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Abstract

Yuanyuan Bao (Graduate School of Mathematical Sciences, the University of
Tokyo)
The Heegaard Floer homology of a trivalent graph defined on two Heegaard
diagrams

In the study of the Heegaard Floer homology of a trivalent graph, two types of Heegaard
diagrams turn out to be of special interest. In this talk, we provide partial information
on what the Heegaard Floer complexes on these two Heegaard diagrams look like. The
Euler characteristic, which we call the Alexander polynomial of a trivalent graph, has
two state sum models that we can construct from these two Heegaard diagrams. We
briefly introduce these two state sum models. This work is a generalization of Ozsvath-
Stipsicz-Szabo’s “Floer homology and singular knots”. (A part of the talk is a joint work
of Zhongtao Wu)

Benjamin Bode (Osaka University / JSPS Research Fellow)
Braid group actions on the n-adic integers

In this talk I am going to construct several actions of the braid group with n strands on
the n-adic integers. This leads to new relations between the topology of certain subspaces
of the space of complex polynomials (or equivalently subspaces of a configuration space)
and normal subgroups of the braid group. It also allows us to construct infinite families
of real algebraic links, the real analogue of Milnor’s algebraic links of isolated complex
singularities.

J. Scott Carter (University of South Alabama / OCAMI, Osaka City Univer-
sity / George Washington University)
Diagrammatic Algebra

Diagrammatic Algebra is the method of computing with which many of us are familiar.
Knot diagrams are manipulated via Reidemeister moves, and they represent calculations
in a braided tensor category. Two dimensional TFQTs correspond to Frobenius Algebras.
The Frobenius Algebra axioms (and indeed the Hopf algebra axioms) can be represented
as equalities between diagrams. In this talk, I demonstrate various techniques for encoding
the algebraic relations via foams. These are surface-like diagrams in which three sheets
are joined along a seam, and two seams cross at a vertex. The higher order relations are
encrypted by foam moves. Special attention will be paid to swallow-tail and horizontal
cusp relations.



Yuya Koda (Department of Mathematics, Hiroshima University)
Positive flow-spines and contact 3-manifolds

We discuss a relationship between positive flow-spines and contact structures of 3-
manifolds. A contact structure on a 3-manifold is a non-integrable plane field. There is
a well-known relationship between open book decompositions of 3-manifolds and contact
structures, called Giroux correspondence. On the other hand, a flow-spine of a 3-manifold
is a special kind of spine, which defines a non-singular flow on the manifold in such a way
that the flow is transverse to the spine, and the flow in the complement of the spine
is diffeomorphic to a constant flow in an open ball. We say that a contact structure is
supported by a flow-spine if the flow of a Reeb vector field for the contact structure is
defined by the flow-spine. In this talk, we show that:
(1) Every positive flow-spine of a 3-manifold supports a unique contact structure up to
isotopy; and
(2) Every contact structure on a 3-manifold is supported by a positive flow-spine.
This is joint work with L. Ishii, M. Ishikawa and H. Naoe.

Ryo Nikkuni (School of Arts and Sciences, Tokyo Woman’s Christian Uni-
versity)
On generalizations of the Conway-Gordon theorems

Conway-Gordon theorems, which are very famous theorems in spatial graph theory,
say that for every spatial complete graph on 6 vertices, the sum of the linking numbers
over all of the constituent 2-component links is odd, and that for every spatial complete
graph on 7 vertices, the sum of the Arf invariants over all of the Hamiltonian knots is
odd. In 2009, the speaker gave integral lifts of the Conway-Gordon theorems in terms of
the square of the linking number and the second coefficient of the Conway polynomial.
In this talk, we generalize the integral Conway-Gordon theorems to complete graphs with
arbitrary number of vertices greater than or equal to 6, and give some applications for
rectilinear spatial complete graphs. This is a joint work with H. Morishita.

