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Diffusion in Fluctuating Media
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In this paper, expressing the movement of particles in fluctuating media in the form of
the stochastic differential equation, we get the stochastic partial differential equation
representing the time-spatio variation of their concentration.

We study the movement of particles expressed in the following form ;

(1) dx=1{a(t, x)dt+c(t, x9)dB:}+b(t, x)dB  i=--, —1,0, 1, .
Here, {B;,, BY’: i=-, —1, 0, 1, ---} are Brownian motions independint to each other.
From this, we get the following stochastic partial differential equation for the concentra-
tion of the particles n(¢, x);
82
ax?

+ Al¢, x)}dtf% {c(t, x)n(t, x))dB.,

(2) antt, x):[é— (51, 50+ ¢t e, b= {at, Oonlt, )}

where A(/, x) is the emission rate.

The fact that the fluctuation of the concentration is expressed as the spatial
differential of the fluctuation of the wind multiplied by the concentration level, which is
seen in (2), is a new imformation. This means the instantwise validity of Fick’s law.

From (2), we can also get the equation for the spatial correlation of the concentration.



