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Spatiotemporal Control of Ultrafast Plasmon Pulses at Metallic Nano-Structures

by Light Wave Shaping.
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Abstract

We numerically demonstrate spatiotemporal control of

ultrafast localized plasmon pulses at metallic
nanostructures and propagation of surface plasmon
polariton pulses along a MIM waveguide. The wavefront
of femtosecond laser pulses is designed by superposition
of high-order Hermite-Gaussian beams so that a desired
spatial plasmon distribution is attained at a specific
location in nanostructures. Temporal characteristics of
the plasmon pulses are manipulated by separate pulse

shaping.
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Fig. 1 Shape of Au nano-pad and an arrangement on a
SiO; substrate.
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Fig. 2 Superposition of plasmon spatial distribution.
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Fig. 3 Intensity and phase spatial distribution of

optimized incident light.
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Fig. 4 Plasmon spatial distribution excited by the

optimized incident light.
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Fig. 5 Plasmon pulses excited by FTL laser pulse
with the optimized incident light.
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Fig. 6 Comparison plasmon intensity excited by CW and

femto second laser pulses.
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Fig. 7 Plasmon pulses excited by linearly frequency

chirped laser pulse with optimized incident light.
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Fig. 9 Response function at Exitl and EXit2.

WIZ, Fig.8 AR TR L7z [E BT BRI PN 0 s %
BIAIT 3 2 ASOEK R AR ET 572, 478
DERTZNVI— IV T U E—AICHT 57T
REV A EFE L. ARALEIT Fig. 8 OHL
TH Y, K OMRABRHIIRAEKT— RO/ E—
LARy M A RErmd. gl & RO TET, 1
FE OB AN D OBENKE L 78D LI ICAH
S T A R TE LT

Intensity (arb. unit)

Fig. 10 Intensity and phase spatial distribution of
optimized incident light.
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Fig. 11 Plasmon pulses excited by FTL laser pulse with
optimized incident light
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Fig. 12 Plasmon pulses excited by shaped laser pulse

with optimized incident light
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