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Coherent sheaves, Chern
character, and RRG
En

Let X be a compact complex manifold. If (E, ∇ ) is a holomorphic
E
vector undle, and if g is a Hermitian metric on E, we get an
associated Chern connection on E, and corresponding Chern
character forms.
I will show how to extend this construction to arbitrary coherent
sheaves, using the antiholomorphic superconnections of Block.
An antiholomorphic superconnection is a differential operator
of degree 1, with the same principal symbol as ∂, whose square
vanishes.
Using generalized metrics, we obtain a Chern character with values
in Bott-Chern cohomology.

For complex varieties and arbitrary coherent sheaves, we establish
a Riemann-Roch-Grothendieck theorem with values in Bott-Chern
cohomology. One can interpret part of this theorem as a refined
version of the Atiyah-Singer famlies index theorem.
This is joint work with Shu Shen and Zhaoting Wei.
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