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0. Introduction

For a given real number o > 1, let {X(t)} be a d-dimensional diffusion
process such that the distribution P(X(t)edx) has a density u(f, x) and the
generator of {X(¢)} is %,f(x)=(1/2)u(t, x* ' A f(x), where A is the d-
dimensional Laplacian. Then the density function u = u(t, x) has to satisfy

0.1) (Ou/ot) = (1/2) & (u%), (t >0, xeRY

in the distribution sense. The equation (0.1) is called a porous medium equation
([1]) and the process {X(t)} is called a diffusion process associated with (0.1).
In the preceding work ([8]), we defined a simple model of many particles
flowing through a homogeneous porous medium, and constructed the process
{X(¢)} as a macroscopic limit of the path of each tagged particle and the
density u as the same limit of the empirical density of the set of positions of
all particles. In this paper, we consider the long time behaviour of the process
{X(t)} in the following two cases.
Firstly, we consider a random scaling limit. Put

K(t) = J! u(s, X(s))*ds,

0

then
0.2) lim,, , K(t) = o© with probability 1

and
(0.3) lim,,,, E[f(K(t)"'2X())] = j f(x)2m)~%% exp {—|x|*/2}dx
Rd

for each feC,(RY - R) (see Theorem 1 in §1).
Secondly, we consider a non-random scaling limit. Put

K(t)= E[K()] and B =1/d(@— 1)+ 2),



