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Spontaneous motion and deformation of active matters: toward understanding of
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Spontaneous motion has attracted lots of attention for its potential
application to biological problems such as cell motility. Recently, several experiments showing
spontaneous motion driven by chemical reactions have been proposed and revealed the underlying
mechanism of the motion. Accordingly, several simple theoretical models have been extensively
studied such as active Brownian particles, squirmers, and self-thermophoretic swimmers. We
theoretically derive nonlinear equations showing a transition between stationary and motile states
driven due to chemical reactions. A particular focus is on how destabilisation of an isotropic
concentration field through hydrodynamic flow. Due to self-propulsive motion and flow around the
drop, a spherical shape becomes unstable.

We have also clarified that hydrodynamic interactions and the interaction mediated by a
concentration field give rise to collective behaviors such as motility-induced phase separation,
global polar state, and clustering.
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