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Transverse Photo-Voltage Induced by Circularly Polarized Light
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Detecting optical spin as a voltage

A group of Prof. Ishihara at Tohoku University, Japan, has demonstrated that a rotational electromagnetic field is
detected as a voltage. Such an electromagnetic field is brought about by a circularly polarized light obliquely incident on
40—nm thick Au film with array of holes with periodicity of 500 nm. The voltage was found to be generated perpendicularly
to the incident plane and greatly enhanced when the light excites a resonance state called a surface plasmon polariton. It
flips when the sense of the polarization rotation is reversed. Rotational state of electromagnetic field in nanostructured
artificial material can be now explored with such a simple means as a voltage. With this discovery, basic research in
plasmonics and metamaterials, which are the platforms of nano—optics, finds a new direction. The discovery can be also
seen as a novel elementary technology that bridges electronics and nano—optics.

The research was initiated when Prof. Ishihara was a laboratory head in RIKEN and continued after his moving to
Tohoku University. The theoretical analysis was carried out as a collaboration with Prokhorov General Physics Institute,

Russia.
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