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(323) Bacterial cells in a circular pool show various types of collective behavior depending on

environmental condition. The behavior has been classified into six types by the combination of
the reduced cell length 1 and the cell density p; (a) random motion, (b) turbulent motion, (c)
one-way rotational motion, (d) two-way rotational motion, (e) random oscillatory motion, (f)
ordered oscillatory motion. The phase diagram shown as a function of A and p indicates the
existence of the critical value of A where the collective behavior qualitatively changes. We
confirmed that the order parameter @ which characterizes the circumferential component of cell
movement, drastically changes at A~0.1 except low-limit condition of p (only one bacterial cell
exists in a pool). Our experimental results suggest that a single bacterial cell in a pool is easily

influenced by the external noises such as inequalities of agar plate surface.
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