジープロジェ
クトの一環として、標記の研究集会を開催いたします。また、この研究集会は科学研究費
補助金 基盤研究A「３次元双曲多様体上の量子トポロジー」（課題番号 21H04428、研究
代表者 大槻知忠（京都大学））（繰越）と科学研究費補助金 基盤研究B「双曲結び目と３
次元双曲多様体の量子トポロジー」（課題番号 26K00606、研究代表者 大槻知忠（京都大
学））の援助をうけています。

日程： ２０２６年 ５月２０日 (水)～ ５月２２日 (金)
場所： 京都大学 数理解析研究所 420大講演室
アクセス： https://www.kurims.kyoto-u.ac.jp/ja/access-01.html

研究集会ホームページ： https://www.kurims.kyoto-u.ac.jp/~ildt/

この研究集会は、ハイブリッド型（対面とオンライン (Zoom)の併用）で開催すること
を計画しています。参加者数を事前に把握するために、参加される方（対面もオンライン
も）は、5月 18日までに、参加登録をお願いします。参加登録の際に「配信映像を録画・
録音しないこと」のご同意をお願いします。参加登録方法について、研究集会ホームペー
ジ（上記URL）をご覧ください。

５月２０日 (水)

13:40～14:20 宮澤 仁 (京都大学数理解析研究所)
Real Seiberg–Witten theory and exotic P 2-knots

14:40～15:20 鄭 仁大 (近畿大学)
Purely cosmetic surgeries and Casson–Walker–Lescop invariants

15:40～16:20 ミハラケ セルバン マテイ (東京大学)
On solutions of polygon and simplex equations

５月２１日 (木)

10:30～11:10 丸山 修平 (金沢大学)
Simplicity of the kernel of the flux homomorphisms for non-orientable open surfaces

11:30～12:10 大家 佳奈子 (奈良女子大学大学院人間文化総合科学研究科)
On quasi-strongly keen Heegaard splittings



13:40～14:20 渡邉 忠之 (京都大学理学研究科)
Graph complexes and diffeomorphism groups

14:40～15:20 Ka Ho Wong (Yale University)
Combinatorics of ordered ideal triangulations and Andersen-Kashaev volume conjecture

15:40～ Problem Session

５月２２日 (金)

10:30～11:10 門田 直之 (岡山大学)
Nielsen equivalence classes of mapping class groups

11:30～12:10 和久田 葵 (東京大学大学院数理科学研究科)
Separability criteria for loops via the Goldman bracket

13:40～14:20 小林 怜央
Constructions of a knot whose n shadows are all trees

14:40～15:20 松田 浩 (名古屋市立大学)
Height on virtual knots

組織委員：秋吉宏尚、大槻知忠、鎌田聖一、鎌田直子、河野俊丈

世話人：大槻知忠 (京大 数理研)、軽尾浩晃（学習院大 理学部数学科）



Intelligence of Low-dimensional Topology

May 20–22, 2026

This conference is planned to be held at

Room 420, RIMS, Kyoto University,

whose live streaming is distributed online.

Program

May 20 (Wed)

13:40–14:20 Jin Miyazawa (RIMS, Kyoto University)
Real Seiberg–Witten theory and exotic P 2-knots

14:40–15:20 In Dae Jong (Kindai University)
Purely cosmetic surgeries and Casson–Walker–Lescop invariants

15:40–16:20 Serban Matei Mihalache (The University of Tokyo)
On solutions of polygon and simplex equations

May 21 (Thu)

10:30–11:10 Shuhei Maruyama (Kanazawa University)
Simplicity of the kernel of the flux homomorphisms for non-orientable open surfaces

11:30–12:10 Kanako Oie (Graduate School of Humanities and Sciences, Nara Women’s
University)
On quasi-strongly keen Heegaard splittings



13:40–14:20 Tadayuki Watanabe (Department of Mathematics, Kyoto University)
Graph complexes and diffeomorphism groups

14:40–15:20 Ka Ho Wong (Yale University)
Combinatorics of ordered ideal triangulations and Andersen-Kashaev volume conjecture

15:40– Problem Session

May 22 (Fri)

10:30–11:10 Naoyuki Monden (Okayama University)
Nielsen equivalence classes of mapping class groups

11:30–12:10 Aoi Wakuda (Graduate School of Mathematical Sciences, The University
of Tokyo)
Separability criteria for loops via the Goldman bracket

