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Investigation of optical bistability in anisotropic left-handed photonic
crystals
Elham Alipour *, Peyman Tajalli * and Habib Tajalli *2

'Department of Physics, Science and Research branch, Islamic Azad University, Tabriz

“Photonic excellence, Institute for applied physics and astronomy, University of Tabriz, Tabriz

Abstract- In this paper optical bistability in one-dimensional photonic crystals containing anisotropic dielectric materials

and anisotropic metamaterials with a nonlinear defect layer has been studied. By using transfer matrix method, the impact of

the effective factors on the optical bistability threshold has investigated and then distribution of the electric filed within this
kind of structures has been shown

Keywords: optical bistability, anisotropic photonic crystal, transfer matrix.

ay


http://opsi.ir/article-1-388-en.html

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

&g O
&p = EyR
0 0 ¢4
ng = gyR )
/uxR 0 O
/uR = 0 luyR O
0 0 :qu
:uxR = luyR (\c)
gnggn +a|E|Z uuD =1 ©)

Glomdly Gl S o Wy, Dy G e p oS Sy gb ey
Sk o0 gl o geubline (Slodly (I 85 (S5
abaadp e eV atk @< {0, | Ao s
e gy ol > e J o sl g Ao 0l 2 48, 5740 )
Jead gle  ilo Lo 4 S (gl o gubolie (e 5 S 550

9% o0 gy Y (Gl 3 ot foo 9 S0y s

costk,d,)  -£%sin(k ,d,)
k,,C
L I
H Sin(kdeL) Cos(kdeL)
luwa (?)
cos(kp, ) 2 sin(k )
mR= Rz
Ke,C .
sin(kg,dg ) cos(kp,dg )
luRZw (\/)
2 o’ MRy, 2 .
9kL,Rz 2 kx L—Q‘lﬁd“—f

=¢& M
yL,R /L ,R 2
c /uzL,R

o .
oy 5o90e allgoanims s K| o, oS cud K :Esm(a
g b J5 (ol I Ji o 0 o359y o O 5290

N
A Fbsaum s N bul pasazh oM =T ]m,
i=1

o gl LS55 o

vy

s _gimino RIS ATAY gy Y+ LA

doddio -

GO S Sy (dgeaallan s (65 29 VAPV s > 5Dy
lo oS8 o2 3 (oo oo gl gnclihie M5 5 oS
S50 i 3y s 3 Kz Jgel, Sgo (pf  wth ke polie I
O dSs S5 g Jor g (gt e 3 oS0 oo o
332yl o oo adge ol [N ates o S5 o as
Sl S ()5 Dpgo & Ko g oo Voo e Jlo 3 955
Sy ol oy Boe Vo o) oo 95 [V in S gt 2] 50 o
Oz s J 98 I Kingly ale o el o Ko Jgo oy ainds
Gy 0808 Jlo iz 3 Ciznod Sl dine; (ol allae b 0
P S glolsl 358 claoy 5 Ll 4y Siigish (sogh (Josd sl
Ol ko il ond a8y 455 390 s 5 S50 515 (Sl
Ol a8 S oy (155 g S 658 (s o oo fS
Oielol (9)9 i S5 (gl b g ok - 9 Sl s
955 e 0>y (Gnhe o 5 (Jo 8 (G005 oy (s (0
Caagl 3 Slae 57 (o o5 ol dloo )5 65 Gl 23102
959 S aaS Sgaome Ll Sl g (20 S LAE (gl oS
Ay 18y il g4y 5 aylo e oyl 1> 0 1) 3y G5B ) IS
@ sbe Ay S (gam o Sigish ob S b o Jo 8
S, el [FO]s Silaaal oo bis g8 Silaoth S S

00laul 590 LS lw g dlowo gidgo,d Y

e oaBay oo (Sogigh job S eyl i 500 S
cdsesay Jdaysaih « (LR) D (RL)" ¢ pya Lo
SoST e ol g cdbuis a pgd Y 9 Slanoathadlobio o o |
g e oublis 5o S (23,3 5 alk (o5 Mhoal

& 0 0
=0 ¢ 0
0 0 ¢
2 2
.
‘C"xL :gyL :1_ epzx 1&zL 1 epzz
)
quL 0 O
;uL = 0 :uyL O
0 /uzL
2 2
luxL luyL _1_L2X’ 7L 1- mgz
)


http://opsi.ir/article-1-388-en.html

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

onics
Quot Soe,,
&

e LS a ) udS 5 S0o5 (gl (S B o dy oyl oS
P9 B O P ATV RE 255 0 Sl s g ab] 20

Ses g0 (g, y
1
= 0.3
B
®oos
£ .
A 04
[y
=
= 0.2} 0 Um0 el
0

(@fE[) ooy (538 b canz 5 fSlo (B350 S X S
Yok bl

5398 2t e 2y (@ [E [ oo (g st 35 £ IS
Y s Gl 8L oS ol o o (L3 (aE, [ dosloy
08 gl ot (b aSh ] o b 55 ulS T s &
bl S o i S od o 2 Db 35
Al o L aY Cudtns s 4y S 3 Shor b

