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Investigation of optical driving mechanism of highly-efficient metalized
microtrubine and its application

Maruo, Shoji
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In this study, we investigated the highly-efficient optical driving mechanism of
a metalized microturbine. In experiments, we observed the temperature distribution around the metalized
microstructure when a laser beam was irradiated. As a result, we confirmed the temperature of the
surrounding liquid around the metalized microstructure was increased as the laser power was increased. In
addition, the temperature increase and resultant flow generation were analyzed by multiphysics
simulation. As a result, we confirmed the simulation results were similar to the experimental results. By
analyzing the flow generated by the temperature increase, we found that the flow is too low to rotate the
microturbine. We guess that surface tension due to temperature increase will be dominant to rotate the
microturbine. Finally we demonstrated that a novel type of microtubine like a spinning top. The
spinning-top microrotor was fabricated and rotated at high speed over 550 rmp at a ultralow laser power.
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