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Self-propelled particles is the object what spontaneously moves using
chemical energy. A camphor disk is one of the self-propelled particle that slides on water. We
previously observed mode bifurcation of camphor motion with change in the number of disks. However,
its mechanism is under investigation. In this project, we approached this problem from both
experimentally and mathematically. For simplify the system, the number of disk was fixed, and the
area of water surface was sequentially varied. As the results, similar mode bifurcation was
observed, i.e., continuous motion in large area, oscillatory motion in middle area, and stationary
state in small area. This mode bifurcation for a single disk was successfully reproduced using
mathematical model that was obtained with modified the typical model for camphor motion. Our
mathematical approach indicated that oscillatory motion is appeared by instability of continuous
motion.
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