
Spring Workshop 2014

on Low-Dimensional Topology and its Ramifications

この研究集会は，結び目・絡み目・空間グラフに関する様々な homology，quandle，結び目群の表現空
間，結び目またはその外部空間や３次元・４次元多様体の位相幾何学的性質について，最新の研究成果を共

有し，数学的交流を深めることを目的としています．尚，この研究集会は

平成２５年度科学研究費補助金（基盤研究 (C)　研究課題番号：24540094）
『空間グラフのトポロジーと代数的不変量の研究』（研究代表者：新國 亮（東京女子大学））

の援助を受けております．

記

日時：平成 26年 2月 28日 (金) 14:00 ～ 3月 2日 (日) 16:35
（3月 1日 (土)18時から「なな福」にて懇親会を行います．)

会場：名城大学名駅サテライト 多目的室

(名古屋市中村区名駅 3-26-8 KDX名古屋駅前ビル 13階, 電話: 052-551-1666)

プログラム
(3ページ以降にアブストラクトを掲載)

２月２８日 (金)

• 14:00-14:05 Openning

• 14:10-14:50 井本 奈緒（奈良女子大学 M2）
On Alexander invariant of rational homology fibered knot

• 15:20-15:50 阿部 翠空星（埼玉大学 D1）
Definition of finite type invariants of connected oriented compact 3-manifolds, and Qundle homotopy
(cocycle) invariants

• 16:20-16:50 和田 康載（東京学芸大学 M1）[小林 奈津花（東京学芸大学 M1）との共同研究]
Covering linkage invariants of Brunnian links and their Milnor invariants

３月１日 (土)

• 10:30-12:00 大溪 幸子（防衛大学校）
Arithmetic topology for moduli of Galois representations

• 昼休み [スライドセッション]
天摩 由貴（日本大学 M1）
Non-left-orderable surgeries and presentations of knot groups

• 15:00-16:30 岡崎 真也（大阪市立大学 OCAMI）
Bridge genus and braid genus for 3-manifolds

• 16:30-17:30 フリーディスカッション（ティータイム）

• 18:00- 懇親会「なな福」
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３月２日 (日)

• 10:30-12:00 滝岡 英雄（大阪市立大学 D2）
The Γ-polynomial of a knot and its applications

• 14:00-16:30 Jean-Baptiste Meilhan（Institut Fourier, Universite Grenoble I）
Homotopy classification of welded and ribbon 2-string links

• 16:30-16:35 Closing

世話人： 長郷　文和 (名城大学 理工学部, fukky@meijo-u.ac.jp)
田中　心 (東京学芸大学 教育学部, kotanaka@u-gakugei.ac.jp)
井上　歩 (愛知教育大学 数学教育講座, ainoue@auecc.aichi-edu.ac.jp)
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アブストラクト

２月２８日 (金)

• 14:05-14:50 井本 奈緒（奈良女子大学 M2）
On Alexander invariant of rational homology fibered knot

In this talk, we define a class of knots which is called rational homology fibered knot by using
rational homology, and study Alexander invariants of them. We further define the monodromies of
ratioanal homology fiber surfaces, and see how they are related to the Alexander invariants. We
also see that there is a decomposition of monodromy corresponding to mutually disjoint, rational
homology fiber surfaces for a knot. We show some examples of such decomposition of monodromy.

• 15:20-15:50 阿部 翠空星（埼玉大学 D1）
Definition of finite type invariants of connected oriented compact 3-manifolds, and Qundle homotopy
(cocycle) invariants

We obtain a finite type invariant of connected oriented compact 3-manifolds. The domain of 3-
manifolds is larger than the integral homology 3-spheres of LMO invariant. However, this invariant
induces the homology of 3-manifold, and we give a filtration to the domain of mapping class groups.

• 16:20-16:50 和田 康載（東京学芸大学 M1）[小林 奈津花（東京学芸大学 M1）との共同研究]
Covering linkage invariants of Brunnian links and their Milnor invariants

Let L be an (n + 1)-component Brunnian link in 3-sphere S3 and K a component of L. Then
the double branched cover of S3 branched over K is still S3. In particular each lift of L \K is an
n-component Brunnian link. We show that the Milnor invariants of length n + 1 for the link L is
modulo-2 congruent to a sum of Milnor invariants of length n for lifts of L \ K. (This is a joint
work with Natsuka Kobayashi. )

３月１日 (土)

• 10:30-12:00 大溪 幸子（防衛大学校）
Arithmetic topology for moduli of Galois representations

Arithmetic topology is a study that views 3-dimensional topology and algebraic number theory
as analogies from the viewpoint of group theory and Galois theory, which have appeared recently in
the classification of mathematics. That fundamental concept is based on analogies between knots
and prime numbers. In this talk, we discuss an analogy between moduli of representations of knot
groups and Galois groups.

• 昼休み [スライドセッション]
天摩 由貴（日本大学 M1）
Non-left-orderable surgeries and presentations of knot groups

I will talk about non-left-orderable surgeries on knots. A Dehn surgery is called a non-left-
orderable surgery if it yields a closed 3-manifold with non-left-orderable fundamental group. I
found presentations of knot groups which make possible to have a non-left-orderable surgery for a
given knot in the 3-sphere. This result gives an extention of Nakae’s result.
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• 15:00-16:30 岡崎 真也（大阪市立大学 OCAMI）
Bridge genus and braid genus for 3-manifolds

The bridge genus and the braid genus are invariants of a closed connected orientable 3-manifold
M which are introduced by A. Kawauchi. The bridge genus gbridge(M) (resp. the braid genus
gbraid(M)) of M is the minimal number of bridge(L) (resp. braid(L)) for any L such that M is
obtained by the 0-surgery of S3 along a link L. In this talk, we calculate the bridge genus and braid
genus for some 3-manifolds.

３月２日 (日)

• 10:30-12:00 滝岡 英雄（大阪市立大学 D2）
The Γ-polynomial of a knot and its applications

The Γ-polynomial is an invariant of an oriented link in the 3-sphere, which is contained in both
the HOMFLYPT and Kauffman polynomials as their common zeroth coefficient polynomial. As
applications of the Γ-polynomial, I will talk about the following topics:

(1) On the arc index of cable knots (joint with Hwa Jeong Lee, KAIST)
(2) On the braid index of Kanenobu knots
(3) On the arc index of Kanenobu knots (joint with Hwa Jeong Lee, KAIST)
(4) On the cable Γ-polynomials of mutant knots

• 14:00-16:30 Jean-Baptiste Meilhan（Institut Fourier, Universite Grenoble I）
Homotopy classification of welded and ribbon 2-string links

“Ribbon 2-knotted surfaces” are locally flat embeddings of surfaces in 4-space which bound
immersed 3-manifolds with only ribbon singularities. These objects also appear as topological
realizations of “welded knotted objects”, which is a natural quotient of virtual knot theory.

In this talk, we consider ribbon tubes, which are knotted annuli bounding ribbon 3-balls. We
will see how ribbon tubes naturally act on the reduced free group, and that this action classifies
ribbon tubes up to homotopy, that is, when allowing each tube component to cross itself. At the
combinatorial level, this provides a classification of welded string links up to self-virtualization, and
the above-mentionned action on the reduced free group can be seen as the ”virtual extension” of
Milnor invariants. This generalizes a result of Habegger and Lin on string links.

This talk is based on a joint work with B. Audoux, P. Bellingeri and E. Wagner. It is addressed
to non-specialists, an will in particular review all the background notions for the results.
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