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1. Introduction

We begin by explaining the title of this paper. Consider the following ques-
tion: Let K be a distributional kernel on a compact CR manifold, for ex-
ample, a compact hypersurface in C”. We ask what kind of conditions on
K are sufficient to guarantee that K differs from the Szegd kernel only by a
smooth function? Our answer provides an approximation theorem for Szegd
kernels. This question of approximation arises naturally from the study of
the Szego kernel, since finding the Szegd kernel explicitly is almost impos-
sible for most CR manifolds. Before making a precise statement, we intro-
duce two applications of the main theorem which constitute motivations for
this work.

APPLICATION 1. The first application is to the question of a localization
of the Szego kernels. Let 2, and @, be two bounded pseudoconvex domains
in C" with smooth boundaries 5$;. Suppose that 2, CQ; and bQ,N bR, #= .
If S; is the Szegd kernel for Q; (j =1, 2), is S;— S, smooth in the interior of
b NbR,) X (b N DHQ,)? The answer is yes, under a certain type of condi-
tion (see Corollary 4.3 for a precise statement). An analogous question on
the Bergman kernels was resolved by Fefferman by an elegant trick [4].

APPLICATION 2. The second application is related to the study of the
Szego kernel for domains in C3. Let Q be a bounded pseudoconvex domain
with a smooth boundary. Suppose that a portion of Q is defined by the defin-
ing function

p(z) =p1(21, Z1) +D2(22,Z2) —Imz3,

where p; is a subharmonic but not harmonic polynomial. Let
Q;=0N{(0,23,z3)} and 2,=0N{(z,0,z3)}.

We want to exploit the relationship between the Szegd kernels for Q;, Q,,
and €. It turns out that the Szego kernel for Q differs by a smooth function
from a kind of convolution of the Szegd kernels for 2 and @2, (see Theo-
rem 5.1).
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