
Communications in
Commun. Math. Phys. 107, 103-163 (1986) Mathematical

Physics
© Springer-Verlag 1986

The Analysis of Elliptic Families

II. Dirac Operators, Eta Invariants, and the Holonomy Theorem

Jean-Michel Bismut1 and Daniel S. Freed2

1 Universite Paris-Sud, Departement de Mathematique, Batiment 425, F-91405 Orsay, France
2 M.LT. Department of Mathematics, Cambridge, MA 02139, USA

Abstract. In this paper we specialize the results obtained in [BF1] to the case of
a family of Dirac operators. We first calculate the curvature of the unitary
connection on the determinant bundle which we introduced in [BF1].

We also calculate the odd Chern forms of Quillen for a family of self-adjoint
Dirac operators and give a simple proof of certain results of Atiyah-Patodi-
Singer on eta invariants.

We finally give a heat equation proof of the holonomy theorem, in the form
suggested by Witten [Wl,2].
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