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Fig.1 The system of MPC films
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Fig. 2 Optical properties of double-cavity structure versus

wavelength A with n=38
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Fig. 3 One-dimensional magneto-photonic crystal

with double-cavity structure
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(a)Faraday rotation angle versus n
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Fig. 4 Faraday rotation angle and transmittance as a

function of repetition number at A=1 550 nm
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Fig.5 Spectrum response of Faraday angle and

transmittance
H & 5 nf LA L 5 SCHRS T4 TE A L, A%
Wi 2 753 31 TR K o

4 ZEig

B TS R LWL E 8 25 (N, /N /M/ (N, /

N.)* /Ny /(Ny/Np* /M/ (N, /Ny I e v 7

iR TE A=1 550 nm I % 2% Pk A8 AR 47 16 3 2

B 2 A8 I EE SR (I I & T > 95 Y0 FHIE R 5 g % 4

O = A5°) T HEBL 5 g i M 55 328 1 A 1K) i ey [

o FEAR B . BRI REOGA R R A 2,13 pm,

YERLEDE R R B E B KA 7,03 pm. TR

MR — DURE AL B B AR A5° B R B e B g,

F /DA EE 450 . SCHRES ] XUk B 45 140 1) — 4 1

PEOG 7 A R R R BE 2 12,95 .

£ ik

[1] INOUE M, FUJII T. A theoretical analysis of magneto-optic
effect of YIG films with random multilayer structures[J]. J
Appl Phys 1997.81(4) :5659-5661.

[2] INOUE M, FUJII T. Huge enhancement of the magneto-
optical effect of films with disordered multilayer structures
supposing the localization of light[J]. ] Magn Soc Jpn 1997,
21.187-192.

[3] INOUE M. ARAI K., FUJII T, et al. Magneto-optical
properties of one-dimensional photonic crystals composed of
magnetic and dielectric layers[J]. J Appl Phys,1998,83(6):
6768-6770.

[4] SAKAGUCHI S, SUGIMOTO N. Transmission properties of
multilayer films composed of magneto-optical and dielectric
materials[J]. J Lightwave Technol ,1999,17(6) :1087-1092.

[5] KATO H, MATSUSHITA T, TAKAYAMA T, et al.
Properties of one-dimensional magneto-photonic crystals for
use in optical isolator devices [ J]. IEEE Transactions on
Magnetics ,2002,38(5) :3246-3248.

[6] ZHANG Deng-guo,NI Na, AN He-nan,et al. Electromagnetic
field analysis and numerical calculation of one-dimensional
magneto-photonic crystal[ J]. Acta Photonica Sinica ,2004,33
(8):1007-1010.

KB AR, 2 05 AR — R RO T A IR B T 3 43 A R
HAE I SELT]. ¥ 2% 4. 2004,33(8) : 1007-1010.

[7] WEN Xiao-wen, LI Guo-jun, QIU Gao-xin,et al. The working
stability of the reflection-mode magneto-optical multilayer film
isolators[J]. Acta Physica Sinica ,2005,54(4) :1847-1853.
WIS AR P B, 55 RO B GO 2 5 IR S 3R T AE AR
SEVERBEFEL)]. P B4R, 2005, 54(4) :1847-1853.



13 J AR N TOLRR B S8 I — dE ROt T AR S IR R 109

Structure Research on One-dimensional Magneto-photonic
Crystals Used in Optical Isolator
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Abstract; Transfer matrix method is used to analyze the one-dimensional (1-D) magneto-photonic crystals
(MPCs). Properties of one-dimensional magneto-photonic crystals are simulated numerically for various
structure parameters. A new type of multilayer film composed of alternating layers of magneto-optical and
dielectric materials is obtained, which can be used as Faraday rotation of an isolator in optical integrated
circuits. The typical thicknesses of the garnet films and the entire film are 2. 13 ym and 7. 03 um,
respectively.
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