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In order to control of the Bose-Einstein condensates, as a preliminary
study, we examined the multi-agent model of aggregation and separation on two-dimensional lattice
grid space, using numerical simulations. Assuming the existence of attraction between homogeneous
agents and repulsion between heterogeneous agents, 2-parameter model. We observe that the mixed
habitation pattern of heterogeneous agents, seen in the case of week repulsion and attraction,
transitions to droplet-like aggregation of homogeneous agents, if the attraction is strong. Also,
when the repulsion between heterogeneous agents is strong, as the agent density is changed as a
control parameter, we find that the mixed pattern changes to a "habitat separation™ pattern with
amorphous boundary through a second-order phase transition. Furthermore, when the repulsion is very
strong, we observe a first-order phase transition to a "chaotic unstable state."
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