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Measurement of Plasmon Response Functions with Femtosecond Laser
Cross-correlation Microscopy
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Abstract

We experimentally demonstrate a new characterization method
of ultrafast plasmon generated in nanostructures: electrical-field
cross-correlation imaging using dark-field microscopy. One of
the split femtosecond laser beam simultaneously irradiates gold
nanostructures with different shape and the scattered light is
collected by the object lens, while the other beam directly
reaches to the CCD camera with variable optical delay. A series
of image shots by varying the time delay between the pump and
the reference pulses were obtained, and the fringe-resolved

cross-correlation images are analyzed for the nanostructures.
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Fig.1 (@)CCD image of gold nanorods using the dark-field
microscopy.(b)The simulation result of plasmon resonance
(PR)at each nanorod placed on a SiO2 substrate in the CCD
image(Fig.1(a)) using FDTD method.
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Fig.2 Amplitude and phase of excitation light (VENTEON).
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Fig.3 Experimental setup of cross-correlation measurement.
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Fig.4 Experimental result of cross-correlation measurement for

five different nanorods.
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Fig.5 Plasmon spectra of various nanorods.
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Fig.6 Amplitude and phase of frequency domain at R=5.2.
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Fig.7 Plasmon waveforms of various Au nanorods.
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Fig.8 Amplitude and phase of time domain at R=5.2.

Fig.8 TIXRFRIM ARG XA IR TR 7 T 7 &
RoTEY, ZHIET T XF BT L - TR/ UL 2N
HRLZEOLS Aud /vy FNOBHBEFPIREI L TV
21D THLHEEZLND,

TL®

oo ITATFEAT > 72 B CHBIGHIZ S HICRE I,
HABFICIBITT A2 TEx DT /vy RDOARS

FATET TR AARE RS UG T&E 2 EHR M LT,
Fl2 AU R FE—RECRIC ST 28D/ ay R

DORFEETE & R IZEHIT 2 Z ERFlRR & oo e, T
THE S L7=DIE, #IRERZR L2 L—3 L A D EBRR
ERNEEDTHD, SBIIZOFEEZHNDLZ LT, b
HEEIR % YEZE TR U &oks - o J& B8 o TE Rk % W22 R il 4

LTWET,

References
[1] A. Kubo, K. Onda, H. Petek, Z. Sun, Y. S. Jung, and H. K.

Kim, Nano Lett. 5 (2005) 1123.

[2] M. Aeschlimann, M. Bauer, D. Bayer, T. Brixner, F. Javier
Garcia de Abajo, W. Pfeiffer, M. Rohmer, C. Spindler and F.
Steeb, Nature, 446 (2007) 301.



