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Manufacturing and design of nano-samples for spatiotemporal control of plasmons
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Abstract

Well designed nanostructures must be prepared to
demonstrate spatiotemporal control of local plasmon or
surface-plasmon polariton (SPP) by shaped femtosecond
laser pulses. We design Au nanocrosses to demonstrate
polarization dependent local plasmon resonance, which
could be measured by SNOM or dark-field microscopy.

E-beam lithography is employed for these nano-fabrication.

We also propose a new functional plasmon enhancement
structure, Bull’s eyes..
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Fig.1 (a) Schematics of designed Au nanocrosses (b)
topography mapping view nanocrosses.
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Fig.2 (a) Basical model of Bull’s eye plasmon enhance
device and (b) simulation condition using chirped ultra

broadband fs laser pulses
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Fig.3 (a) Simulation model of the divided bull’s eye
structure. Detected time histories irradiated by (b) y

polarization and (c) x polarization
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Fig.4 Calculation model of various Bull’s eye
enhance devices irradiated by chirped fs laser
pulse with x polarization. (a) Hybrid bull’s eye
structure divided by y axis. (b) Time history of the
structure Fig.4 (a). (c) 45 degree rotated structure

of Fig.3 (a), (d) Time history of the Fig.4 (c)
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Fig.5 Ideas of the bull’s eye structures and
combination of polarization and detected enhanced
peaks of wavelength, (a) divided bull’s eys in six

pieces and (b) asymmetric divided bull’s eye.
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