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Broadband optical polarizer based on plasmonic coupled nanograting
Mojtaba Zamani and Seyedeh Mehri Hamidi, Reza Masoudi
Magnetoplasmonic Lab, Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

Abstract- scientists try to introduce and develop new structures based on the plasmonics. In this paper we try to design and
fabricate a new plasmonic polarizer based on metal nano-grating consist of silver thin film on polycarbonante gratings. Our
results show the 28 % polarized light in overall visible light. This new devices can open a new insight in plasmonic based
polarizers.

Keywords: Polarizer, metal gratings, plasmonic gratings, surface Plasmon polariton.
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'Absorptive polarizer
'Beam-splitting polarizer


https://opsi.ir/article-1-493-en.html

[ Downloaded from opsi.ir on 2025-07-13 ]

azj0 Ve LS ad) agli b oo 4 Jate Kiuld 90 5 (Gwby
(o).:b)

a8 a3 b 658 sl s 50 00t Jol (Sardad e
9420 Froud; gl b Jolee 5 iokad 5l az o Ve
slo sl b 55 59 JLal 5] ol 5 oded (i
(38l e ol il 00l i a0 Ve g P 0,
S )5 89,y oad oald by SL QYM‘_gn\%gl)'n\g
S (pizpe 39 (o0 bgr e az )0 Ve aygly o Dl S
Wlgs (oo a0 Ve 97 Sloays 4o o) w2l w90
bl Fa e 0 o 55 (5% Jale

e Bl B SR g5l e 5 b 090 453
LT 51 Ol (oo 5 ol (S0 750 Jsbo o3k o LT il
ez oy (Fpo Wb e slo ik plgie 4

e Wilgi sed 6318 (5595 59y » TE (iudaB L yg5 04,8
TM 5 L 5 098 45 o s w055 SPP 5, 6
SH )5 09 il A x4 pmie Gl ged
e o i sl S it S el
S 55 (Kem 3 on b 318 Sy sie ol
Py SoSllgs Sl el WS (o0 Jos jyme SO
Bebiss Ol n) Doge 4 e cnl 4 by e

g 0 0 )

Seff= 0 € 0
0 0 €

op Sz ;0 (20,305 Cip w g gg aaly cpl o
Lo g, 5l eolatul b .og dalgs o] 1 dgec g 5,95
0 Ol 2) Doy & el o pé slagldl S Sge

—__ mb )
(1 _f)gm +f£0
g =fem+ (1= fe ®)

G e 6518 (6,5 lawg sad obxl (60, Klues e

&

N T S e L ToRUE P URER e
ool (555 5l Dhilge ay kel 85 s ole
Jos Cutte (20,05 L (S Sl O y50 4 5318 5598
@ 65 el 655 Sl oges lala 8y 5 0 e
3 S o Jes ghie (20,05 b b3l oype

ARRIA

St S e ol N YAY ole Lgdva LYY

SH8 b Siudad Fwly Y

e Sl 3l S 2 xS oslal ) Jol s
26l le,y chx LS e (oS waz o Ve
ol saalie LB Y S

1.00 *k
RHKRS KR U
** @ * ! @ *
° ° *x * ? *x
ek *xx %
098 9 L) ° *|
9
090 ° ° °
e ¢ e °
2 ° 9
& o085 [
L]
%9
9|
T
250 300 350

Angle of analyzer

asl b SRidad S S 4 g3l sl Stk gy S
Veg 7 blos bpa 4 Juate Kokl g0 5 (Sdie) 4 )0 7+ 0,

(op)s) a0

L Siakad 9o Jlasl wyl 0 2 oses opl jl aSGlien
Jdo a4 (KaSG LS o a0 Ve g £ 0l bl
bla) cus,o VY gw‘m)@)l%?)odm1
Gy9 dged 4O (o, O ufa....l;:é Flae ;o (opls
sl (e bl) ol aaz 0 fe wl) g b g5le
el 009.4;.;

Ve less 0l S b )9 90 Jlasl 00 g9 )
Gao,0 YV iodad ader 4y j0l8 50 0S5 (LS o ax o
b g diges gy 5l 0y53 p baz 0 Ve (6,85 SO LS o
(F JS) sl oo ol oty