13:40–14:20 Reo Kobayashi
Constructions of a knot whose n shadows are all trees

14:40–15:20 Hiroshi Matsuda (Nagoya City University)
Height on virtual knots

Scientific Committee: Hirotaka Akiyoshi, Naoko Kamada, Seiichi Kamada,
Toshitake Kohno, Tomotada Ohtsuki

Organizers: Tomotada Ohtsuki (RIMS, Kyoto University),
Hiroaki Karuo (Department of Mathematics, Gakushuin University)



Intelligence of Low-dimensional Topology

May 20–22, 2026

This conference is planned to be held at

Room 420, RIMS, Kyoto University,

whose live streaming is distributed online.

Abstract

In Dae Jong (Kindai University)
Purely cosmetic surgeries and Casson–Walker–Lescop invariants
Using the rational surgery formula for the Casson–Walker–Lescop invariant of links

in the 3-sphere, we show that any null-homologous knot in a rational homology sphere
admits at most two pairs of integral purely cosmetic surgeries. We also present constraints
for null-homologous knots in certain 3-manifolds with the first Betti number one or two
to admit purely cosmetic surgeries. As another application, we show that, for a null-
homologous knot in some 3-manifolds, including S2 × S1, there are at most two knots
which are inequivalent to the given one, but whose exteriors are orientation-preservingly
homeomorphic to that of the given one. This is a joint work with Kazuhiro Ichihara
(Nihon University) and Yasuyoshi Tsutsumi (Kobe Shinwa University).

Reo Kobayashi
Constructions of a knot whose n shadows are all trees
Any spatial graph with at least one edge is ambient isotopic to a spatial graph whose

orthogonal shadows on the xy-plane, yz-plane and zx-plane are all trees. Let n be a
positive integer greater than 3. Let P1, P2, · · · , Pn−2 and Pn−1 be planes in the xyz-
space containing the z-axis such that the angle between Pi and Pi+1 is π

n−1
for each i

in {1, 2, · · · , n − 2}. Then there exists a trivial knot whose orthogonal shadows on the
xy-plane, P1, P2, · · · , Pn−2 and Pn−1 are all trees.

Hiroshi Matsuda (Nagoya City University)
Height on virtual knots
We introduce a notion of height on diagrams of oriented virtual knots, and we construct

a refinement of Kauffman bracket for virtual knots. This invariant is strong enough to
distinguish Kishino knot from the unknot.



Shuhei Maruyama (Kanazawa University)
Simplicity of the kernel of the flux homomorphisms for non-orientable open
surfaces
For an orientable open surface with an area form, the group of area-preserving diffeo-

morphisms admits a non-trivial homomorphism called the flux homomorphism, and the
kernel of the flux coincides with the group of Hamiltonian diffeomorphisms. If the surface
is not closed, the Hamiltonian diffeomorphism group admits a surjective homomorphism
to the real line, called the Calabi homomorphism. Hence, this group is not simple, and
Banyaga proved that the kernel of the Calabi homomorphism is simple. In this talk, we
discuss the case of non-orientable open surfaces. For non-orientable surfaces, the notion
of area-density plays the role of area forms, and we can formulate the flux homomorphism
for the group of area-density-preserving diffeomorphisms. I will explain that, in contrast
to the orientable case, the kernel of the flux homomorphism for a non-orientable open
surface is simple. This talk is based on joint work with KyeongRo Kim (KIAS).

Serban Matei Mihalache (The University of Tokyo)
On solutions of polygon and simplex equations
Dimakis and Müller-Hoissen introduced a family of equations called polygon equations,

parameterized by an integer n > 2. These equations can be interpreted as algebraic
equations corresponding to certain Pachner moves for triangulations of (n−2)-dimensional
PL manifolds. When n = 5, this recovers the pentagon equation. Motivated by the fact
that certain solutions of the pentagon equation lead to invariants of 3-manifolds, we
investigate solutions of polygon equations. In this talk, we show that solutions of higher-
dimensional polygon equations can be constructed from collections of “commutative”
solutions of lower-dimensional polygon equations. Furthermore, we show that, when a
pair of solutions of the polygon equation satisfies a condition called the mixed relation,
it gives rise to a solution of the simplex equation, a higher-dimensional analogue of the
Yang–Baxter equation. This talk is based on joint work with Tomoro Mochida (Tohoku
University).



