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Let F be a Wiener-Poisson functional. In case F satis�es the (ND) condition, it is
shown that the characteristic function of F satis�es

E[eiξ·F ] = O((1 + |ξ|2)−q0n/2)
as |ξ| → ∞ for any n. Here 0 < q0 < 1. This implies that F has a C∞-density function
pF (y), since

∂lxpF (x) = (
1

2π
)d
∫
e−ix·ξ(−iξ)lE[eiξ·F ]dξ, l = 0, 1, 2, ...

In case F = X(t), where X(t) denotes a jump-di�usion process such that X(0) = x,
the density function is written by pt(x, y). In this way, the density function as an analytic
object (fundamental solution of some integro-di�erential equation) can be obtained by
using Malliavin calculus of jump(-di�usion) type.

The density function of F at x ∈ Rd can formally be de�ned by E[δx(F )] = 〈δx(F ), 1〉,
where Dirac's delta function δx is an element of the tempered distributions S ′. In case
F = X(t) where X(t) is as above, the density function pt(x, y) of X(t) is justi�ed to be
represented by pt(x, y) = E[δy(X(t))].

We apply these results to lead asymptotic expansion of a model process appearing in
the H-H (Hodgkin-Huxley) model.

The background theory of the former half of the content of this talk is written in the
book [2]. For the latter half, it will be written in [4].
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