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STUDY ON WIDEBAND AND TEMPERATURE PROPERTIES
OF TbYbBiIG CRYSTAL IN 1500 ~ 1620nm BAND
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(1. State Key Lab. of Silicon Mater, Zhejiang University Hangzhou 310027, China;
2. City College, Zhejiang University, Hangzhou 310015, China)

Abstract : By using the improved high temperature flux methed with Bi,0,/B,0; as main flux and the accelerated crucible
rotation technique, Bi-doped compound rare earth iron gamet bulk single crystals Tb,Yb Bi, ,_ Fe;0,, were grown. The
magneto-optical properties of these crystals were investigated in the near-infrared communication band (A = 1500 ~
1620nm). Th, o, Yb, 3 Biy 5 Fes0,, exhibits a large Faraday rotation —1671.2°/em(A =1550nm,25C ) ,a small satura-
tion magnetization (47wMs =0.6 x10°A/m), a small Faraday rotation temperature coefficient (FTC =3.92 x 10 /K, A=
1550nm) and Faraday rotation wavelength coefficient FWC =0.009% /nm in 1500 ~ 1620nm at 25°C , the backward isola-
tion above 40dB at 25 ~95%C and in 1500 ~ 1620nm. The above characteristics indicate that Tb, Yb Bi,  _ Fe;0,, is a
suitable Faraday rotator material used as wideband and temperature-stabilized optical isolator in the optical communication
systems.
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Table 1 Magneto-optical properties of several iron gar-
nets as Faraday rotator (A =1550nm)
Gd,Bi;_, FesO,, Tb,YbBi;___ Fes0,,

Crystal YIG

(x=0.78) (x=0.91 y=1.38)
Specific Faraday ’
216.0 ~1306. - 1617,
Rotation( deg/cm) 2 2
Saturation Magnetization o 6 6
4mMs( A/m) 1.8x 10 1.2x10 0.48 x 10
FWC(% /nm) 0.067 0.124 0.009
FTC (/K) 6.60x107* 2.43x107> 3.92x10"°
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