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“Why is the A-genus of a spin manifold an integer?”

The two mathematicians who asked each other this question in Oxford in the
early sixties answered it in the form of a theorem which is still being
generalized and reproved nearly a quarter of a century later. The question itself
concerned a result in algebraic topology drawn from the pages of Borel and
Hirzebruch, but the answer the pair sought was an analytical one—the integer
ought to be the index of an elliptic operator. Finding that operator, the Dirac
operator, was a turning point in their endeavors and added another example to
the Gauss-Bonnet theorem, the Riemann-Roch theorem, and the Hirzebruch
signature theorem, each of which could now be considered as a special case of
one all-embracing theorem—the index theorem of Atiyah and Singer.

In its most basic form the theorem says how to calculate the index of an
elliptic operator D on a closed manifold in terms of topological invariants of
the manifold. The index of D is the difference dimker D — dim coker D, and
the topological invariants are characteristic classes of the tangent bundle of the
manifold and of the vector bundles on which the operator D is defined. In its
refinements, the index is interpreted as more than simply an integer. For
example, if a group G acts on the manifold, there is an index in the



