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GROWTH AND MAGNETO-OPTICAL PROPERTIES IN OPTICAL
COMMUNICATION BAND FOR (ThBi), Ga, Fe,_, O,, FILM/
(TbYbBi) , Fe, O,, CRYSTAL COMPOSITE STRUCTURE

XU Zhi-Cheng, YAN Mi, WU Yong-Jun, HUANG Min, ZHANG Zhi-Liang
( Department of Materials Science and Engineering, Zhejiang Univ. , Hangzhou 310027, China)

Abstract; By using the flux method, the (TbYbBi),Fe;0,, single crystals were grown. By employing the ( TbYbBi),Fe;
0,, crystal instead of the conventional nonmagnetic Gd; Ga;0,, crystal as substrate, the (TbBi),Gay Fes_y Oy, film were
cultivated by means of LPE method. The optical transmission spectrum ( T), saturation magnetization ( M,,0.5 x 10°A/
m) , Faraday rotation temperature coefficient ( FTC, 5 x 107>/K) and Faraday rotation wavelength coefficient ( FWC, 0.
05% /nm ) were measured for Thy ¢, Yb, ¢, Biy s; Fes Oy, crystal and Tb, 4, Bi, 5, Gag 1, Fey 45 0y, film/Thy 4 Yb, & Biy 5, Fes Oy,
crystal composite structure in the near-infrared region (1500 ~ 1620nm). It is shown that Tb, ,,Bi; s, Ga, , Fe, Oy, film/
Tby s, Yb; ¢, Big 51 Fes Oy, crystal composite structure is a suitable material used in optical isolator and other optical communi-
cation device.
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Table 1 Composition of solution and growth results of crystal

F‘3203(g) Bi203(g) Tb407(g) Yb203(g) B,0;(g) G3203(g) PbO(g) Crystal
41 51 0.8 4.4 5 » 0 -0 Thy,¢7 Yby 62 Big 51 Fes Oy,
>7.0 0.42 0.579 0 2.7 1.755 134.55 Th, 43Biy 5;Gag 12Feq 55012

2 JLMHHKARARGMEE REESEME A =1550nm SHEEER
Table 2 Magneto-optic characteristics of several iron garnets and film/crystal composite structure (A =1550nm)

Crystal YIG Crystal

Gd, 3Big.;Fes Oy

Big, 57 Ths, 43 Gag, 12 Feq, g5 012 Film/

Thy g, Yb FesO
0.6 Yb1.62 Blo.s1 Fes Oz Thy, 57 Yb)_¢2 Big. 51 Fes Oy, Crystal

Crystal Crystal - Composite Structure
Specific Faraday 216.0 ~1306.2 -1052.1 -1107.2
Rotation (deg/cm) ’ ’ ’ ’
Saturation magneti 6 6 6 6
zation Ms(A/m) 1.8 x 10 1.2 x 10 0.48 x 10 0.48 x 10
FWC (% /nm) 0.067 0.124 0.048 0.049
(Band width) (20nm) (20nm) (120nm) (120nm)
FIC ( K™!) 6.60 x10°* 2.43x10°3 1.17 x10°3 5.00 x10 -3
BLEAEREFHNBEEAREREEHE WG EREKEBR(FWC)EXLN
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Fig.2 = Near-IR transmission spectrum of Bi, 5, Tb, ,Gag 1, Fe, g
0,, film/Th, 4, Yb, ¢, Bi, 5, Fe, Oy, crystal composite structure
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Fig.3 A dependence of 8y for Thy 4, Yb, (, Biy 5, Fe; O,, crystal
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