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A representation theoretic approach to the mapping class group of surfaces
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The Johnson hoomorphism for the mapping class group of surfaces give an
approximation for the Torelli subgroup of the mapping class group in the Lie algebra of the
symplectic derivations. In this study, we evaluate the Johnson image in the Lie algebra of
symplectic derivations.

First, we give a new class (Enomoto-Satoh obstruction) in the cokernel of the Johnson homomorphism
using the structure of the Johnson cokernels for the l1A-automorphism group for the free group.
Second, we detect some new series (“anti-Morita" obstructions and some "hook type obstruction" )of
Sp-irreducible representations in the Johnson cokernels for the mapping class group. Our results
suggest that the Johnson image is not so big in the Lie algebra of symplectic derivations.
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