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Comments on "Index theorem and equivariant cohomology on the loop space"

by J.-M. Bismut.

There is some confusion about the term 'equivariant cohomology' as
used in this paper, which might be clarified after Definition 2.2 or
before Theorem 3.9 . Usually by the equivariant cohomology Hg (M), =xem
for a circle action one means the cohomology of the fibre space over the
classifying space of the circle with fibre M . According to -the Atiyah-
Bott paper (reference [4]), the idea of introducing the Z,-graded complex
of invariant forms with the differential d + iX is due to Witten, who
argued that for a compact manifold the cohomology of this complex is the
cohomology of the fixpoint set. The link between Witten's cohomology and
equivariant cohomology is discussed carefully in [4} for the case of finite
dimensional manifolds. However, for the loop space £M , I belleve it is
not known how the Witten cohomology is related to the equivariant cohomology
of the loop space. One expects that the restriction to the fixpoint map
Hripren GD — 200D, 2€ Z,
i1s an isomorphism. An immediate consequence of Theorem 3.9 is that this
map surjects onto the even cohomology of M , since the even cohomology is
Show
spanned by Chern character classes of vector bundles. One can probably "1n
a similar way that the odd cohomology is in the image of the above map,

by using the fact that the odd cohomoleogy is spanned by the Chern character

classes of invertible matrix-valued functions on N

°
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