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Construction of the thermally driving mechanism using micro/nanoscale surface
structure
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By numerical experiments, we showed that in the case when a cold object is
located within a distance of about mean free path of gas molecules from the ratchet surface of a hot
substrate, Knudsen forces are exerted on the two bodies in such a way to slide them. Furthermore,
we succeeded in predicting the force theoretically. This theory revealed the mechanism of generation
of this Knudsen force. Based on the mechanism, we proposed a surface structure which induces a
stronger Knudsen force and showed that we can obtain the force more than twice as strong as the
force for usual ratchet. Moreover, although in the past this Knudsen force had been confirmed only
in the numerical experiments, in this project we successfully confirmed this force in practical

experiments and measured its strength.
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