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The article “Stable Bundles Revisited” is a re-
view article describing the fundamental work
of Atiyah and Bott in [1], where the authors
prove formulas for the Poincaré polynomial of
the moduli space M.n; d/ of stable bundles of
rank n and degree d over a Riemann surface.
Atiyah and Bott are motivated byMorse theory of
the normsquare of the moment map for the action
of gauge group on the space of all connections
on the surface (an infinite-dimensional vector
space). Atiyah and Bott made the fundamental
observation that the action of the gauge group on
the space of all connections is Hamiltonian and
the moment map is the curvature.

There were many obstacles to proceeding with
Morse theory in this infinite-dimensional situa-
tion, as with a finite-dimensional manifold (as
in Frances Kirwan’s D.Phil. thesis) [3]. In finite
dimensions a Morse function provides a strat-
ification of the manifold indexed by the criti-
cal points of the function, where each stratum
contributes a term involving the index of the
Morse function. The equivariant Euler class of
the normal bundle has no zero divisors, so the
Thom–Gysin sequence decomposes into short
exact sequences. This enables one to recover the
Poincaré polynomial of the minimum stratum of
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the Morse function in terms of the contributions
of the other strata.

Atiyah and Bott instead complete their pro-
gram using the Harder–Narasimhan filtration.The
Poincaré polynomial ofMg.2; 1/ is as follows:

.1 C t3/2g � t2g.1 C t/2g

.1 � t2/.1 � t4/

A Morse-theoretic proof of the formulas for the
Poincaré polynomials, along the lines of Atiyah
and Bott’s original method, was completed by
Daskalopoulos [2].
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