[ -

099 Db =y (|, [ ojley (o b gome F S
Y U b Jolita (o[ Jejdhey
oy oS 8 g0y el i |, s IS 000 B IS

Olnl Sigisd 9 Syl (il S (masnn
Olnl Sigiod 5)9Ls g (pwaige (Wil S (el o

s (o olLzils - YYAVolo fpage Ve G A

avo

A3h o (LR)"D(RL)”

ool Cansdy ZulS oy 9 g0 lalxo Y

9d, =40um,d, =50um (so—e o gl o (ol
et goa b sdd =d| +d,, =001 P 32
O =27x:[6 Dy =27 x\[12GHz
Oy =27 x4’ @y, = 277 x\[8GHz
Eg =225 & 289
Mo =Hp =H =1

s gl s Loy e Sl (@ = 0) (Lo o0 L add

e 0 ) ugy B e o o Y ilie s

9

secdL=(Pd +d ), {

T
a
H1
0.8 L
c h
2 1]
£ B
] LA
9 94 i !
® il
s F
F o2 B
DT
0 L .vz'uu.“.”.’?.‘-‘-
10.5¢ 10.6 10.62 10.64 10.66 10.68 10.7

o{GHz)

4 (LR)ZD (RL)? G5 b JF b a0ypee ol X S5
(o i o) Op =0 (el L o) Ay = /2

S agh A o 2 (35 ) Ay =3/ 2
(63N nod b (g Lo i oS Cad g MlSY IS a5 b
L g Sl didly o 8 Y Sades 4y Ly (el e (S
Sgis o bk b G5 ol ad o s s o e ¢ Yl


http://opsi.ir/article-1-388-en.html

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

——~e=10°

=/l

S e sl 50 o S50 o g U
GySamis ¥

Loy S (gisd (s job 5o (St 5 fubod alial lyis allio oy o

S S g Y Sl Uyt g il gy Sy b (s s
@)uuﬁ@b_ilwomi@gummwmb

Cd 0 Ko (gl s | sl bz b -yl o Kool

&2y

[1T V. G. Veselago, “The electrodynamics of
substances with simultaneously negative values of &
and g Sov. Phys. Usp. 10, (1968), 509-514.

[2] D. R. Smith, W. J. Padilla, D. C. Vier, S. C.
Nemat-Nasser, and S. Schultz, “Composite medium
with simultaneously negative permeability and
permittivity” Phys. Rev. Lett. 84, (2000), 4184-4187.
[3] R. A. Shelby, D. R. Smith and S.Schultz,
“Experimental verification of a negative index of
refraction” Science 292, (2001), 77-79.

[4] S. Wang, L. Gao “Omnidirectional reflection
from the one-dimensional photonic crystal containing
anisotropic left-handed material” Euro. Phys. J B,48,
(2005), 29-36.

[5] S. Ya. Vetrov, A. V. Shabanov “Localized
electromagnetic modes and the transmission
spectrum of a one-dimensional photonic crystal with
lattice defects” J. Exp. Theor.phys. 93, (2001), 977-
984.

s _gimino RIS ATAY gy Y+ LA

c 1
=]
[7;]
;]
E 05
W
% 2
F oo
1
10.6 _
({GH2) 104 0 o(Radian}
O B i i p f3 2050 B s fgel O S
Ady i g sl and;

O ady S ol 4 (Sl s ubgs abid s 55 8K o

014
IIIIIIIII 6=0° p=5° ———p=10°
0.12 ----------
0.1 ,f’ ..................
™~
S
e
= 0.06 e
0.04 e
N
-
0.02
u I : 1
0 0.1 0.2 0.3 04
2
(1|Ei|

i\l

Sl ey (B, [) ey (g b Sy g £ 52
dy =d /2 o ik sy 4 (|, [ osdes 599
ol g o Byria dg0e (5 o iz 0 oS 2 0 dlixDe
ogee o Apd ol iz g2 g o (o U (S s fubg
g3 o 2 S (ol G G e bl 395 (0 2t
18y (S axiad (i o Cad add o (SoS) lane 20
b Cud (aiead Qo L3 e L > (S0 e
Sy ookl il J 3 e dgee A 2l f 0


http://opsi.ir/article-1-388-en.html
http://www.tcpdf.org

