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Control of grating-coupled ultrafast surface plasmon pulse

and its nonlinear emission by shaping femtosecond laser pulse
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Abstract

Spatiotemporal nanofocusing of surface plasmon
polaritons excited by femtosecond laser pulses coupled
on a metal Au tapered tip with radius of curvature of
few tens of nanometer is deterministically controlled
based on the measured plasmon response function. We
controlled SPP pulse and second harmonic generation at
the apex of the Au tapered tip by shaping excitation
laser pulses based on the response function. Similar
coherent

CARS

control scheme was also adapted for

anti-stokes Raman scattering.  Selective
excitation of a single Raman mode was achieved with

only a single excitation laser pulse at the apex of the tip.
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Fig. 1 Experimental setup of cross-correlation

dark-field image measurement.

Fig. 2 SEM images of Au tapered tip.
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measurement.
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Fig. 5 (a) Optimized wave front with adaptive control,
and (b) shaped wave front for the wavelength of 800

nm.
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Fig. 6 SPP spectrum at the apex of the tip.
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Fig. 9 Measured SH spectrum at the apex.
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Fig. 10 Changes in response function by the sample.
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Fig. 11 Time-spectral distribution of excitation pulse for

selective CARS excitation of a single Raman mode.
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Fig. 12 CARS spectrum of CNT at different distance

between the sample and the probe.
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