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Plasmon mode dependence on fluorescence enhancements
near single gold nanoplates
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I School of advanced Science and Engineering, Waseda Univ., Japan

[Abstract] Plasmon induced fluorescence enhancement has been widely studied because of
potential applications such as biosensing and nanooptical devices. Higher-order plasmon
resonances induced in gold nanoplates are promising for tightly confining optical fields
compared to the dipolar mode. Fluorescence enhancement due to high-order plasmons has
been little studied, however. We found recently that multiple plasmon resonances are excited
in gold nanoplate. In this study, we examined plasmon enhanced fluorescence near single gold
nanoplates using a time-resolved fluorescence microscopy. We found from this study that
fluorescence enhancement is strongly dependents on the plasmon mode excited in the gold
nanoplate.

[FF] &7 ki Flclie S b 77 e 4B, e UIADRIRIC L Y eES

R 5, HESELESIL, %L_Fﬁbfffﬁééiﬁ%@%®mt%ﬁ%#é
ZDT T AT HE ORI, mmfmt&m%%ﬁ#é EMBNRA FRTF K
TR R E~DIGHAPRE S, 2 F TITHE DM E M Tl T\, LavL,
%%®ﬁ%ﬁ,ﬂ@%fﬁf%y%—FK%#%%@ﬁﬁkhE?%@,i@k%ﬁ
WA CIADIRD TSN D EIR T T RE NZOWTUIFIERN T O TR, Falt
Foxld, REENYTum BEO=MAFET /7L — MNMIBWTEEOER T T XE
LRSS AT B T ARAMEI IR S v D 2 & 28 52 L7z [1,2], ABFSE Tl
LT ) ZARTL— MR S D 7T XE T — REBGRENT L, % OZef 45 i
MEBELNCTHZEZAME Lz, £72, 7 L— MEfE TOS G HEE 2 50 A
AL L, #EHERICB T D 7T Rt — FMRIFEEEZHLNC T Z 2B E LT,

[k (EB-Ba)|3HE, LA LI=eT ) 71— b H T 2R Elcs L,
ZOENSRY = LT a— (PVA) A a— kLU CERILE, &5 7L
— MDY ,Fﬁ%ﬁﬁ%mﬁkmekﬁﬁm%/\1V~Va/(ﬁ@%
4y s T R, HHD# 5 WK VEHME L7, F7, RBHcEtAa®E (m—4 I 606)
AL a—hLT, 7V~Fﬁ%f@ﬁ%ﬂ%%ﬁﬁki@ﬁﬁ MR e A
A=V IRV LT, BBt D FbiIZiZE— e >y 7 Tii S L—%— (Jib
AL R 820 nm, AV K UJEH A 80 MHz) At & LTV, KR el &l

I, WREEABEDEFRE (TCSPC) 5% Ml iz,

G55 - Z28] M | I E=ABERIEFRRT 2 ¥ L ORI O E A BE 0 — Rl
Wz T, ZHETOMENS, &/ 7L — MRS 77 X5 F— e
X 1R TEAEE— RR—EHT5 2 k#%%ﬁkQOT%é[ﬂ R %%wt%ﬁ
L0, M1I1Z7Lr— MENIZOMLT-E— NIZSEINS, ZIHOF— RiX, [EA



TRALF—DENE DN, m=1,2 &5
HOHNE,X212,2 00 =ME7 L — h (A,
B) ORFAREFHEL ALY by (FH) L3
2l —valrfiERERT, L—hF A, B
DKL, FH 4130 420 nm, 780 nm
Thsb, KInn, EREHEBRN L —
BLTWBHBZ ENbnrd, Blllans e —
J W R TOEME— ROEBLENS, FL—
FATEIHIENSE—2 (820 nm) X m =2,
7L— B THIHlENSE—2 (820 nm)
lTm=3D7FXELE— RITENEFNR
BIhb, YA XORLD4EF /) 7 L— |
VTR T L7 e E 2~ £ & o3
X 3R T, 22T, wORRMmEx,
U— N CHEIA S DR RE 2 T 7 A KSR
rtomELDLHDL, TL— b EwaE
DN AR—=H 2 AN TNDT=, #NHE
S S A, HCHETRO ANBIR S D,
e, FEAEDET 7 7 L— MZEBW
THRAEMENK S [ETHDHZ EBbND,
— 07, —HOEINKTS0nm DT L— k(7
L— bk B) IZBWT, SEHEGRENE L <
ml D b bnd, EHHBNRDE
B3t 24T 9 72912 FDTD &4 W T
&7 — MEBOBGHEEBEDO T I 2 L —
varEITolME, L — hoREND
10 nm COELHITRE L L — N A TR 1.5
%, 7L —FB TH21ETHDZ LW
Sk leoTn, NIRRT ESRE
D 4 FIHBIT D2, FHRE S TR
FREEIXL— M ATKISH:, Y“L—RFBT
IO E D, T ORERITERER &
FEFICELL —%T 5, 7L—F A, B Tlihh
HEns 77 X HBEE— RPN EL D,
SFV, LRI X — RIC
L OHELOHACIADDZHE, Li=n-T
WO TR I E VN E LD 2 AR,

[ 3CHR]
[1]1 H. Mizobata, S. Hasegawa, K. Imura,
“Development of Aperture-Type Near-Field
Reflection Spectroscopy and Its Application to
Single Silver Nanoplates,” /. Phys. Chem. C, 121,
11733, (2017).

AA A

E =2.33E, E =4.33E, E =6.33E,
m= 4§ m=5 ﬁi m= GS
E =9.33E, E=10.33E, E=12.33E,

Fig. 1. Square moduli of eigenfunctions in a
triangular potential well. m is the mode index of the
eigen mode. E is the eigen energy with respect to
the lowest level eigen energy denoted by Eo.
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Fig. 2. Scattering spectra of single gold nanoplates A
and B. Solid lines: observations. Dashed lines:
simulations.
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Fig. 3. Side length dependency of fluorescence (FL)
enhancement. Enhancement was evaluated from FL
intensity on gold nanoplate with respect to that on
glass substrate.
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