Jin Miyazawa (RIMS, Kyoto University)
Real Seiberg–Witten theory and exotic P 2-knots
One of a hot topic in four-dimensional topology is the study of smooth embeddings

of surfaces. Since the failure of the Whitney trick underlies the distinctive behavior of
differential topology in dimension four, embedded surfaces are expected to carry essential
information about smooth structures on 4-manifolds. In particular, the unknotting con-
jecture asks whether a topologically trivial embedding of S2 into S4 must also be trivial
up to smooth isotopy. This is a fundamental open problem, comparable in importance
to the smooth four-dimensional Poincari conjecture. Seiberg–Witten theory is one of the
strong tools in low-dimensional topology, detecting smooth information from solutions of
a nonlinear partial differential equation on 3- and 4-manifolds. A variant of this theory
is Real Seiberg–Witten theory. In this talk, we use Real Seiberg–Witten theory to detect
an infinite family of embeddings of the real projective plane into the 4-sphere that are all
topologically equivalent but pairwise distinct up to smooth isotopy. We also explain recent
developments, including a satellite formula for the Real Seiberg–Witten Floer homotopy
type, which is related to the computation of the invariants used in this construction.

Naoyuki Monden (Okayama University)
Nielsen equivalence classes of mapping class groups
Nielsen equivalence is a natural equivalence relation on generating n-tuples of a group

G. We say that two generating n-tuples (x1, . . . , xn) and (y1, . . . , yn) of G are Nielsen
equivalent if one can be transformed into the other via a finite sequence of the following
elementary transformations:
(1) Replacing xi with x−1

i for some i;
(2) Swapping xi and xj for some i ̸= j; and
(3) Replacing xi with xixj for some i ̸= j.
In this talk, we show that there are infinitely many Nielsen equivalence classes for the
mapping class group of a closed oriented surface of genus g ≥ 8. This talk is based on a
joint work with Susumu Hirose (Tokyo University of Science).

Kanako Oie (Graduate School of Humanities and Sciences, Nara Women’s
University)
On quasi-strongly keen Heegaard splittings
In this talk, we introduce the notion of a quasi-strongly keen Heegaard splitting, defined

by the uniqueness of the pair of vertices realizing the Hempel distance and the finiteness
of all geodesics connecting them. Focusing on the case where the Hempel distance is 2, we
show that every quasi-strongly keen Heegaard splitting of genus g ≥ 3 is actually strongly
keen, meaning that there exists exactly one geodesic connecting the pair.



Aoi Wakuda (Graduate School of Mathematical Sciences, The University of
Tokyo)
Separability criteria for loops via the Goldman bracket
In this talk, we give algebraic criteria using the Goldman bracket to determine whether

two free homotopy classes of loops on an oriented surface have disjoint representatives.
As an application, we determine the center of the Goldman Lie algebra of a pair of pants.
We extend Kabiraj’s method, which was originally limited to oriented surfaces filled by
simple closed geodesics, and show that in this case, the center is generated by the class
of loops homotopic to a point, and the classes of loops winding multiple times around a
single puncture or boundary component.

Tadayuki Watanabe (Department of Mathematics, Kyoto University)
Graph complexes and diffeomorphism groups
Kontsevich’s graph complexes are huge combinatorial objects related to several im-

portant problems in geometry and topology, e.g. perturbative Chern-Simons theory in
dimension 3. In this talk, I will discuss about a topological realization of the graph
complexes in the moduli spaces of smooth disks, and related results on the spaces of
automorphisms of manifolds. This talk is partially based on a joint work with Boris
Botvinnik.

Ka Ho Wong (Yale University)
Combinatorics of ordered ideal triangulations and Andersen-Kashaev volume
conjecture
In early 2010s, Andersen and Kashaev defined a TQFT based on quantum Teichmuller

theory. In particular, they define a partition function for every ordered ideal triangulation
of hyperbolic knot complement in S3 equipped with an angle structure. The Andersen-
Kashaev volume conjecture suggests that the partition function can be expressed in terms
of a Jones function of the knot which, in its semi-classical limit, decays exponentially with
decay rate the hyperbolic volume of the knot complement. In this talk, we will introduce a
purely combinatorial condition on triangulations which, together with the geometricity of
the triangulations, imply the Andersen-Kashaev volume conjecture and its generalization.
This talk is based on the joint works with Fathi Ben Aribi and Antonin Guilloux.


