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Photovoltaic Hall Effect in Graphene and Localization of Light in Kagome

Photonic Crystal
Takashi OkA and Hideo AOKI

Two attempts at applying interesting electronic properties to manipulation of light are overviewed. First
is the photovoltaic Hall effect in graphene, where an application of intense, circularly-polarized laser
lights to graphene with its Dirac-cone dispersions is predicted to induce a DC Hall effect as a nonlinear
effect. Secondly, “tight-binding photonic bands” are predicted to be realized in metallophotonic
waveguide networks, where the photonic bound states (photonic analog of the zero-point states in wave
mechanics) localized around the crossings of a network form a tight-binding band. With this we can
design photonic bands, e.g., a “flat photonic band” in the kagome network where the group velocity can

be as small as 1/1000 of that in vacuum.
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