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Universal laws of collective motion of swimmers
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In this study, two kinds of swimmer made of softmatter were developed. The
type of motion highly depends on the shape of the particle. Considering the high deformability of
softmatter, the motion ma¥ be able to controlled through the deformation of the self-propelled
particles by external field.

In addition, the dependence of the collective motion of E. coli on the body length was studied. We
found the long-range orientationally ordered phase along with the long-range correlated density
fluctuation when the aspect ratio was large enough. This was the first experimental realization of
the phase which had been predicted more than twenty years before. Hence, this result was of great
significance in the statistic physics of active matter.
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