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Abstract: We proposed and demonstrated the double layered metallic nano-hole structure using polystyrene beads
process to enhance the sensitivity of surface plasmon resonance (SPR). The double layered SPR structures are
calculated using the finite-difference time-domain (FDTD) method for the width, thickness, and period of the
metallic nano-hole structures. The thickness of the metal film and the metallic nano-hole is 30 and 20 nm in the
214 nm wide nano-hole size, respectively. The double layered SPR structures are fabricated with monolayer
polystyrene beads of 420 nm wide. The sensitivities of the conventional SPR sensor and the double layered SPR

sensor are obtained to 42.2 and 52.1 degree/RIU, respectively.

Keywords: Surface plasmon resonance, Metallic nano-hole, Sensor, Polystyrene, FDTD

1LME AL et [1.2]. Y S22 582 Wol 45 =

eizjo] 4axtgo] ola) WAst: Wxjelsd W ©

2| dlolo EAlo] wlEA] HE WHoz ZAES e wetth FAHphoton)ofl s &&= YAl
Halg Sgolo] AA BUol NBAES AN & 58 £ shld 24 mEAel Ax 3, FoxEo
Q= ®BW  B2t=®  ZY(surface plasmon & HAGE =], oyxe] MY Yol 543 ¥Y u}
resonance, SPR) 40| T A7} sl oo AOIAT ol 2olxlcy. ojule] B mAL BRI A
FAF oufR|et FetE o] FAE YR EH7F LXIsE

: , A Se mgoltt 24 waklN ALGEAL SR

a. Corresponding author; emblemdo@kopti.re.kr 229 1R QApEo| ojs] Lol Zelxul me &
Copyright ©2015 KIEEME. All rights reserved. 5y, o|mf YAtE] = MAtob= AAIHA ool A

This is an Open-Access article distributed under the terms of the Creative Commons _ N
Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0) bS| iueﬂﬂ al, ‘:‘l_}/\]“-%]'% %E]‘ﬁ[l]‘ E]' —g—Dg | 6]‘ Oﬂ /\1
which permits unrestricted non-commercial use, distribution, and reproduction in any

medium, provided the original work is properly cited.



A7) AAA 538 8] =2 A, A28 A4S pp. 245-249, 20154 4€:

ih
ﬂ
N
N

3
= oz O

[% d

rl P~

C
o
1o o
pe
O b off

Lo
ERLC)

L
rr o -

_‘>1_|‘
A a

_
2

ra o
2
©
Y]
i)
i

oK

N
4=
o

>
to of

oo —
o
ok
2
ki
N
H1
[a 9]
=
o
o
3
rr
o
o
B
E]

X ook M0 12 O 4 el
i)

fu of ¥ rr
"2 g g

oo o

g

ol

2
3

g€ =
lo 2
Ll

Lo @7t glofA MuUstn

i
o
L
i
by

5. Mo

rol

fl

o mjo 4 A o
o)

koo
30,
T o

od oS oX oX m mE oX
e

oo N

o

)
5
©
o

?_

N
>,
) Ff K1
gl
1 nm =
X
rr
N
P
Lo
=]
rg
Iy
i
[A
rio
of
ol
2
X
tz
o

mlm-Lln
=

AT B U o2 ria
T

24 rE ol

(finite difference time domain,
ol @of Adstlct. Est A|Qtd o]
TEAE AASHIAL, oAE-ES o] &35HA
HlWSiA AM e s FA5HIT

-

Rl
OEZ —E
ﬁjl% OR mo[,

2T

B
)
>_]
»)

)

N
N
b

°
|_l_4

ul
J

nE of
1

Y
By
o

|

2. &Y 4y

U XN Sdx=E 3

xoly, JlBAoR QYW 9o P 24 ulorg
AR, I 9o F4 Uk go] F7|A0R HjgE
of & Fxolt}y. & ©te] FA4+= 10, 20, 30
nmo|1, & Uk £9 T/ 20 nmet 30 nmo]
c}. ol &9] 37]L ¥ix]2o0] 160 nme} 107 nm7}
Akto] A=t F7171H Yol 24 9 SASH
AL Awdoz wo| geld olb mW EetaE
29 PAQH, BY FiE 29 AN BeE B
HAZ] SN B4 e B AEAS 71 24 9
2 ol FAstAT. ot U & fARAE Uk
LR 24 BH 222 29 (localized
surface plasmon resonance)g S-LgF 4 Qlt}y. =

o F B 245
A
v Nano-ring (Au or Ag)
« ‘.: ’: ':‘.:‘. > - Metal film (Au or Ag)
€€ HCHCHC ) —» BK7 glass substrate
€HEHCHCHCH)
S | e
Fig. 1. Double layered SPR structure.
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Fig. 2. Reflectance of metallic nano-hole structures for the 160
nm wide ring radius. (a) 20 nm-thick Au film and (b) 30

nm-thick Au film.
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Fig. 3. Reflectance of metallic nano-hole structures for the 107 nm wide
ring radius. (a) 20 nm-thick Au film and (b) 30 nm-thick Au film.
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Fig. 4. Fabrication processes of polystyrene beads.
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Fig. 5. SEM images.
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Fig. 6. Resonance characteristics of bulk Au film structure.
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