Ichinose, W.
Osaka J. Math.
39 (2002), 181-208

ON CONVERGENCE OF THE FEYNMAN PATH INTEGRAL
IN PHASE SPACE

Dedicated to Professor K. Kajitani on his 60th birthday

Wataru ICHINOSE
(Received June 12, 2000)

1. Introduction

It was an interested and important problem to give the deon of quantization,
i.e. of passing from classical physical systems to the spoeding quantum ones,
from the moment that quantum mechanics came into existdncéhe end we suc-
ceeded in giving it as follows: Lef be a Lagrangian function. Then the Hamiltonian
function H is defined through the Legendre transformationfofThe Hamiltonian op-
eratorH ¢ ) at timer  in quantum mechanics is defined fraimit should be noted that
H(t) has ordering ambiguities (cf. [14]). Lef  be a probabilggnplitude at times .
Then its temporal evolution can be given by the solution & 8chbdinger equation

(1.1) ih%u(l) = H(@)u(r), u(s)=f.

On the other hand Feynman proposed an essentially new plgserin his fa-
mous paper [3] which appeared in 1948. His description isdamn the notion of
a so-called path integral in configuration space. In 1951nfen himself general-
ized this description, using the notion of a path integraphrase space in [4]. Since
then, path integrals in phase space have been discussed ryy art&cles in not only
guantum mechanics but also quantum field theory. But it has hmointed out that
we have hard difficulties of giving a rigorous meaning to thethpintegral in phase
space. There is even a suggestion that such a path integrahatabe defined rigor-
ously. For example see chapter 31 in [16] and section 5 inIf2feems to us that
only Gawedzki’'s work [7] succeeded in giving a rigorous mieg to the path integral
in phase space. His approach is similar to Ito’s one in [11pmhthe path integral
in configuration space was studied. The assumptions pull an in (3] will be men-
tioned later in this section.

In the present paper we study time-slicing approximatiothef Feynman path in-
tegral in phase space and prove its convergence under sameapjassumptions. Paths
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