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Nanofocusing of ultrafast surface plasmons onto gold taper tips by grating-coupling
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Abstract

We demonstrate a new nanometer-scale light
source. It is based on the grating-coupled
excitation of surface plasmon polariton (SPP) on
the shaft of a sharp conical gold taper with a tip
radius of few tens of nanometers. We measure
the SPP intensity and phase at the tip end and

demonstrate a field enhancement at the apex.
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Fig. 1 Nano structure used for FDTD

simulation.
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Fig. 2 Simulation result of SPP pulse arrived at

the tip end for various number of grooves.
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Fig. 3 Simulation result when the width and
depth of grooves is changed.
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Fig. 4 Experimental setup of autocorrelation

image measurement
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Fig. 5 Experimental setup of cross-correlation

image measurement
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Fig. 6 CCD image of scattered light at

excitationof an Au probe

(a)not carved grooves (b)carved grooves

Q)R

Fig. 7(a), (bIZZ AL Z ISR L CHATIC bR L
A L |BEICHE LSS 0EWE T, Fig.
(@), )&t % & Bk LD LR Uiz h»
D BT EATIC R E L7356 0 05 S i
SPP N RELBHEL WD Z ENbd, Th
£ 0. SPP OAx#EITIA & b S DR YT M A — 2K
L7z & &b E < SPP Nl ~MafE+ 5 2 &
Db, £7-, Fig. 8123ty b7 v FIcElT
DR A B LR M AEE 2 T & & D5
® SPP OEOE(LZRT, 60° | 160° BZi

FAEIC xR U OB T, |EICHE L725E8 1S L,

#190° fRICT MNP D & SPP DN KD 6
IICEALT 2 DT, Jihid L — P Ot &R L7z

SPP Mo L TETWDH T LAbnd,

10p 111/
e

groove
Polarization
direction

(a)

groove

E a Polarization
direction

(b)
Fig. 7 CCD image of scattered light at excitation
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Fig. 8 Polarization property of scattered light at
the Au probe end.
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Fig. 9 Dependence of SPP propagation on the
incident angle of the femtosecond laser

pulse.
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Fig. 10 Cross-correlation waveform
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Fig. 11 Field enhancements and phase at tip

end when incident angle is 32.5°
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