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Faraday rotation in a Cavity-type Multilayered Magnetic Photonic Crystal

Maliheh Hesamodini®; Tahmineh Jalali?, Fatemeh Parsaee®

Abstract-In this paper, magnetic photonic crystals is investigated by their magneto-optical properties and interoducing
defects to the structure. Physical relations and electromagnetic equations are proposed. A cavity-type 1-D magnetic photonic
crystal which has a structure of (MG)* (M) (GM)* is simulated based on a finite element method and M is an active magnetic
material and G is dielectric. Electric field profile is shown in optical regim and finally Faraday rotation is calculated and
analyzed.

Keywords: Magnetic photonic crystals,finite element method, Faraday rotation, Magnetic thin film-

YFYY


http://opsi.ir/article-1-134-en.html

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

razis (Seiylsbliae 5 (Sinl glaguly Jtsls o
O dm 4 ool hoassee plas st Sl ooy
O 00 peeliee (emabline Sigisd sk 1) s ble
(B P papblise e b L
Plo g W0 )8 co iblise jl>o ool cublise sl
e o slis 0g> 5l 60  (Sblablie
L0 Jls 5l LMPC 6y, 5 k5 slagiesi
sleay Jold a5 Gla¥ g gom S slaayl)] R
Loy BEYIG cwsbline oole ,LS 50 SI02 5 S56
o2 LS o Bolal Ojge 4 Y oyl vl ws Ll
Lele ol e ol olhse a5l (Splgblise
25 M Gl Ken psblis s &
ot S8l sl @ axg b iz oo [F]s )
Olabad 5l aax gos, i wg oyl e lisle
TSR PET (5,9 Feitme )L).c LgL:u)‘}g‘ ) wJoLx.c
28,8

G S Sigied Hobi )0 i Y

Slal 5o et b lgh oo gom So Sgigd 55k )0 Al
J)'U sy )'| é ) AS%):;XI“SQ sosbo O L 9
5 G )8 a5 05 e el IS b T 025 4
S1as ok bl ple jo Lol ogd atnsls Gglite sliwl,
o a5 sl Ul e s el jg0 el Joxe
St S S8 a gl BB 5 )ly bl 5 Jlil
B, 052y K0 b She opl Lan Joxe jo Lol wiles
gy ladsluy (Fp &5 Sl (Soe 28 (nl
3 WOl pilie el Jowe 4o dulen Yl g)le BB
el e Sl es sok ;s b s e o J
oo Sl Wiy oo Il pl e Ll ol
el Joe 50 (6)les B8 ooguse  saelus b ae ol
ol 5l ansS e eyl ae o 4 Mol a5 54l
S gmmbline Sigigd job s STelS el o i,
Dy oo o0laiwl g

S¥olae oS Conl (5,138l 5 iy S JganelS
Il eyl po el sass I b S Jdl e

YFYA

et g oSl AVAY oo Ve LA

doddio —)

2y Sy oo Cobe 5l Sgsd slajsl ol
0357 33 15 sy Sloo )5 aS el liizee 5l (5 lam
slojsh cwl Bl GieleSS 5 ok sl resh
Ol s S pSUles dlge Sl ogls aly] (Soigig
) Saiibe Segs oy ol Gl sl
SRS slr e Slasi Al L atie Sloz o 5 Ladll
JrS sl b b ol ogyskd Ol Gl oS o
Slge ol daseive oy ot DV 305 ol yon a4 g Les]
deaolus (ol o a5 canl Sigisd (gl Bl ils
Sgdisr e Sy (nl Sensd o3l 5l e 4 ;0B o
2 Ols cale b 5 slalail laali <y o5 b oS
Iy omablioeg yiSIl Zlgel acgion sladsluy oogaze
ol g el pls 4y (Sigigd jok lSle o g0
S ygh Salaa g S 6lp omaa gy 4 S
On b b lalais slaais slul b Y]l
S 0500 d9zs 4 sk G)ly SE 5 1) oS slaae
b5l 51 sk 5o 02,8 Sl 5 Wil oo S LB
0yl 5 59 oaikenS (Slrogd (STl S sloy5d oz
Seiggh slayh cass w@lie ol e ¥]ew
Ly L:odi Siele jo el obl of en 4y sboline
2 008 e dll ileand Glosur e g 00,5 o0

oo 0L 1) 9ol 0lye0 heee (ol e

(MPC) (gmblido Suigigh sloyol -Y

cel S sbeysl (Sl elst g pdyeelas
aoizme lae Slgal o slge opl 5l gasas sleo )l
Loy b Bl youd Olge )0 (6 pdypeudad 098 o0 (5598
mabline (lace (05 )5 il j5b 32,5 ( SVl
loossny el 093 ) sl azg BB Ly 5]
39 gl o s (Seilbliae 4> LI g was
oSG iSles Sigisd sla sl (seaims LKL slge
JiSle o &S abi b adl bl cools gl
Az 0 bl Al pwbliie Cools Wl o 994


http://opsi.ir/article-1-134-en.html

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

Olnl SS398 (559L8 g (swdkiges il JiST i ol pods 4y 4yl ] Sesgigd 9 Syl il ST petacs

sbo g ol e delas e S8 ples 4 ool
IS S GO ZVE)

Silwals ylovu -F

WY LSl O)go 4 aS (Seigisd el callie ol 5o
5 eblae sy gl JSeie glaYom S5b
5 o0 (g jlrtnds JgmcelS Laome ;5 ol aibliio i
@ oslie glabl JEale nl 058 oo S8 (s 990
g5 03le G ] o a5 el (MG) (M)GM)' & 50
Jis oole M 5 1= VY Sy o L CaF, Sy Sl
aitle NEVFY CaSibogps b CoFs wpbliie
Al wilbigo 25 @y50 2 0 (28,38 5 5uils
2.6244 0 0

0 2.6244 -1.3122x10°°%

e
0 1.3122x10i 2.6244 )

5 ALFIM S oSUlss aY cwlbhs al,l ol e
al)l ol sl e AD MM blian oY cwlbks
Bgd g0 odalie (V) IS0 o JLsle cwss

"

o © © ©o o
] IR ] I |

s o
= =

=1

o

|

o o 15 oo & Lgsye MPC sl (1) JS
Gy Slewls slad yo sl

freq(100)=8el4 Surface: Electric field norm (V/m)

7T A21911

1.6 ¥ 1.1367x107!

