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A model of one-dimensional particle flow in random environment

—statistical-mechanical study for threshold distribution—

Takayuki Narumi

Graduate School of Science and Technology, Kwansei Gakuin University

Abstract

We theoretically studied a one-dimensional model for particle flow in an environment of random
potential. A particle has potential itself, and the environment depends on the existence of the
particles. The particle moves only if the total energy decreases associated with the movement.
In case of infinite particle potential, any steady flow does not occur except for an extremely
unusual case. In contrast, when a site can contain multiple particles, steady flow occurs at a
large boundary potential. The threshold distribution of the boundary potential satisfies the
Fokker-Planck equation of a time-dependent Ornstein—Uhlenbeck process. The distribution is

thus a normal one, where both mean and variance depend on the number of sites.
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