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Control of Spatiotemporal Vector Plasmon Pulses Based on Response Functions for Orthogonally Polarized

Excitation by Dark-field Cross-correlation Microscope
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Abstract

We experimentally confirm that the vector pulse of
plasmon generated by femtosecond laser pulses can be
predicted with the orthogonal plasmon response
functions and vector excitation pulses using orthogonal
plasmon  response  functions  measured by
fringe-resolved cross-correlation interferometer with

dark-field microscope.
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Fig. 1 Schematic of the experimental setup.
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Fig. 2 (a)Sample model.
(b) SEM image of cruciform structure (Y2:100 nm).
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Fig. 3 Response function of Au nanorods.
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Fig. 4 Plasmon response function of
(a) A, (b) A2, and (c) A3.
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Fig. 5 Plasmon spectra of (a) Al, (b) A2, and (c) A3.
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Fig. 6 Calculated Plasmon spectra of

(a) Al, (b) A2, and (c) A3.
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Fig. 7 Plasmon spectra of (a) Al, (b) A2, and (c) A3.
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Fig. 8 Calculated Plasmon spectra of

(a) A1, (b) A2, and (c) A3.

Fig. 7 DEBFER L T 5 & A3 IZOWNTIE
F@?@#%iﬁgsmfﬁﬁbtpﬁ%&sﬁ%
2R 5 TGO S T-RHII D RE SR
e AT MR E1FIE—E L CT\\W5bH, —5, Fig. 8
DF T/ LT 45 R 5+ A& O sz in
STEFHINGFRE L2 AT L LT 5 L
£ 700~750 m IZB W TGEVWR R LD, i
Rl & g O IRE N R 572D Th D, Fig.
6(C) DT T XE AR VL, KRHIO v — 7 8L
DN T 2580 EdH D, —J7, Fig. 5(c)D 45
FEFDEE N %9 D T OIS o T2 FHIIC RS
HTTAELANRY MV, RO B — 7 SR DNV
%@%mem&fl5ﬁﬁﬁf%é p it & s f
AT KT 2+ FAEE O BINZIR > 7o FHAlF LU 45 i
ﬁﬁuﬁT5+%%L@% B> T FHARE R 5 |
45 FEEAR I3 % 45 BEARSGOMIE 2 L 72 BR OB
R CILR & OME A 1:1 TXY MLFIL T
WD AT MVIBIRTE T T < Kol & Ao
PR N RKRESHEEBL T A7DTHD, —.
Al X Fig. 7(a) D FEBR#E F L Fig. 8(a) DFF RS R4 A



5L EBEERIX Fig. 8@D R TR LTI plRE L s
AT % ARG OIS - 725 H B R
ST ART FVIEIR EFRELL TE Y | Fig. 8(a) D
T T L7z 45 FER ISR 5 45 FE R ORI ED H
SR SN AT MVIBIR I3 E R 5, b TH
% VENTEON [Z3% 5 820 nm [T bR\ B — 7 & £f
B, 7T RE AT MVIERhED AT R LT
PRET DAHEZ T 5720, KR 820 nm ATz k&
REWBRHIEZ EREZLND,

4. FT R VB OWFER HIH

JAhiEE Yt DALAR SR I L TR EE T £ 1k 2 VT T
B2 Z 8N TE D, Z ORI %2 H
WD Z LT UREBSAEFENNCEHIT S Z LI kY
EEOT 7 R R MET 52 ENRARTH D,
I TIEL T AT Rl X o THIB RN IT - &
D L3 DIVTN D 45 FERNEIZ KT 5 i oo dih
(2 2 T2 FHA D IR BB OFE R % el LT ARE D
7T RE U EFTRTRT,

A BEOREIDT 5 XE R

2SR ASTRRR I B O IERE Z & IS RE D ZE
WARETH D, ZZTiE, AL DT T XE U HFDH
R T 572D ONERE1T72 5, Tb
H, 7— U ZERRF SNV AL R ESE D L E D)
% Fig. 912, 77 A€ UIFHEIE % Fig. 10 12
NI

[
N
-

— -
:: 10 —— Intensity —_
2.0 4N M Phase 05 T
5 ° £
> 6 ........................... - 0 @
= (7]
N 4 g
S 055
t 2
£

0 -1

680 730 780 830 880

Wavelength [nm]

Fig. 9 Modulated VENTEON spectrum.
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Z DD AL A2, A3 D B — 7 SREE DT, 70:17:8
L7 Al O E— 7 FREEDMBLOD 2 SDOFEL & ik
LT A4~81EDENH 5, Z DK 5 ITE RS D IE
WD ThbE U SEBEBOUN A Z 0T 5 2 &
WZED . AlOBZET 5 Z L RAIRETH 5,

B. BEDEED T T X R

F+FHEEICB WL BT DR T 7 X'
S ZE FTL 2D KO LCTh . A
AR TILIR WO TRIKD 7 T X E U B ITE R
HThR S EMEREIMRIC L 70D, 22 Clk, 45 &
EMRIED FTL 79 XE UG ENET 572008
EIGIZOWNTEZ S,

Al 1 BIAT 5 45 FERDE FTL 77 XE %)
FLT 2 72 D ORI OWTE 2 5, 2K
DT T RXE % 45 ERIED FTL &35 7201213,
HART DD T T X aeZi i FTL & L.
AR MNVREZ B I LM ERH D, FTL 77
R AT E BB O WA Z T 5 2 &
WX THETE 20, 77 XE VO AT ML



SRSV D FREEA T AT 72 5 MENH D,
JibL Y % VETNEON & LT AL DIREBI% % Fv
% & Z5FH L7 VENTEON @ A2~2% kLT Fig. 11
DX DT D, Fig. 11 TlE, it A~7 ML %
BT DR TENEIFIR L TV D2, it o
R ENTRT SAFITH D72, FEEIC - T
HElZZb T MR & e D, Fo, H g
WA T2 M E x S, RENSSEAT2 5 Mm% y

FHmhE L,
——Intensity, y-polarized ——Intensity, x-polarized
~~~~~~~ Phase, x-polarized ----- Phase, y-polarized
25 1
s
3 20 —
.E 05 T
8,15 g
2 o e
2% 8
o 5 05 a
=
£
0 1
680 730 780 830 880

Wavelength [nm]

Fig. 11 Modulated VENTEON spectrum.
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