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Feynman's Path Integral

Definition Without Limiting Procedure
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Abstract. Feynman's integral is defined with respect to a pseudomeasure on the space
of paths: for instance, let # be the space of paths q : T C1R -• configuration space of the system,
let # ' be the topological dual of # ; then Feynman's integral for a particle of mass m in a
potential V can be written

^xp{iSiJq)/h)dw(\Anq)

where
Sιnt(q)=ίV(q(t))dt

T

and where dw is a pseudomeasure whose Fourier transform is defined by

w(μ) = exp(- i W(μ)/2) = expί - -^ J J inf(t, ί') dμ(t) dμ(t')
\ 1 τ τ

for μ e #'. Pseudomeasures are discussed; several integrals with respect to pseudomeasures
are computed.

I. Introduction

The lucid and powerful formalism of quantum mechanics proposed
by Feynman [1] has been plagued by the limiting procedure involved in
the original definition of Feynman's integral. We propose here a defini-
tion which does not rest on a limiting procedure, we show the connection
between both definitions of Feynman's integral and we compute several
integrals.

Feynman's formalism of quantum mechanics can be summarized
in the following table:

1. Quantum experiments =>K(B;A)= j exp(/F(g))...
x

2. Classical limit of quantum systems =>K(B\ A)= j exp(iS(q)/h)...
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