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The purpose of this lecture is to supply more details about our approach to the
asymptotic expansion of the Bergman kernel and the computation of its coeffi-
cients. In the first lecture of this series George Marinescu gave an overview and
presented some applications.

If (X, ω) is a compact symplectic manifold and L is a hermitian line bundle whose
curvature satisfies the pre-quantization condition

√
−1
2π

RL = ω, we define the gener-
alized Bergman kernel as the smooth kernel of the projection on the spectral space
corresponding to small eigenvalues of the renormalized Bochner-Laplacian acting
on L⊗p. If the manifold X is Kähler this corresponds to the space of holomorphic
sections in L⊗p.

As a consequence of the Lichnerowicz formula we show that the Bochner-Laplacian
has a spectral gap between small and large eigenvalues as p→∞. This permits to
use the finite propagation speed for the wave equation in order to localize the prob-
lem and show the existence of the expansion. Moreover, we develop an inductive
method for computing the coefficients of the expansion.

CENTRE DE MATHÉMATIQUES, UMR 7640 DU CNRS, ÉCOLE POLYTECHNIQUE, 91128 PALAISEAU

CEDEX, FRANCE

E-mail address: ma@math.polytechnique.fr

Date: August 26, 2005.
1


