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We study a subgroup of the mapping class group called the Torelli group and
the monoid of homology cylinders of a surface. Especially, we showed that there exist torsion
elements on the abelianization of a subgroup of the Torelli group called the Johnson kernel. We
describe it in terms of the LMO functor, which is a topological invariant of homology cylinders. We

also showed that the leading term of the 1-loop part of the LMO functor is described by the
Reidemeister-Turaev torsion of homology cylinders.
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