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on an Ornstein-Uhlenbeck operator
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1. Introduction

Sobolev spaces over the W iener space, or m ore generally over a n  abstract Wiener
space , p la y  a  fundam enta l ro le  in  th e  M a llia v in  calculus. T h e y  a r e  based on an
Ornstein-Uhlenbeck operator, denoted by L , on the W iener space. I n  th is  p a p e r , we
consider a  different kind of Ornstein-Uhlenbeck operator LA.

To be precise, le t (B, H, p) be an  abstract Wiener space, i. e. H is  a  real separable
Banach space and  p is  a  Gaussian measure with a  reproducing kernel Hilbert space H.
L et A  be a  s tr ic t ly  positive defin ite  self-adjoint operator in  H .  W e consider th e  fol-
lowing semigroup (called an Ornstein-Uhlenbeck semigroup)

T ,f(x)-=- 1 B f(e - '^x± 1— e - 2 Ay)p(dy).

T h e  genera to r o f  { T ,}  i s  a n  opera to r i n  o u r con side ra tio n . W e  den o te  it b y  LA.

Moreover th e  associated Dirichlet form  is given by

e(f, g)=L(N A*D f(x), / A*Dg(x)) H *p(dx) (1.2)

w h e re  D  i s  t h e  H-derivative. I f  i1= 1 ,  t h e n  L A  i s  t h e  u su a l Ornstein-Uhlenbeck
operator L.

I t s  o r ig in  is  in  th e  q u a n tu m  field theory. In  physical literature, the  Ornstein-
Uhlenbeck operator in the M alliavin ca lcu lus is ca lled  t h e  N um ber operator a n d  our
Ornstein-Uhlenbeck operator is the f ree  H am ilton ian . So this operator is important in
physics.

T o  construc t S obo lev  spaces in  th e  M a llia v in  calculus, th e  M e y e r  equivalence
w hich insists th e  equivalence o f  tw o kinds o f  norms defined by L  and  D , is  essential.
S uch  a  problem  w as first discussed by P . A . M eyer [12] and then  M . K rée, P . K rée
[911 a n d  H . Sugita  [22] proved  it in  the higher degree case. I n  th is  p a p e r , w e w ill
ob ta in  a n  ana logous equ iva lence . T h is  problem  w as proposed by J. Potthoff [16].
T h e  equivalence in  our case is  a  little bit d ifferent from  that in the M alliavin calculus
because A  is not bounded in  general.

T h e  organization o f  th is paper is  a s  fo llo w s . In  the  sec tion  2 , w e g ive  a  precise
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