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On the noncommutative spectral flow
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Abstract. We define and study the noncommutative spectral flow for
paths of regular selfadjoint Fredholm operators on a Hilbert C∗-module.
We give an axiomatic description and discuss some applications. One of
them is the definition of a noncommutative Maslov index for paths of
Lagrangians, which appears in a splitting formula for the spectral flow.
Analogously we study the spectral flow for odd operators on a Z/2-graded
module.
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1. Introduction

The spectral flow as introduced in [1] assigns to a continuous path of self-
adjoint Fredholm operators on a Hilbert space the net number of eigenvalues
changing sign along the path. It is homotopy invariant and closely related to
Bott periodicity. Motivated by geometric applications it has been generalized
in several directions. The purpose of this paper is to unify and generalize two
of them – the spectral flow for unbounded selfadjoint Fredholm operators and
the noncommutative spectral flow, which has been defined for paths of self-
adjoint operators with compact resolvents, – by defining a spectral flow for
paths of regular selfadjoint Fredholm operators on the standard Hilbert A-
module HA, where A is a unital C∗-algebra. In particular this includes paths
of bounded selfadjoint operators on HA.

The most general definition of the spectral flow for selfadjoint Fredholm
operators on a separable Hilbert space so far has been given by Booss-
Bavnek–Lesch–Phillips [6]. Here the path is assumed to be continuous in the
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