42 4 ( ) Vol.42 No.4
2018 7 Journal of Jiangxi Normal University (Natural Science) Jul. 2018

: 1000-5862(2018) 04-0389-04

( 330022)
/
. TN 253 TA DOI:10. 16357 /j. cnki. issn1000-5862.2018. 04. 12
0 1
! 1(a) /
> . 2 : (Au) h;
4 5
> > 2 AL O,
6
t
X ) D AL O, a-b
P.
/

505.80 nm * RIU ™

Palik "
/ . h =100 nm ¢ =500 nm D =440 nm P =470 nm
- 100% ; (i) a=b=170 nm. vy
z 3
; (i) I nm
/
A=1-R R
A / (4)
12018-0122

(61505073 61765008 11764020) (20161ACB21011 20161BAB212045)

(GJJ150313 GJJ160273)
(19659 . E-mail :sangqdli@ aliyun. com



2018

2(h)

2(e) ~

X0z

2(e)

14

3

A

190 nm

170 nm

4(a)

15°

390

1(h)

(R)

A, =720.2 nm
1 094.5 nm.

818.6 nm A; =913.8 nm A, =

Azz

1

3

2

2(9)

83.9%

100% .

S
= 1
a —
Lo
S
o
< o
— 11—
:4\ —
~
£
g
o 18
. =
—
£ £
S £
6\A3/ -~
s TN\
5 - o
— 1O
o) (=]
- -
2\
S e
o
™ 1<
) : @
. o
Ml I
i
N\
< el =
—~ 1o
o) [
— 1 1
[l o [l o o o
o <0 «© =t ™
—
%/U011dI0Sqy /U0T109] Iy
=
S)
=
~
=
o’/
N
1
~
<
o’/
N

520 nm

490 nm

t

10 nm 4



4 / 391
1 2
——t=490 nm
t=500 nm
100r : =510 _
‘ ‘ IJ} A t=520 Err?l (A<":°°
80f d f ; 2
| \ 69.3%.
60L | § [
407 |, \ 2 (a)
,' \/! | 1. 30
20} ; j S 1.36
5(b)
060 800 900 1000 1100 1200
A/nm
3 S =AM/
2 An AA .
99. 6% (¢ = 0°) 73. 1% 5(b) (587.00 +
(o =45°) 99.2% (o =90°). 3 4.79) nm
98.4% : 1% (An =
(¢ =0°) 11.7% (o =90°). 4 0.001 5) 0. 88 nm.
(Agilent 86146B)
3.407 x 10 "° RIU.
100}
sot (b)
. Ad=90°
104 : 60F
: /\ \ 40p
_ 60 o \ 20t
= & 0 -J i S
Jol \ = \[
\ —20}
20} ‘\‘ -40¢
o -60f
ob— : - - : : -80 s ' :
700 800 900 1000 1100 1200 700 1000 1100
A/nm
4 (a) (b)
100} (a)
900}
3 £ sp0}
= (518. 00£31. 27) nm/RIU
800}
(387. 5042.96) nm/RIU
750 .__.—’—’*"'I’_’./J
0 800 900 1000 1100 I 135 1.36
A/nm Refractive index
5 (a) (b)3



392 ( ) 2018

3 Optics Express 2011 19(15) :14726-44734.
7 Lu Xiaoyuan Wan Rengang Zhang T. Metal-dielectric—
/ metal based narrow band absorber for sensing applications
J . Optics Express 2015 23:29842-29847.
2 . FDTD 8 :
- J .
2013 37( 2):111415.
9  Zhao Ding Meng Lijun Gong Hanmo et al. Ultranarrow—
band light dissipation by a stack of lamellar silver and alumi—
na J .Applied Physics Letters 2014 104(22) :207402.
10 Xiong Xiang Jiang Shangchi Peng Ruwen et al. Structure—
(587.00 £4.79) nm. d metal film as a perfect absorber J . Advanced Materi—
als 2013 25(29) :3994-4000.
11 Langhammer C Schwind M Kasemo B Zoric 1. Localized
surface plasmon resonances inaluminum nanodisks J .
4 Nano Letters 2008 8(5) :14614471.
12 Taflove A Hagness S C. Computational electrodynamics:
the finitedifference time-domain method  EB/OL

1 Chang D E Sorensen A S Demler EA et al. A single-pho- 20174146 . http://www. gbv. de/dms/ilmenau/toc/

ton transistor using nanoscale surface plasmons J . Na-— 310485800. PDF

ture Physics 2007 3(11) :807-812. 13 Palik E D. Handbook of optical constants of solids J . Opti—
2 Cui Yanxia He Yingran Jin Yi et al. Plasmonic and meta— caActalnternational Journal of Optics 1998 39(1) :189-189.

material structures as electromagnetic absorbers J . La— 14 LeF Brandl D W Urzhumov Y A et al. Metallic nanopar-

ser & Photonics Reviews 2014 8(4) :495-520.
3 Willets K A Van Duyne R P. Localized surface plasmon Raman scattering and surface-enhanced infrared absorp—
resonance spectroscopy and sensing J . Annual Review tion J .ACS Nano 2008 2(4):707718

of Physical Chemistry 2007 58(1) :267-297. 15 Kuznetsov A 1 Miroshnichenko A E Brongersma M L et
4 Aydin K Ferry V E Briggs R M et al. Broadband polari- al. Optically resonant dielectric nanostructures J . Sci—
zation-independent resonant light absorption using ultra— ence 2016 3542472

ticle arrays-a common substrate for both surface-enhanced

thin plasmonic super absorbers ] . Nature Communica— 16

tions 2011 2(1) :517.

Li Yulian An Bowen Jiang Shengming et al. Plasmonic

induced triple-band absorber for sensor application J .

5 Liu Zhenggi Liu Guigiang Wang Yan et al. Polarization-in- Optics Express 2015 23(13) :1760747612.
duced tunability of plasmonic light absorption in arrays of sub— 17 Bahramipanah M Abrishamian M' S Mirtaheria S A et al.
wavelength elliptical disks J . Plasmonics 2016 11(1) 279-86.

Ultracompact plasmonic loop-stub notch filter and sensor
6 Wang Jing Chen Yiting Chen Xi et al. Photothermal re— J . Sens Actuators B Chem 2014 194(194) :311-318.
shaping of gold nanoparticles in a plasmonicabsorber ] .

The Metal and Dielectric Hybrid Cavity Arrays for Polarization-Manipulated
Multispectral Perfect Absorption and Sensitive Sensing

LI Cong YU Sidan LIU Tianchang SANG Minghuang”

(College of Physics and Communication Electronics Jiangxi Key Laboratory of Optoelectronic and Telecommunication

Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract - A multispectral perfect absorber is proposed and demonstrated by utilizing a square array of an Al,0;-cu—
boid intercalated with an Au-cylinderdeposited on an opaque Au substrate. It is shown that the electric field is
strongly localized in the corner region of Au cylinder and the inside area of Al,0; cuboid namely the dipolar plas—
mon resonance and the plasmon cavity mode are the two primary reasons for the occurrence of perfect absorption.

Moreover the absorption is polarization depended and highly sensitive to the refractive index variation of the surrounding
sample. These findings could open a simplified alternative approach to achieve the practical trace detection.

Key words:optical cavity mode; dipolar plasmon resonance ; sensitivity ; polarization-manipulated multispectral ab—

sorption ( : )



