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Hypercontractivity for degenerate diffusion semigroups

Abstract
The hypercontractivity is proved for a class of finite and infinite dimensional dif-
fusion semigroups associated to degenerate SDEs and SPDEs. As applications,
the compactness and exponential convergence in entropy of the semigroups are
proved. It is well known that in the symmetric case the hypercontracitivity is
equivalent to the existence of the log-Sobolev inequality. We provide a number
of hypercontractive diffusion semigroups for which the log-Sobolev inequality
does not hold, which emphasize the essential difference of symmetric and non-
symmetric Markov semigroups. Functional stochastic differential equations are
also discussed.
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