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Abstract

In this paper the system of a quantum particle interacting with a scalar Bose field is investigated.
The partilcle’s Hamiltonian is given the relativistic Sédinger operator with potential

Hp = V-A4+M2—M +V (1)

A scalar Bose field is constructed by infinite dimensional stochastic process. The field operators
{o(f)}tex, are defined by the Gaussan random process indexed by a Hilbert Epanea
probability spac€Qy, By, R,). The state space is given bﬁ(QgKb) and the free Bose Hamilto-
nianHy, is defined by the differential second quantizatiorugf —iJ) wherewy, is non-negative

and continuous function. Physically,(k) > 0 denotes the one-particle energy of the field with
momenturk. Thus the triplefL2(Qs, ) ,Hp, {®(f)} fec,) of the scalar Bose field is defined.

The state space of the interacting system is giverHboy: L%(RY) @ L?(Qp) ~ [a L%(Qp)dx

where [¢ denotes the fibre direct integral. The free Hamiltonian is definebdsy Ho® | +
| ® Hp and the total Hamiltonian by

He = Ho + K /R f P(@(px))dx (2)

2n .
where+ denotes the form sunR(A) = 5 cjA), ¢je R, j=1,---,2n—1, ¢y > 0, and the
i=1

ultraviolet cutoff conditiorpx € 8/, for eachx € RY is supposed.

In the main theorem, the functional integral representaticer B« is derived.



