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Measurement of response functions of plasmon excited by femtosecond laser pulses using spectral interferometry

combined with near-field scanning optical microscope for spatiotemporal control
K9 F5KH (M2)
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Abstract

Based on a plasmon response function in both

amplitude and phase measured by a spectral
interferometry combined with a near-field scanning
optical microscopy, the femtosecond plasmon pulse at

gold nanostructures is deterministically tailored.
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Fig. 1 Experimental setup of SI-NSOM.
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Fig. 2 Cross nanostructures and their plasmon
resonance spectra calculated by FDTD

simulation.
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Fig. 3 Setup for alignment of total reflection.
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Fig. 4 Plasmon response functions at (a) R=3 and (c)
R=2.5, and plasmon waveform excited by FTL
pulse at (b) R=3 and (d) R=2.5.
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Fig. 5 Measured plasmon pulses excited by the
femtosecond laser pulse to generate a FTL
plasmon pulse at (a) R=3 and (b) R=2.5, (c) and
(d) are plasmon pulses at R=2.5 and 3,
respectively, when the laser pulse is shaped for
(a) and (b).
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Fig. 6 Schematic of a gold MIM SPP waveguide
fabricated by e-beam lithography.
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Fig. 7 Measured plasmon pulses excited by the
femtosecond laser pulse to generate a FTL
plasmon pulse at (a) output 1, (b) output 2, and

(c) output 3 indicated in Fig. 7, respectively.
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Fig. 8 Simulation model (a) probe (b) nanostructure

(c) overall view.
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Fig. 9 Difference of response functions by influence

of probe.
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Fig. 10 (a) Resonance blunting by influence of probe,
and difference of (b) distance between probe and

sample or (c¢) opening size of probe.
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