Taketo Sano (Graduate School of Mathematical Sciences, the University of
Tokyo)
Rasmussen invariant and the divisibility of Lee’s class

We define a link invariant 5.(L) of a link L that possesses many properties common to
the Rasmussen’s s-invariant. Let ¢ be a non-zero, non-invertible element in an integral
domain R. Take any diagram D of a link L. First we define the a-class of D (generalized
Lee’s class) and its c-divisibility k.(D). Then we define 5.(L) by a specific linear combi-
nation of k.(D) and some classical diagram invariants of D. Similar to s, our invariant is
a link concordance invariant, provides a lower bound for the slice genus, and the equality
holds for positive knots. Also the Milnor conjecture follows as a corollary. In particular
if (R,c) = (Q[h], h), then as knot invariants §. coincides with s. We do not know at the
time of writing, whether there exists any (R, ¢) such that s, is distinct from s.



Shin Satoh (Department of Mathematics, Kobe University)
Writhe polynomials and shell moves for virtual knots and links

The writhe polynomial is one of fundamental invariants of an oriented virtual knot. We
introduce a kind of local moves for virtual knots called shell moves. The aim of this talk
is to prove that two oriented virtual knots have the same writhe polynomial if and only
if they are related by a finite sequence of shell moves. Furthermore we study equivalent
classes virtual links up to shell moves. This is a joint work with Professors Nakamura and

Nakanishi.

Masaki Taniguchi (Graduate School of Mathematical Sciences, the University
of Tokyo / JSPS Research Fellow DC)
Filtered instanton Floer homology and the homology cobordism group
Fintushel-Stern and Furuta developed orbifold gauge theory and proved that infinitely
many Brieskorn 3-spheres are linearly independent in the homology cobordism group. In
this work, by translating their work into the words of filtered instanton Floer homology;,
we introduce a real-valued homology cobordism invariant r,. The value of r, is contained
in the Chern-Simons invariants, and we have a negative definite cobordism inequality and
connected sum formula for r, which give several new results on the homology cobordism
group. As one of colloraries, we give infinitely many homology 3-spheres which cannot
bound any definite 4-manifold. As another collorary, we show that if the 1-surgery of a
knot has negative Froyshov invariant, then all positive 1/n-surgeries of the knot are lin-
early independent in the homology cobordism group. Moreover, as a hyperbolic example,
we compute an approximate value of r, for the 1/2-surgery of the knot 55 in the Rolf-
sen’s table, and distinguish its homology cobordism class from a huge number of Seifert
homology 3-spheres. This is a joint work with Yuta Nozaki and Kouki Sato.

Shunsuke Tsuji (RIMS, Kyoto University / JSPS Research Fellow PD)
A HOMFLY-PT type invariant for integral homology 3-spheres

We construct an invariant for an integral homology 3-sphere which is an element of
Q[p][[h]] using the HOMFLY-PT skein algebra. This invariant and the HOMFLY-PT
polynomial, which is an invariant for links, are equivalent to the collection of quantum
invariants associated with the Lie algebra sl(n).

Tian Yang (Texas A&M University)
Some resent progress on the volume conjecture for the Turaev-Viro invariants
In 2015, Qingtao Chen and I conjectured that at the root of unity exp(2mv/—1/r) in-
stead of the usually considered root exp(my/—1/7), the Turaev-Viro and the Reshetikhin-
Turaev invariants of a hyperbolic 3-manifold grow exponentially with growth rates re-
spectively the hyperbolic and the complex volume of the manifold. In this talk, I will
present a recent joint work with Giulio Belletti, Renaud Detcherry and Effie Kalfagianni
on an infinite family of cusped hyperbolic 3-manifolds, the fundamental shadow links
complement, for which the conjecture is true.



Han Yoshida (National Institute of Technology, Nara College)
Hidden symmetries of hyperbolic links

W. Neumann and A. Reid conjectured that the figure-eight knot and the two dodecahe-
dral knots are the only hyperbolic knots in S? admitting hidden symmetries. E. Chesebro
and J. DeBlois constructed infinitely many two components link complements admitting
hidden symmetries. In this talk, we show that there exist n-component link complements
admitting hidden symmetries. (n > 4)



