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Design of Narrow band absorber as a plasmonic gas sensor

Fateme Salari, Maryam Pourmahyabadi
Optoelectronic Laboratory,Faculty Of Electrical Engineering, Shahid Bahonar University of kerman,
Fatemesalary71@gmail.com, Pourmahyabadi@uk.ac.ir

Abstract- In this paper, a narrowband plasmonic absorber based on a metal-dielectric-metal-dielectric-metal periodic
structure is proposed and numerically investigated, which consists of aluminium nanobar periodic array on a thin
aluminium film separated by a dielectric layer. The absorber works at near-infrared region and can be operated as a
refractive index sensor with a high sensitivity of around 2300 nm/RIU, a narrow absorption bandwidth (FWHM) of 20nm
and the absorption peak of 86 % at normal incidence. Thus, the FOM of the proposed plasmonic sensor can be reached
115RIU. By adjusting the structure parameters, the optimized absorption peak can be achieved.

Keywords: Gas sensor, Metamaterial structure, Plasmonic absorber, Refractive index
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2. Finite Difference Time Domain(FDTD)

1.Metal-Dielectric-Metal-Dielectric-Metal (MDMDM)
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4. Figure Of Merit (FOM)
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3.perfectly matched layer(PML)

il o s BB WWW.OPSLIT Colu jo a5 cul jlael glls g0 50 allie oy


http://www.opsi.ir/
http://opsi.ir/article-1-1816-fa.html

[ Downloaded from opsi.ir on 2024-05-01 ]

Olpl Sigisd (6 9lid g (cwdige Luil iiS aadd il g ol ] Sigied g Sl uil S ezl g Gy
WAV ot W2 0l 5l 5l oSl

Y. - nm/RIU Cowlus 5 oo Lol Yivnm ojlail &y agauis
RIU™ lagas S  (Stanlds sae a0 .0 oo s @
Sigondly sl K & s a5 iyl oo Caws @ 1D
b el 6 5YL FOM g sl (llo [¥0F] o onds 3,158

ol oolpiinn Ll 5o paaiegd] 5 5l colitul 4 axgs
a3 Coge gl [V] jo oo ;58 Lslo b avslie yo sl
OAJ)‘BM‘ )L..w.) m)o as ML:‘SQ LJ"‘"‘LJ )L...».: b

el )5 glao )5 sl

el o s oL ail casS i S allas pl o
hb Sop 8 ol b o (60 ,Slee L MDMDM
shls eolel,8 ousS” Ldx oy AR e olad s el 60l
3o IAT )" SRR T O L Y.-nm S,k i Wil dl*éf

foian 3 ,Shee S Sigeand Hibo cpl .l Jlo s il
sae 5 Y- nm/RIU o5l & Y zge Jsb colos b Jle
ooliziul 4 4255 L aws oo AL MO RIU™ ojluil 4y Sl

Coye gl bl ol wgolpiny sl o PW}” 85
oo )l (sl azsyo a5 wib oo ol Jlww cole anje

L &= o

[1] WU, Dong, et al. Infrared perfect ultra-narrow band
absorber as plasmonic sensor. Nanoscale research
letters, vol. 11, No. 1. pp. 483, 2016.

[2] KNIGHT, Mark W., et al. Aluminum for plasmonics.
ACS nano,. vol. 8, No. 1. pp. 834-840, 2013.

[3] Shen, Yang, et al. "Plasmonic gold mushroom arrays
with refractive index sensing figures of merit
approaching  the  theoretical  limit."
communications, vol. 4, pp. 2381, 2013.

[4] LIU, Na, et al. Infrared perfect absorber and its
application as plasmonic sensor. Nano letters, vol. 10,
No. 7. pp. 2342-2348, 2010.

[5] WU, Dong, et al. Ultra-narrow band perfect absorber
and its application as plasmonic sensor in the visible
region. Nanoscale research letters, vol. 12, No. 1, pp.
427, 2017.

[6] MAIER, Stefan A.; ATWATER, Harry A.
Plasmonics: Localization and guiding of electromagnetic
energy in metal/dielectric structures. Journal of applied
physics, vol. 98, No. 1. pp. 10, 2005.

Nature

Absorption

o

=

Absorption

=S

Yov

2 o o

T ;
L —:=1.0025 b
0.8 n=1.005 | |
ol n=1.0075 ﬁ
0.6 /
0.5 §
0.4 §
0.3 —
0.2f 1
0.1 . ‘ . ] ‘ 1

24 242 244 2.46 2.48
Wavelength (um)

ARSI RY PURCIR - SUSVUCH UUFT DUSVESORN 3| AR AP | B i L9

e
]

o
o

=
”

o
IS

o
w

o
o

241 242 243 244 245 246 247 248 249
Wavelength (um)

AR FG PRI S SN JUUFT SUWCSVRUN 3 A AP 1 9.2

T T
8 n=1
L n=1.0005

L n=1.001

6L

5F

a4t

3+

2 — —— 4

T

1 \/\ =
0 L h .

2.3 2.35 2.4 245 25

Wavelength (um)

AR RG PRCH 3 SUPVERCH JU0F: SUSUNCSIVRNIN CUw W SpYo iy 3.

Job S o uis Vo7 ol @ cenSl oy oS LK
Al 50 5 Ogb oo Lul> YEFFAIM 4 YFFFNM 5l 0h0uis zge
dslio y0 a5 wul oo Cews 4 VY- nm/RIU S ol
GV Sl Canlas l)ls [B] 0 s 5155 e b
zoo Jsb Vo T ol s Sl o pd i b ioen e

il o s BB WWW.OPSLIT Colu jo a5 cul jlael glls g0 50 allie oy


http://www.opsi.ir/
http://opsi.ir/article-1-1816-fa.html
http://www.tcpdf.org

