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Design of metamaterial filters in the range of optical
frequencies based on structures with metal nanopores

Ashkan Arkani', Saeed Golmohammadi\,

1 Dept. of Electronics, Faculty of ECE, Tabriz University, Tabriz, Iran.

Abstract- A metamaterial is defined as an artificial composite that are usually synthesized from natural
materials with different geometric shapes in a host environment. negative index of refraction makes
metamaterial important and gives unique properties to the metamaterial. In this paper, a metamaterial
filter based on a hybrid structure consisting of a gold plate with unique arrays of holes in the presence of a
Si substrate at a wavelength of 550 nm to 900 nm. An attempt is made to achieve the minimum amount of
FWHM by varying of the structural parameters, such as: thickness of the gold, diameter of the metal
nanopores. Our results for optimum Structure Obtain 15nm for layer of gold with a thickness of 50 nm
and100nm for nanopores diameter.

Keywords: Metamaterial; Filter; Plasmonic; FWHM,;

5

ashkan.arkani96@ms.tabrizu.ac.ir
V .

il s HE WWWLODSIE sy oS el JLzel s 5,50 4o allie oyl


https://opsi.ir/article-1-2256-en.html

[ Downloaded from opsi.ir on 2026-02-01 ]

Oz s 3 i SSRSI— T Y 3121748 515! Sgishsils iles

doddo —

Sl b Al sle Jlo (b s aies e lad 355 5l slefy sk, oS w598 4 pamis glaylsle ol el

e 31 o8 Elsel Olsiee ) o dsb ) sl po (gueblines 2SI ol s jslate 4 wiad)u8 5 )ll (lge 4y JL ol
b s sla i ol o5 il 53 sla i b (53t amio 31 U5 b2 5 0l (555 p3lse (155 i 555
G 45 53,5 oo bgiye FWHM ey o 2Ld 55 (ol (pgas 5o e iS5 il o ol 118 (5518 amio (59, 98 & yamio lo )]

IV] sl cnlio oo Job putand » (siinn Sl pbe 6l s (12 45 2976 & il (oo e ol il JBlas 4 5o
oobeol 3 yiled (g 3lw Jue g (> 1,0

i obaie 4y L3l o cnl oad ools lis Soleds & jgay (V) USS [0 U el 5 st (6,85 b8 (6l golprinn LSl
Joe G b G Sl 60 ol aS Ll ouls oolaiul yiegilb £eg B0 g o Cuolns aw LM Y 5l xdaw ol ygedly ayoiis

Tse Jsb 03game j0 g 4S5l hwg b by el sl et Db GSle cpl o eimen [¥lail o dsle BB 390

Dgd oo S5 Popy M b gl 00 -4+

t¢ Au

000
000
Q00U
000 =

X0y damio ;0 oolw led g T iwls UMb Y 5 50z amin 40 eolw sled Si/AW/air hole | i LSLu 5 (gl ool (slois =Y S5
Aysuo)sal.gsd).laél.g‘s{bb‘_gbo)&}‘

b Cox g ubs-Y
ool 0,90 g ,hd L g el o Jl T ooib 0 el ol ool 18 Sign o aS b B 4 culxs laml o

a7 oo i 1) Job s 1) lizle (6000 cado e Jlogad (V) JSKi aS pupdm oo J1 3 (o) 0 0 j00 d =100nm, A = 400nm
SBbos Sspede 5 oligS S o Jsb Coon 4 Wi Zae Jsb (e heb aiin il b Y Culis lEIL

0.2 y

! |—t=40nm

! |—t=50nm
0.15 ! |—t=60nm||
0.1
0.05 B

650 700 750 800 850 900
lambda(nm)
Al

Sl s BB WWW.OPSEIE Colu o a5 cawl jLael gl)ls 5,00 50 alie oy


https://opsi.ir/article-1-2256-en.html

[ Downloaded from opsi.ir on 2026-02-01 ]

Oz s 3 i SSRSI— T Y 3121748 515! Sgishsils iles

Db &Y Gilisee glo culies Gl 4 g3e Jsb o> 1 (6ye8 b (e Jogei =Y IS5

yogili Ve emVee o3l ol len ole o,a> Jlad iaglh B0 ojlail 4y Mo Y Culrs 0,5 53 cob b peo golpiiny JLale jo
Gogee b e glo loged ¢ 380 auslie jslaie @ g (6 00 i aials 5 0 il NSl 0gmg Clde 4y AT e co S
el esls Hlas (MU o o Lol cpl 10 Lo Sjgas |y zg0 Job o 5l LSl

02 T T T T T
- -
0.151 ] '
01 FWHM=17nm
0.01r
0.05 1
0 ( f | | T T 0 L L ! L L T
350 600 650 700 750 800 850 900 550 600 650 700 750 800 850 900
lambda(nm) lambda(nm)

N0 nm () ¢ Veenm (&) b sle o8> alise sloykhd il a4 zas Job e (55 by i Jloge Y ISS

S5y Glmoyis b Ll b a5 |zl o inliEl (6 pee ek aialne (3 (gloo i b o5l il 33l b wiel ateiie a5 jslailan
S b e il oo (a3l (5 y0ee Cinl aials g oad i Wojds 0 j9i b oyl S 08 gy j sigdle (ylae S s

oo &y OIS Z90 Job Cadted o b 0jd5 Jad osd oS 0l (0l 9 0l gy b i Eoe Jsb o b ol Jlle ojas lad

S92 98le3 6 5V b oo Jsb
S5 azxpii-¥

Slp olpig JLSle wl (b 38 slo o ji> gL L Slalsle Gl » 6,5 sl W55 o5l 0 eolal )b ld Allie ol o

VO jlade G FWHM  (l5e (3 S 2egils ¥ glid 0,90 g yiogil Voo lon 0,0 Jad ¢ sagili 00 Cales LM &Y ) e ol8

&0

1 Pendry, John B., et al. "Magnetism from conductors and enhanced nonlinear phenomena." IEEE transactions 47.11 (1999): 2075-2084.

2 Cialla, Dana, et al. "Surface-enhanced Raman spectroscopy (SERS): progress and trends." bioanalytical chemistry 403.1 (2012): 27-54

3. Henzie, Joel, Min Hyung Lee, and Teri W. Odom. "Multiscale patterning of plasmonic metamaterials." Nature
nanotechnology 2.9 (2007): 549-554

\Al
Sl s BB WWW.OPSEIE Colu o a5 cawl jLael gl)ls 5,00 50 alie oy


https://opsi.ir/article-1-2256-en.html
http://www.tcpdf.org

