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Molecular manipulation utilizing radiation pressure
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A photon carries not only energy but also momentum. When photons collide
to an object, momenta of photons change by scattering. At the same time, a force called radiation
pressure is applied to the object. By taking advantage of the radiation pressure of a tightly
focused laser beam, an object can be trapped selectively at the focal point. In this study, we
attempted to apply radiation pressure of a tightly focused laser beam to molecular manipulation.

An exfoliated nanosheet, an inorganic macromolecule, was found to align along the polarization
direction of incident laser beam. The radiation pressure induced orientation was obtained even by
irradiating a smaller incident power when the nanosheet adsorbed an organic molecule with a large
polarizability, refractive index or molar absorption coefficient.
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