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Anomalous phase transition in self-propelled hard disk systems
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Abstract

In this study, we investigate the phase behavior of the self-propelled hard disk systems with
the Vecsek-type interaction via event-driven molecular dynamics simulation systematically. In
addition to the ordinal order-disorder transition of the collective velocity field known in the
original point particle of the Viscek model, we observed the novel competition driven by the

global positional order (so-called Alder transition) due to the exclusive effect of hard disk,

which causes anomalous fluctuations around phase transition and transition shifts.
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