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This work aims to develop a theoretical framework to control the fluid with
optical force and heating and achieve the guiding principles for applications. Combining the
calculation method of computational fluid dynamics and electromagnetism to evaluate the time
evolution of fluid driven by optical force, the mass transport phenomena on the azopolymer and
molten metal were discussed. Furthermore, using the calculation method of laser processing in the
thermo-fluid dynamics, it was clarified that the Marangoni effect originating from the ring-shaped
intensity distribution could contribute to the production of protrusion on the processing with the
optical vortex pulse.
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