1.00 - P T wwwe'
[Fyvevey MAMALLL 222400 A PEADSAALZ /|
? o
0.95 Q
° ° }
Qo e
0.90 4 e A
@ ° L]
;; 0.85 ] ° 9 )
2 9
&
0.80 «Qo / b ? 3
) 8 b
P e °
° L & o
0.75 1---9-- Double grating @70 degree | B9
—W¥— One grating @70 degree (front)|
One grating @70 degree (back)
0.70 =7 T T T T - T T T T
o 50 100 150 200 250 300 350

Angle of Analyzer (degree)

gl b Saudad S SSis a3 sle Sauad gl oF S

9 Vb cdie) (5,95 Sedy 5L g gy 51 aS,l 0,65 0 baz 0 Ve a,

* Effective medium theory


https://opsi.ir/article-1-493-en.html

[ Downloaded from opsi.ir on 2025-07-13 ]

(1]

[2]

(31

(4]
[5]

[6]

&=l

Y. Wakabayashi, J. Yamauchi, and H. Nakano, “A TM-Pass
/ TE-Stop Polarizer Based on a Surface Plasmon
Resonance,” vol. 2011, 1, 2011.

Z. Ye, J. Zheng, S. Sun, S. Chen, and D. Liu, “Compact
Color Filter and Polarizer of Bilayer Metallic Nanowire
Grating Based on Surface Plasmon Resonances,”
Plasmonics, 23, 555, 2012.

Z.Ye, Y. Peng, T. Zhai, Y. Zhou, and D. Liu, “Surface
plasmon-mediated transmission in double-layer metallic
grating polarizers,” J. Opt. Soc. Am. B, 28, 502, 2011.

D. W. C. So and S. R. Seshadri, “Thin-film grating
polarizer,” Opt. Lett., 19, 469, 1994.

K. Gurel, B. Kaplan, H. Guner, M. Bayindir, and A. Dana,
“Resonant transmission of light through surface plasmon
structures,” Appl. Phys. Lett., 94, 233102, 2009.

P. Arora and A. Krishnan, “Imaging of polarization rotation
in transmission resonances of periodic plasmonic
structures,” in SPIE Photonics Europe, 2014, p. 91261
91261.

\RRT4

St S e ol N YAY ole Lng& LYY

9 TE (tudad 90 50 ciged 4y onladd j50 (il & j50
shls bl (590,015 0SS 2 |, SPP kil oo TM

A 6,55 0 3gee (S Sl e
Sadlge o o B ool Jdo @ il 15 o
el culs o TE gaddge ol Ll cols s TM 3 TE
Sse s S9b oo ol SPP 4 TM  Sascas 5V

Fyo ey ) oS (Sodcdr Jds 4 TE sadse
Sadlge o ows 3B Slule pl el TM sadlse
Go9e8 H9 S Glaz o A ol s e Cely (505es
[6] 598 oo

ot Bib SO0 (Sgendly JLSlugl cpl jo &dlg 5o
o 9800 e (rhan slo (gedl 4 55 (s3I
Ll jo 5 ajoe Jigh oy gl @ Loggandly 0
250,85 oo (6w, 0T g ool haus baygisd a loasme
g9 055 (oo 518 a0l e 10 (5,55 SG &S > o
90 a5 Jyge ;0 Lol gl o Gols oals SO Lo 4
pmdl LS J5b a5 51 o5 51 Aol b s 559
@ oapd Gebl J5 Cwls sl i e gl
Sy slase G092 (o S 4 igd Jate S00S,
el 1y L ol 51 5 it 3o oy Uil (5 o
Sl Jdo &la\.,s;l,,.o:x.ly wb&wuéyw).sdjb
Slogowdly b pod mhw ot SB3L sla a5k a5
iy g S il ) e 1 0

by s ok sla &Y b9 jls 4l s 4 K00 55 ]
S5 n SlirS ol s gl 5,55 e 3 0 osl

Dged ez gi 1) (95,8 H58 (D ool

S Sz -

S aliBee aly 6blsy b o3ld sleeys (ob)l5 nl yo
oal ools wly Blu S by (6595 0t (59, 08 etz
)50 S0 790 Jsb o3l 50 558 dged sadad (Sl
S G5 (5] ol ol ol 43,5 13 515
S )5 99 50 (99,8 585 (e 0 YA (ol oadad |
Ailgd g0 a5 Cawl a0 Ve ol ayely b odn o2 4

20,5 (Bymo wb oy slo Sauad 5l e9,d plore @


https://opsi.ir/article-1-493-en.html
http://www.tcpdf.org

