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Mid-infrared plasmonic field enhancement and its application to novel nonlinear
optical phenomena
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The objectives of the project are to generate plasmonically enhanced local fields
of mid-infrared ultrashort pulses and to demonstrate its application to enhanced nonlinear phenomena.
With the antenna-enhanced near-fields, we achieved (1) the optical field emission from metal surface and
(2) sensitive vibrational spectroscopy. When the resonant nanoantennas are illuminated by mid-infrared
femtosecond ﬁulses, electrons are emitted by the enhanced near field through the field emission
mechanism. The optical field emission is promising as a mechanism for ultrashort electron source. From
the excitation intensity dependence of the emitted electron yields, enhanced near-fields are evaluated
guantitatively and non-invasively. Furthermore, the field enhancement significantly increased the
sensitivity of the linear/non-linear vibrational spectroscopy on the molecular thin films.
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