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Spatio-Temporal Measurements of Femtosecond Near-Field
Generated by a Metal Probe and Silver Nano-particles

SFHATH(M2), AZIHIE-T-(B4)
Y. Terada and N. Sugiura

Abstract

Spatio-temporal distribution of the near-field excited in

asymmetric nano-structures could be controlled by

parameters of femtosecond laser pulses, such as their
spectral phase (frequency chirp) or temporal polarization.
In order to measure the dependence of femtosecond
near-field pulse on those excitation laser parameters and
position in nano-structures, intensity autocorrelation
measurements were employed using two-photon excited
photocurrent of a GaAsP diode, which also acts as a
of The

autocorrelation waveforms measured at different positions,

substrate nano silver particles sample.

which were specified by a SNOM probe, were compared.
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Fig.1 Local interference scheme. The local fields Elocal,,
and Elocal, excited by the orthogonal external fields E,;

and E, are in general not orthogonal and interfere.
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Fig.2 Experimental setup.
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Fig.3 Distance dependence. (dot: lock-in signal, line: DAQ
signal.)
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Fig.4 Topography. The mapping area is 1 pm X1 pm, and

the resolution is 20 nm X 20 nm.
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Fig.5 Fringe resolved autocorrelation of transform limited
Cw) An
polarization is parallel to the probe. (a): (X,Y)=(200,
100), (b): (X,Y)= (600, 200)

pulses of near-field signal. incidental
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Fig.6 Fringe resolved autocorrelation of transform limited
pulses of near-field (20) signal. The position is (X,Y)=
(600, 200). An incidental polarization is 45.°
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Fig.7 Polarization dependence incidented with transform

limited pulses. (O: near-field 20 signal. A: far-field

signal.)
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