ON HOMOLOGY OF JOHNSON KERNEL

ALEXANDER A. GAIFULLIN

Let S, be an orientable closed surface. The mapping class group Mod, is the
quotient of the group of orientation preserving homeomorphisms of .S, onto itself
by the group of homeomorphisms isotopic to the identity. The mapping class group
contains a lot of interesting subgroups. The most important of them are the Torelli
group I, and the Johnson kernel K4, Kq < Iy, < Mody. Recall that the Torelli
group consists of all mapping classes in Mod,, that act trivially on homology of 5.
In other words, Z, is the kernel of the natural surjective homomorphism Mod, —
Spa,(Z). The Johnson kernel Ky admits two different definitions. First, it is the
kernel of the so-called Johnson homomorphism
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induced by the action of Z, on 7 /[[7, 7], 7], where 7 = 71 (S,). (Here Q € A Hy (Sy)
is the inverse of the intersection form.) Second, K, is the subgroup of Mod, gener-
ated by Dehn twists about those curves that separate S,. So the group Ky is often
called the bounding twist group. The equivalence of the above two definitions of X,
is a deep result due to Johnson (1985).

In 2007, Bestvina, Bux, and Margalit constructed a special cell complex called
the complex of cycles on which the groups Z, and K, act, and used it to study the
homology of Z, and K,. They proved that the cohomological dimensions of the
groups Z, and K, are equal to 3¢g — 5 and to 2g — 3, respectively. Further, they
proved that the top homology group Hzg—5(Z,) is not finitely generated. However,
they did not manage to obtain the same result for the top homology group of K.
This will be the main result of the talk. Namely, we shall show that the group
Hy,_5(K,) contains a free abelian subgroup of infinite rank.
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