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Abstract

Lane formations are observed in various self-driven systems such as pedestrians in narrow
passage, plus and minus oppositely charged colloidal mixture, and so on. This lane formation
from a disorder to ordered state under the external field is the marked example of the non-
equilibrium transition. Here, we examine the lane formation dynamics in the oppositely self-
driven particle system in the two-dimensional systems by using molecular dynamics method
based on the literature. The system consists of an equimolar binary mixture in the square cell
with the periodic boundary condition. To explore the detailed process of the lane formation,
we calculate the order parameter of the lane formation, the transport efficiency, and the lane
width for various number densities. Furthermore, the strong finite size effect is observed in
the present self-driven system. This size effect implies that the lane formation transition is not

characterized by the analogy with the conventional scaling scenario of the critical phenomena.
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