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WA, FIRHZ, AHDV— ZIEE S R,

MO Fiz#E A5, BRK R) % u,(y) = pp(7) + () (mod (I)?) &AZRT, FEfi
B Kr 12flia S OWE b 1IX(e,%) > Kr 25

) =" Y hessitts (i, (7) - s, (7) € K.

n=1 s1,52,..., SnGF»y

Iz m >3 IZD2WTHEIZ mod(Im)™ THHY>TEAD, HHD m =3 TlE 41X
THD, 2B 4 TRINDZEDIZ 2IRIEHENE, KD 2R H LV, BIE m =412
DWCEIBEHTH B, (RT: 202411 H9H),

S 3k

[1] A. Alekseev, N. Kawazumi, Y. Kuno, F. Naef, The Goldman-Turaev Lie bialgebra in
genus zero and the Kashiwara-Vergne problem, Adv. Math. 326 (2018), 1-53.

[2] A. Alekseev, N. Kawazumi, Y. Kuno, F. Naef, The Goldman-Turaev Lie bialgebra
and the Kashiwara-Vergne problem in higher genera, arXiv:1804.09566v3.

[3] A. Alekseev and C. Torossian, The Kashiwara-Vergne conjecture and Drinfeld’s asso-
ciators, Ann. of Math. (2) 175 (2012), no. 2, 415-463.

[4] J. Conant, The Johnson cokernel and the Enomoto-Satoh invariant, Alg. Geom.
Topol., 15 (2015) 801-821.

[5] N. Enomoto and T. Satoh, New series in the Johnson cokernels of the mapping class
groups of surfaces, Algebr. Geom. Topol., 14 (2014), 627-669



[6] W. M. Goldman, Invariant functions on Lie groups and Hamiltonian flows of surface
groups representations, Invent. math., 85 (1986), 263-302

[7] D. Johnson, A survey of the Torelli group, Contemporary Math. 20 (1983), 165-179

[8] M. Kashiwara and M. Vergne, The Campbell-Hausdorff formula and invariant hyper-
functions, Invent. Math. 47 (1978), no. 3, 249-272.

[9] N. Kawazumi, Some algebraic aspects of the Turaev cobracket, Topology and Geom-
etry, ed. A. Papadopoulos, EMS Publishing House, Zurich, 329-356 (2021)

[10] N. Kawazumi and Y. Kuno, The logarithms of Dehn twists, Quantum Topology
5(2014), 347-423

[11] N. Kawazumi and Y. Kuno, Groupoid-theoretical methods in the mapping class groups
of surfaces, preprint, arXiv:1109.6479v3 (2011)

[12] N. Kawazumi and Y. Kuno, Intersection of curves on surfaces and their applications
to mapping class groups, Ann. Inst. Fourier (Grenoble) 65 (2015), no. 6, 2711-2762.

[13] N. Kawazumi and Y. Kuno, The Goldman-Turaev Lie bialgebra and the Johnson
homomorphisms, in: A. Papadopoulos (Ed.), Handbook of Teichmiiller Theory, vol.
V, EMS Publishing House, Zurich (2016), 97-165.

[14] S. Morita, Abelian quotients of subgroups of the mapping class group of surfaces,
Duke Math. J. 70(1993), 699-726

[15] S. Morita, T. Sakasai and M. Suzuki, Structure of symplectic invariant Lie algebras
of symplectic derivation Lie algebras, Adv. Math., 282(2015), 291-334

[16] T. Satoh, On the lower central series of the TA-automorphism group of a free group,
J. Pure Appl. Alg., 216(2012), 709-717 .

[17] P. Severa and T. Willwacher, Equivalence of formalities of the little discs operad, Duke
Math. J. 160 (2011), no. 1, 175-206.

[18] V. G. Turaev, Intersections of loops in two-dimensional manifolds, Math. USSR
Shornik, 35(1979), 229-250

[19] V. G. Turaev, Skein quantization of Poisson algebras of loops on surfaces, Ann. Sci.
Ecole Norm. Sup., 24 (1991), 635-704

HHTH DR
FURZRZEBOEER AR,
153-8914 HAUHR H R IX B 3-8-1,
kawazumi@ms.u-tokyo.ac. jp



