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We discovered a new geometric aspect of the Turaev cobracket by introducing
the notion of a double gate derivative, and discovered a secondary operation for the Turaev
cobracket. We computed the Tor group of
the stable cohomology of the mapping class group with coefficients in the exterior algebra of the
first rational homology group of the unit tangent bundle of the surface with respect to the stable
cohomology algebra with trivial coefficients up to the fifth exterior power. Such a Tor group had
never been computed. We studied a twisted version of the Kawazumi-Zhang invariant. Moreover we
introduced a certain operadic structure on the twisted stable cohomology group of the automorphism
groups of free groups.



(1) A. Alekseey, , F. Naef

Alekseev- -Naef-
(2) 20
, E. Looijenga, , 10
(1)
Alekseev- -Naef-
(2)
3)
@ @a-i
Reidemeister 3
2020 2
2021
secondary
(1-ii) A. Alekseev, , F. Naef Turaev gate
derivative double gate derivative gate

system framing framing



double gate derivative

@) (2-i1) Arthur Soulie
arXiv: 2211.02793 d
d
d=2
d
Tor O d=5
d=5
(2-ii) Christine Vespa
wheeled PROP
2-iii)
Kawazumi-Zhang

2016 d

Hoker-Schlotterer Comm. Number Theory and Physics, vol.16-1, 35-74(2022)
arXiv: 2210.00532
Mumford-Morita-Miller
3 Kawazumi-Zhang

3) Johnson homomorphisms and related topics 2019 2019 5 13 ( )-
17 () The 14th
MSJ-SI : New Aspects of Teichmuller theory 2022 7 19
22 2022 7 25 29

2009 9 6 ( )9 9 ( ), 2020
8 17 ( )-8 19 ( ), 2021 8 16 ( )-8 19 ( ), 2022 9 5 ( )-9
8 () 4

2019 12 13 15 , 2020 12 12
13 , 2021 12 10 12 3
2020 1 23 1 25 47

2020 12 3



3 2 2 0

Alekseev Anton Kawazumi Nariya Kuno Yusuke Naef Florian 11

Goldman-Turaev formality implies Kashiwara-Vergne 2020

Quantum Topology 657 689
DOI

10.4171/QT/143

Kawazumi Nariya -

Some algebraic aspects of the Turaev cobracket 2021

Topology and Geometry, dedicated to V. Turaev 329 356
DOI

10.4171/1RMA/33-1/17

Nariya Kawazumi and Christine Vespa -

On the wheeled PROP of stable cohomology of Aut(F_n) with bivariant coefficients 2023

Algebraic and Geometric Topolory

DOl

16 15 5

Nariya Kawazumi

The Turaev cobracket and gate double derivatives

Conference: New developments in quantum topology

2019




2019

Nariya Kawazumi

Gate double derivatives

Expansions, Lie algebras and Invariants

2019

Nariya Kawazumi

Gate double derivatives

Geometry and Topology seminar, University of Luxembourg

2019

Nariya Kawazumi

Formality of the Goldman bracket

Seminar "Homotopy Algebra and Geometry", University of Luxembourg

2019




Nariya Kawazumi

A double version of Turaev®s gate derivatives

Seminaire Algebre et topologie, University of Strasbourg

2019

2020

Nariya Kawazumi

The mapping class group orbits in the framings of compact surfaces

Geometry and Topology seminar, University of Luxembourg

2020

Nariya Kawazumi

Formality of the Goldman-Turaev Lie bialgebra and its applications (3)(4)

Interactions entre algebre et geometrie

2020




Nariya Kawazumi

A double version of Turaev' s gate derivatives

Teichmuller Theory: Classical, Higher, Super and Quantum

2020

Nariya Kawazumi

A double version of Turaev' s gate derivatives

RIMS Geometry of discrete groups and hyperbolic spaces

2021

2021

2021

RIMS 11

2021




2021

A double version of Turaev' s gate derivatives

2021

Nariya Kawazumi

Stable cohomology of the mapping class groups with some particular twisted coefficients

Seminaire GT3, University of Strasbourg

2022

2022

336




2022

416

Johnson homomorphisms and related topics 2019

2019

2019

The 14th MSJ-SI : New Aspects of Teichmuller theory

2022

2022




