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1. Introduction

In this paper, we consider a complex abstract Wiener space (CAWS) (B,H,μ),
that is a triplet of a complex separable Banach space By a complex separable
Hubert space H which is densely and continuously imbedded in B and a Borel
probability measure μ on B such that

(1.1) \Bexp(V^RtB<z,φ>B*)μ(dz) = txp(-±-\\φ\\2

H*) for <p(=B*(ZH*.

Moreover, we assume that a strictly positive self-adjoint operator A on 7/*

is given and 5 * c C M ( i ) = Π Dom(/) . Then we can define DAp(z)=
n = l

(λ/ZθVA)Dp(z) for pϊΞ@{B: E), ^-valued polynomial functional on B.
i/-derivative D is a fundamental tool in Malliavin's calculs ([6]), but here

we consider DA instead of Z), because we keep quantum field theoretical models

in mind. In fact, —D^DA=dT(AφA), a free Hamiltonian for a complex Bose

field (and its anti-particle field).
Following [3] and [4], we regard B as an infinite dimensional manifold with

cotangent space (H*)c on each z^B. Consequently its exterior product bundle
becomes BxA(H%)c and the space of its ZΛsections becomes L2(B, μ: A(H%)C),
i.e. the space of Λ(//|)c-valued L2-functions on B or L2(B, μ)®A(H$)c, a
tensor product of the Bosonic Fock space and the Fermionic Fock space. On

this space we define an exterior derivative dA using DA. Then —(dfdA+dAdf)

=dT(A@A)@dK{A@A), a free Hamiltonian for an N=2 supersymmetric
quantum field.

As in the finite dimensional case, dA is decomposed as dA=dA+dAi and
Laplace-Beltrami operators QΛ and ΠΛ are defined as 0,4=929,4+3^92 and
Π^=S*S^+^A^Ay respectively. Since (51—0, dA defines an elliptic complex
and (^-cohomology groups can be defined as &p

A

 q(B)=Ker(dA\Ap

2>
9(B))l

), where AP

2>\B)=L2(B, μ: Ap>«(H%)c)y the space of square in-


