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Relation between Flux and Growth of Cluster
for Counter Chemotactic Flow in Quasi-One-Dimentional Path
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Abstract

So far, we have investigated the behavior of counter chemotactic flow in a quasi-one-dimentional
path where particles interact with each other through pheromone. The relation between particle
density and flux was studied for several evaporation rate of pheromone in that system, and
the following results were obtained: in the low-particle-density range, the flux is enlarged by
pheromone if the evaporation of pheromone is sufficient low, and, in the high-particle-density
range, the flux is largest at a reasonably high evaporation rate of pheromone [M. Fujii et al.:
J. Phys. Soc. Jpn. 78 (2009) 073801]. In that study, it was characteristic that particles
form cluster which blocks the path in the low-flux-region, thus, it seems that formation and
size evolution of cluster is directly related to the flux. In this paper, on the basis of obtained
relation between the number of particle in cluster and the escaping time of trapped particle
in cluster through Cellular Automata Model, a Langevin Eq. for time evolution of number of
particle in cluster is derived, and its numerical simulation is performed. Compared to previous
results, it is found that if the evaporation rate of pheromone is set so that cluster is not easily
maintained (f =0, 0.3, and 1), the number of particles in cluster governs the relation between
particle density and flux. In the opposite case, where f = 0.01, the obtained result through
Langevin Eq. is different from the previous study.
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