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For a free group Fn with basis x1, . . . , xn, set H := F ab
n the abelianization of Fn. The

kernel of the natural homomorphism ρ : AutFn → AutH induced from the abelian-
ization of Fn → H is called the IA-automorphism group of Fn, and denoted by IAn.
The IA-automorphism group IAn reflects much richness and complexity of the structure
of AutFn. In particular, it plays an important role on the study of (co)homology of
AutFn.

For the lower central series Γn(k) of Fn, the action of AutFn on the nilpotent quotient
Fn/Γn(k) induces a natural homomorphism AutFn → Aut (Fn/Γn(k + 1)). Then its
kernel An(k) defines a descending central filtration IAn = An(1) ⊃ An(2) ⊃ · · · . This
filtration is called the Johnson filtration of AutFn. Its graded quotients grk(An) :=
An(k)/An(k + 1) are considered as one by one approximations of IAn, and they have
much important information of IAn.

In order to study the GL(n,Z)-module structure of grk(An), the Johnson homomor-
phisms

τk : grk(An) ↪→ HomZ(H,Ln(k + 1))

of AutFn are defined. The purpose of our research is to clarify the structure of the
image of τk. In general, however, it is quite difficult problem to determine even the
rank of the image of τk.

Now, we consider the lower central series A′n(1), A′n(2), . . . of IAn. Since the Johnson
filtration is central, A′n(k) ⊂ An(k) for each k ≥ 1. It is conjectured thatA′n(k) = An(k)
for each k ≥ 1 by Andreadakis who showed A′2(k) = A2(k) and A′3(3) = A3(3). Set
grk(A′n) := A′n(k)/A′n(k + 1). Then we can define a GL(n,Z)-equivariant homomor-
phism

τ ′k : grk(A′n)→ H∗ ⊗Z Ln(k + 1)

by the same way as τk. In this talk, we determine the cokernel of τ ′k for any k ≥ 2 and
n ≥ k + 2, and give an upper bound on the cokernel of τk.
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