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Study of the mapping class group using the intersections of curves on surfaces
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The main object of this research project was the Turaev cobracket which is a

topological operation measuring the self-intersections of curves on surfaces. In particular, we
studied the relationship between the Kashiwara-Vergne problem in Lie theory and the Turaev
cobracket. As a result, we established the formality property of the Turaev cobracket and obtained
its application to the theory of the Johnson homomorphisms.
We also studied generalized Dehn twists, which is a certain algebraic construction associated to any
closed curves on surfaces. In particular, we tried to clarify a geometric interpretation of
generalized Dehn twists and partially succeeded in the sense that we obtained a first approximation
of them in terms of homology cylinders.



27

Lie

2010

Lie

Lie

Lie

Lie

”Anton Alekseev,
Nariya Kawazumi, Yusuke Kuno and
Florian Naef, The Goldman-Turaev Lie
bialgebra and the Kashiwara-Vergne
problem in higher genera,
arXiv:1804.09566 (2018)”

6
Shinji Fukuhara, Nariya Kawazumi and



Yusuke Kuno, Generalized Kronecker
formula for Bernoulli numbers and
self-intersections of curves on a
surface, Osaka Journal of Mathematics

Anton Alekseev, Nariya Kawazumi,
Florian Naef and Yusuke Kuno, The
Goldman-Turaev Lie bialgebra in genus
zero and the Kashiwara-Vergne problem,
Advances in Mathematics 326, 1-53
(2018),
doi:10.1016/j-aim.2017.12.005

Shinji Fukuhara and Yusuke Kuno,
Kauffman-Jones polynomial of a curve
on a surface, Journal of Knot Theory
and i1ts Applications 26, 1750062 (17
pages)(2017),
doi:10.1142/50218216517500626

Yusuke Kuno, A homology valued
invariant for trivalent fatgraph
spines, Algebraic & Geometric Topology
17, 1785-1811 (2017) DOl :
10.2140/agt.2017.17.1785

Anton Alekseev, Nariya Kawazumi,
Florian Naef and Yusuke Kuno, Higher
genus Kashiwara-Vergne problems and

the Goldman-Turaev Lie bialgebra, C. R.

Acad. Sci. Paris, Ser. I 355, 123-127
(2017)

doi:10.1016/j .crma.2016.12.007
Nariya Kawazumi and Yusuke Kuno,
Intersections of curves on surfaces
and their applications to mapping
class groups, Annales de I' institut
Fourier 65, 2711-2762 (2015) doi:
10.5802/aif.3001

22
Yusuke Kuno, Formality of the
Goldman-Turaev Lie bialgebra and the
Kashiwara-Vergne problem, Topology
and Geometry of Low-dimensional

Manifolds, , 2017 10
27
Yusuke Kuno, Turaev
-Vergne , s
2017 10 20
Yusuke Kuno, Kauffman-Jones
polynomial of a curve on a surface,
2017,
, 2017 9
5

Yusuke Kuno, The Goldman-Turaev Lie
bialgebra and the Kashiwara-Vergne
problem, Tsuda University Topology
Workshop, )
2017 7 27

Yusuke Kuno, Formality of the
Goldman-Turaev Lie bialgebra and the

Kashiwara-Vergne problem in positive
genus, ;
, 2017 4

25

Yusuke Kuno, Higher genus
Kashiwara-Vergne problems and the
Goldman-Turaev Lie bialgebra,

Geometry and Topology seminar,
University of Luxembourg, Luxembourg,
2016 12 5
Yusuke Kuno, 1-cocycles on the
fatgraph complex, Seminaire Groupes de
Lie et espaces des modules, Universite
de Geneve, Switzerland, 2016 10
25
Yusuke Kuno, The Goldman-Turaev Lie
bialgebra in genus zero and the
Kashiwara-Vergne problem, Seminaire
de Topologie, Institut Fourier,
Universite Grenoble Alpes, France,
2016 9 16
Yusuke Kuno, The Goldman-Turaev Lie
bialgebra in genus zero and the
Kashiwara-Vergne problem, GRT, MzZVs
and associators, Les Diablerets,
Switzerland, 2016 8 28
Yusuke Kuno, The Kashiwara-Vergne
problem and the Goldman-Turaev Lie
bialgebra 11, Workshop on
Grothendieck-Teichmuller  theories,
Chern Institute of Mathematics, Nankai
University (China), 2016 7 28
Yusuke Kuno, The Turaev cobracket for
genus 0 and the Kashiwara-Vergne
problem, Seminaire  GT3, IRVA,
University of Strasbourg (France),
2016 5 30
Yusuke Kuno, The Turaev cobracket for
genus 0 and the Kashiwara-Vergne
problem, Seminar Georges Reeb, LMIA
Universite Haute-Alsace (France),
2016 5 19
Yusuke Kuno, On algebraic description
of the Goldman-Turaev Lie bialgebra,
Branched Coverings, Degenerations,
and Related Topics 2016,
, 2006 3 7
Yusuke Kuno, 1-cocycles on the
fatgraph complex,
, 2016
1 6
Yusuke Kuno, 1-cocycles on the
fatgraph complex,
, , 2015 12 16

Yusuke Kuno, A homology valued
invariant for trivalent fatgraph
spines, MCM2015(autumn):Moduli Space,
Conformal Field Theory and Matrix
Models, , 2015



10 30
Yusuke Kuno,
2015 10 9
Yusuke Kuno, Symplectic expansions and
mapping class groups, GRT, MzZVs and
associators, Les Diablerets,
Switzerland, 2015 8 21
Yusuke Kuno, A homology valued
invariant for trivalent fatgraph
spines, ,

,2015 6 22

Yusuke Kuno, A homology valued
invariant for trivalent fatgraph
spines, French-Japanese workshop on
Teichmuller spaces and surface mapping
class groups, IRMA, University of
Strasbourg (France), 2015 6 4

21 Yusuke Kuno, Fatgraph complexes and
mapping class groups,

, , 2015
3 23

22 Yusuke Kuno, Morita-Penner
construction and the Earle class,
Mapping class groups of surfaces and
automorphism groups of free groups,
IRMA,  University of  Strasbourg
(France), 2014 9 10

2

Yusuke Kuno, Meyer functions and the
signatures of fibered 4-manifolds,
Handbook of Teichmuller theory, ed. A.
Papadopoulos, Volume V, EMS Publishing
House, Zurich, 75-96 (2016) ( )
Nariya Kawazumi and Yusuke Kuno, The
Goldman-Turaev Lie bialgebra and the
Johnson homomorphisms, Handbook of
Teichmuller theory, ed. A.
Papadopoulos, Volume V, EMS Publishing
House, Zurich, 97-165 (2016) (

)

@
KUNO, Yusuke

80632760



