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Selective two photon luminescence of fluorescence protein on local plasmon resonance of noble metal
nano-structures
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Abstract

Using FDTD calculation we propose new technique of
selective two photon luminescence of fluorescence protein
on Au nano-rods template applied for spatio-temporal
localization  control of plasmon generated by
ultra-broadband femtsecond laser pulses. A kind of excited
protein can be controlled by difference of plasmon
resonance wavelength caused by the aspect ratio of Au
nano-rods. Effective excitation area is determined by the
arrangement of Au nano-structures and the polarization of

incident source.
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Fig. 1 Simulation“model of spatio-temporal control of

local plasmon.
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Fig. 2 Time histories of local plasmon resonance for

various aspect ratios of Au nano-rodsexited by positive
chirped femtosecond laser pulse
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Fig. 3 Time sequential screen shots of electric field

distribution corresponding to Fig. 2
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Fig. 4 Calculation model of selective two photon

fluorescence protein
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Fig. 5 Fluorescence images excited by non modulated

pulse
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Fig. 6 Fluorescence images excited by amplitude

modulated pulse for only Venus excitation
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Fig. 7 Fluorescence images excited by amplitude

modulated pulse for only CFP excitation

1100 nm # % ] - 7= Fig. 7 (a, )DL Tk L7z & &
DFRTH D, AFHED x WX OEA CIXFHEERA
MOT ANy M 4oy RIEHEHZERIZHE S
THEY .y RN TO AR TIER R ZE A o fE 8k % i e
TETVDLIENERTED, 7AXY ML 6EMET
HFOENGPHRTEDLN, ZNEFEAXZ FLrl
WAL AR RV OFEIRIC A —N—F v 7 LTV D HEIK
NHEETDHZOHTHY, AT MLVOEEOL T TH®
EBCTXD,

4 R

FDTD #E%ICED, BEHEH 7 = A ML —F UL R
EHWTH /##EE ECOBRAOIRS HVIZONTE
BaE L, $H87 ORRW 2 YT HE~DH %
RELE,

IR 3 REMHRT DI ENTET,

O&F /vy REORET T AE L HBOD SH 227
RL & Z OB EHICRINT D EIE L 37 DA
AhEICEY, uy FETOWEEERT L Z L3
RBThb,

OAF 7V ZNCHREER 2T HZ LIk, fEED
WHH N T OB EBRRWICHET DS ENTE D,

@F / HEEORE L B L A DRIEF DA A v F
YKo TUREBERAGRIET S5 2 ERFRETH D,

FDTD iE&2 Wiy I a2l —yavitkoaT, 79X
E 2 RTEOREZE MG E N & ISHOREEED — > T
bDHWI;E R T ORI 2 T REICHOWTRT Z
EMTE T, WL ZMOEETO T 7 XE 2 Ol
LT A7 4 7WE T, L0 IRHEIPH kR 2 22 S
DE~OISHPHFEEND,

References

[1] B. Pettinger, U. Wenning, H. Wetzel, Surface Science,
101, 1-3, (1980)

[2] G. Le've"que and O. J. F. Martin, Phys. Rev. Lett., 100,
117402, (2008)

[3] E. Stefan Kooij and Bene Poelsema, Phys. Chem.
Chem. Phys., 8, 3349 (2006)



[4] Isobe et. al., Opt. Express,17, 16, 13737, (2009)



