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Kolmogorov kernel estimates
for the Ornstein-Uhlenbeck operator
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Abstract. Replacing the Gaussian semigroup in the heat kernel estimates by
the Ornstein-Uhlenbeck semigroup on R

d , we define the notion of Kolmogorov
kernel estimates. This allows us to show that under Dirichlet boundary condi-
tions Ornstein-Uhlenbeck operators are generators of consistent, positive, (quasi-)
contractive C0-semigroups on L p(�) for all 1 ≤ p < ∞ and for every domain
� ⊆ R

d . For exterior domains with sufficiently smooth boundary a result on the
location of the spectrum of these operators is also given.
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1. Introduction

Heat kernel estimates have proved to be a powerful tool for the analysis of elliptic
differential operators. Besides many other things, they allow the extension of a
given semigroup on L p0 for some p0 to the whole scale of L p-spaces for 1 ≤ p <

∞ in a consistent way, transferring certain nice properties to all these semigroups,
such as analyticity, and yielding p-invariance of the spectrum.

Dealing with Ornstein-Uhlenbeck operators on L p(�) for unbounded domains
� we evidently cannot expect to get heat kernel estimates, as the spectrum of these
operators in L p(Rd) already depends heavily on p. Nevertheless, the well-known
representation for the Ornstein-Uhlenbeck semigroup on L p(Rd) that is due to
A. N. Kolmogorov and given by
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where the Kolmogorov kernel is
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