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Knot adjacency and polynomial invariants
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The Hopf monoid and the basic invariant of directed graphs
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The action of full twist on the HOMFLY homology
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The HOMFLY polynomial is an invariant of oriented links which specializes to the
Alexander polynomial and the sl(N) polynomials (including the Jones polynomial).
In 2004, Khovanov and Rozansky introduced the HOMFLY homology, which is
a triply graded homological invariant. It is a categorification, that is to say, its
graded Fuler characteristic is the HOMFLY polynomial. We show, by categorifying
a theorem of Kalmén, that the “top and bottom” parts of the HOMFLY homology



are related by a full twist (added to a braid representation). This is a joint work
with Eugene Gorsky, Matthew Hogancamp and Anton Mellit.
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Characterization of 3-manifolds with certain handlebody decomposition
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On the mapping class groups of strongly irreducible Heegaard splittings
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A bound for the Casson-Walker invariant of rational homology null cobordant lens
spaces

We show that there exists an upper bound on the absolute value of the Casson-
Walker invariant in Lescop’s normalization for a lens space which has a finite order
in the rational homology cobordism group of rational homology 3-spheres.
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On unique geodesics in the curve complex

The curve complex of a compact surface introduced by Harvey has been used to
prove many deep results in 3-dimentional topology. In this talk, we give several
methods to construct unique geodesics in the curve complex. This research is based
on a joint work with Yeonhee Jang and Tsuyoshi Kobayashi.
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On generalized quandle cocycle invariants
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generalized quandle cocycle invariant Z#H7T L, shadow quandle cocycle invariant
EUTHEBING Z 2R UET. AW B RO RIERF K & DML FEE
TY.

TH M G RER GRS
Extending Khovanov homology to singular knots
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Vassiliev’s skein relation enables us to extend polynomial knot invariants to sin-
gular knots. In this talk, we discuss an analogue for Khovanov homology, a cate-
gorification of Jones polynomial. The key is a construction of a chain map which is
invariant under Reidemeister moves. We see that, by taking Euler characteristics,

we recover Vassiliev’s skein relation for Jones polynomials. This is a joint work with
Noboru Ito.
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Crosscap numbers of knots, band surgery, and unknotting operations
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SL2-representations of twist knot groups with trivial Reidemeister torsions and (3,1)-

Dehn surgeries
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On adjoint homological Selmer modules for SL(2)-representations of knot groups
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We introduce the adjoint homological Selmer module for an SL(2)-representation
of a knot group, which may be seen as an analogue of the adjoint Selmer module for a
Galois representation in number theory. This is joint work with Takahiro Kitayama,
Masanori Morishita, and Yuji Terashima.

RIB TH (IR T 2230)
HEOHBEOM ORI X 2 WMEIEEOMRTIZ DOWT

FEOHOWEREL L, HOCHKA» BRI NS @Y ARRAOMD 15T,
CHBED SLy(C)-fRIED THAW) (fake))] L ULTHA D Z LN TEEIRNRTHS. =
OMED S, WEEEE, /vy I VX I NREO Y- EERE 25 /2D DEE
DEEER-T e RbhoTWDS, 7770, TOFEITEBRIAORECH CHER X
NTWRITHE 2\, AFHHTIE, SOHBEOMOMEREZ H\WT, WMEHEEOMR
Wraidad, iz, MEREL2E DERFEOROHDH %2215 5.

EL RE (FIRFE )
Shadows of acyclic 4-manifolds with sphere boundary
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A shadow of a 4-manifold is an embedded 2-dimensional polyhedron as a 2-
skeleton, which gives a combinatorial description of the 4-manifold and its bound-
ary. In this talk, we will introduce sufficient condition that a homology 4-ball whose
boundary is the 3-sphere is diffeomorphic to the standard 4-ball in terms of shadows.
We also show that this condition holds in the case where an integer-valued invariant
called the connected shadow-complexity is at most 2. This is joint work with Yuya
Koda.