Jgaals Lanzmo ;5 (qusboliing piSII lae (g5l a ~(V) JSCo

YFva

O eR ool azlls Jlew
Sl @yl Jl (Sosdg ublineg xSl
rilyind DYoo (o0 )8 by 4 45 0pé g peiilsS
b= 05z 02 le Sy plelp WS e U S
Cirogi g odd Gaiy Ak 0pe b 3e b e b
03z Slegad I gbdae ol vezg bwis S
oo bl By g Lo 5 deta daad wlge ol

GALM.;.M)' 40

Bl pledl Ghgy by 1) alies 380 05 )15 Jags
G axgi L aSaS o Jo 9005 1l J3l e A

1Sy bl
fee
_ 20
IEl'El
e} (Y)

Slgoe S8l ey Bib sl eud giluant slaplase ool
ol 50,5 @l MATLAB ol 4 glasby,y I o
ScasS plo Galre 3 Wiy (oo G aslip
cmsbliiog 1S lel i b aS Lo 5 o g0 S pd
mso ol Aoz 515 05 IS @ 0gd o pue e 5
5 embliie (olo b glosl Hone ik aulne @ g

9,5 o,lal

‘SQ‘)G O')S"’ -0

S By a4 0,8 ans ol )b UGl VALY Ll o
S slewl) o (ot goadd j5i 95,5 13 >l
,9 imbad gamino wed ool ol 4 cwbliae Hlowe
0 Gagly woilal 4 6398 55 4 o 4l e
pySyge |y s e ol e ol il sos >
NI KPP AIRY

0=V, HL ©

Lo ead b cdluw Lo cunblse o sojlal H
Oliwe a5 398 c0 0del 00,5 Culi Vi g ool jo )48

odB b ye Jobo a2y )0 y9 il Gamio 252
Ol el pmnbloe o oty o cole jo g8 lawgd


http://opsi.ir/article-1-134-en.html

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

S eeblide S sk (o) p @ e pl o
w0 o) mblie LSl o el bl b gun
JRley 5l eslitul palite Ll () b silwand
mad mls 0,8 oy lp el als plxl JgunslS
PRSP RV v I VE PR VY- R P Ry e
b 4 e zae Jlosl Gln 1) clie 650 Ll
LB e Al g (silwans @l wlesls )8
6ol lyge iulidl cely Lads oloyl a5 was o lis

B Sl )l BB o plp win b

&l

Seigss glaysl gz g -0 e Dl usklsz ol )]
Olyez gl ol ol jlacsl annge )58 b,Ls gl B
AYAS lsal

[v] 28. Fan, S., Yanik, M. F., Wang, Z.,, Sandhu, S,

Povinell, M. L. "Advances in theory of photonic crystals."

Journal of Lightwave Technology., vol. 24,2006.

[*] Krauss, T. F., DeLaRue, R. M. "Two-dimensional photonic
bandgap structure.” Nature, vol. 383,1445.

[4] Inoue, M., Fujii, T"A theorical analysis of magneto-optical
Faraday effect of YIG films with random multilayer
structure.” J. Appl. Phys., vol. 81,1a4y.

[5] Sakoda, K. Optical Properties of Photonic Crystals. Berlin:
Springer , 2001.

[6] Levy, M., Jalali, A. A. "Band structure and Bloch states in
Birefringent one-dimensional magneto-photonic crystals: An
analytical approach.” J. Opt. Soc. Am. B., vol. 24. 2007.

[7] Zvezdin. AK, Kotov. V. A, Modern Magnetooptics and
Magnetooptical Materials, IOP Publishing, 1997.

YFA-

et o o5l AVAY oo Ve LA

DSy ol a0 Gl e Jae ol gileans b
gyl il ambo i3> Gle e S5 ol
S5 ol Glp bl oo (Soleblon ol )b s >
Olae Hlade (V) JS (295 9 Gy S0 89)
Ol e bze 50 g alin by myglise

D9 Cawd a1y gol,6 jis

4 42 4.4 46 4.8 5 52 54 56 58 6

frequ-ency(HZ} X m'4
9 MPC Seale jo ol lhee ol (V) JSSS
]

o 1y ksle ool o eolls e lages (V) JSCi
Sl £ X+ o) T ol b (S s3gae
2 B SG dery Jhsed cnl L Sy s e
Gl ady o a8 b s el 26T Wl
08z Sl yro 4 S0 o8 s > lade (gl
O el g Sl (6550 SIS Gl sl
" ek sl @3 8 18 sl SS90 ol
BB ladelus 51 (S 290 STl 695 o
b Sl el ol amas o a5 WS as Sl 1) o)ls
500 gladelay 4 Cad weles ol o Slsblas
s b cnl g3 s LS 093 5l plpy s Gl
s £ 0T Gl s ol i e e
ool & Cas Canl 485 |13 6 les BB oogume
VA s a g el anly Jull o A LoE Koo
Sly Sl ) cad lg oo el oo, 4z
ol bl 2501yl ol aomie S 7

Syls STls 2 Xy N


http://opsi.ir/article-1-134-en.html
http://www.tcpdf.org

