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Autonomous plasmonic nanomotors responding to surface molecular adsorption

Tanaka, Yoshito
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Lab on a chip

Based on the highly sensitive response of localized plasmon resonance
associated with molecular adsorption on metal surfaces, we have studied the plasmon-induced optical
force as the driving force of autonomous nanomotors. We found plasmonic nanostructures that can not
only change the magnitude of the optical force with high sensitivity according to the environmental
refractive index, but also change the sign (direction) of the force. In addition, we proposed and
developed a novel method to quantitatively measure optical force on highly anisotropic and complex
nanostructures, and demonstrated that optical force and torque can be measured with the highest
accuracy in the world. Furthermore, we worked on radiation control of nonlinear light scattering to
improve the sensitivitz of the optical force response, and found nanostructures that produce
unidirectional second harmonic waves (SHG) or radially polarized SHG.
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Fig. 1 Autonomous plasmonic nanomotor
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Fig. 3 Schematic of (a) fabricated MPF (a) and (b) Fig. 4 Trapped MPF with
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Fig. 7 Scattering patterns at different refractive indices.
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Fig. 9 Unidirectional SHG radiation. Fig. 10 Radially polarized SHG radiation.
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