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Fig. 1 Schematic view of one-dimensional photonic crystal
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Fig.2 Modal structure of one-dimensional magnetophotonic
crystal
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Fig.3 Magnitude performance variation of one-dimensional
magnetophotonic crystal with wavelength

WA SNINMEE IR FRET , BEME AR LA B A A
W e S 54, AT (8 A5 B RE T O T R AR B0 SR AL
P = A4y 0T BB R AR R RN, BAS L 2
TR ERBARE T L. T
JeiE i —4EREPE S T R RS IR A AR fE, TR
FA—FR 3 @8l oA AGE , X T —4EREME e T &
ke 222 S 4y A AEREME A B2, B I R £
FARRAERAE, BTLATHE e A B 7T LA 2R X — &R

B, 5 RS AR ) B RS T T, R
HAI R ARL . BETEAD R SR B L B BT B N
e -—-jk O
ik e 0
0 0 &
A5 0 L3 05 T8 GE R e T 1]

=%E(u—jv)+%E(u+jv) (5)
5t FABERBILHE

e -—jk

[e] = (4)

D,=|jk ¢

0 0

:[(s—k)E/2

-j(e-k)E2

I+) X} 22 i TR AR AL

D_=(e+k)E. (8)

M AR ERARE, BA-RBILEHREA—
BT

B.=w /ps. (9)

Hie, =(exk) £ —EEBLF E, =

| el ©

|=(e-nE, 7



814 RHES. —HRYCTRIEN R MRS 1009

E+e‘i8*L+E_e‘jﬂ‘L
L . L
=E{uCOS (B+ UB-)-Z‘—VSH] (B+ —B—)?} *

o iBL BT (10)

BB A, AR B T — o B
6=(B. ~B)5 (11)

H LR TR B A RE TR AR

HWK, Bk i — R E T @R P A 34
HIAEBEYEN FRZ . TESM A BESH AT, BEOG BB B
PO A 4 B, AT 3 Bk 3B B SO i
A BEEHE ARYERS RLZ R AR s A
P 7= 5y 34, DT 6 AT 6 A ' F A A B o
OB 7 S RO LA B RE RN . B R
HEVZEHIBER T — AR R BRI E 0%, i
Bor s 5ok wIrm A y Iy, FREMN S M E S
HEHTHARENRE . EHEN, RIMERE
PR ST BE AR R R R A, R
—HLFHRR TE B, A

p= f;ﬁcos o (12)
M55 —HOEN A T™ 85K, LA
g= Ju/ecos 6 (13)

FRERRD 2 REOFACH BN R] T, AT,
B, EME KM EN ZB S ZHHE AR

BIHEMBEEENERARSAEELSE. B

TZEFERBAMAR, TRE

a =arctan | T "{/IT"| (14)
AP T =Tcos §,T" = T,sin 0,0 [RGB —4E
REPEGF Sk IS KA B A AR L.

3 BESHRER

HRER — AR FRIAS 2O Tio, &
B A 84 nm,Si0, KJE & 4 110 nm, H TiO, 1 SiQ,
BT SR n =2.1 Fln=1. 45, P EIREYEH B
B Co-BREAK I & B B 40 nm. Co-8k S TE B
AFBEKEEREEB K, KB FHE B T3
ERI2]Z A2 N, RAITTEHEREN EMERE
FEFERUNE . 4B L2047, ATBE A MATLAB 844
2B T IRBE N R T SR T R A AR £
(AL ) I HRK KRR IR L R —BRETE
TRk FEEH (B 3 A5R) , A 4 Fk .

T{E A MATLAB S22 % iH 4 Bk — EREVE A
KHZE Co-B FURTESMNIREBTHVE R T i & B R B e
Fo (B84 ) BRI b iR B, 0B 5 o .

100 ~
o %
= 80
g 70
2 &
T ﬂ
& 40 1
z 30 1
2
g 10 1
E Js5 060 065 o070 05 080
Wavelength 4/um
B4 —#uUdATIANEATL BRETLERK

Bk R i 8
Fig.4 Magnitude and phase variation of one-dimensional
magnetophotonic crystal with wavelength
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Fig.5 Faraday rotation variation of a single layer with
magnetic material with wavelength
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Electromagnetic Field Analysis and Numerical Calculation of
One-dimensional Magneto-photonic Crystal

Zhang Dengguo ,Ni Na,An Henan,Ouyang Zengbiao ,Xu Guiwen
Depariment of Photonic Information, Faculty of Engi. and Tech. ,Shenzhen University, Shenzhen 518060
Received date ;2003— 06— 23

Abstract The concept and structure of one-dimensional magneto-photonic crystal is studied in this paper. An
electromagnetic field method to analyze Faraday rotation effects of one-dimensional magneto photonic crystal is
given. The numerical calculations imply magnetic-optical Faraday effect is more enhanced in one layer of magnetic
material that incorporated into one-dimensional photonic crystal than that of a bare magnetic layer, thus the related
experiment observation in the literature is verified. From aforementioned analysis, the possibility of one-dimensional
magneto-photonic crystal utilized as Faraday rotator in optical isolator etc. is also envisaged.

Keywords Photonic crystal ; One-dimensional photonic crystal ; One-dimensional magneto-photonic crystal
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