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Table 1. Compositions of crystals growth mol fraction/( %)

Ho:03 Y h203 Fe:03 Bi:03 B:03
Bi-HoYhIG
1.5 2.25 41 53 2.25
Y203 Gd203 Fe:03 Biz03 PhO+ PhFa+ B:0s
Bi-GdYIG
7. 64 1.04 20.78 1.74 68. 80
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Table 2. Magneto-optical properties of several rare earth iron garnets at 1. 55 pm wavelength

Y. C{I.‘\-J ~Bi, F{!SOIE Hn}-a +Y Ih Bi: I:“{‘-SO 12

crystals YiFesOn
’ (x = 2.40, y= 0.46) (x = 1.03, y= 1.12)
specific Faraday rotation/( %/cm) 216.0 - 441.0 - 767.0
optical absorption coefficient/cm™ ' 5. 48 4. 19 3.93
magneto-optical figure of meirt/( °/dB) 9.1 24.0 45.0
Faraday rotation lemperature sl al:»ility/[{_ ' 6.60x10" 4.20%10°° 4.60x10°*
magnelic saturation field/{ A/m) 1.43%10° 1. 11 % 10° 9,55x10°
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Abstract T wo magneto-optic single crystal garnets Bi-HoYbIG and BiGd -YIG with
high Faraday rotation and low temperature sensibility were growth from high tem—
perature flux. Magneto-optic properties in ear infrared range of these two crystals
were measured. Magneto-optic crystal garnet Hoz. Yb,Bi.FesOn2(x = 1.03, y= 1.
20) has the specific Faraday rotation 6 of = 891%/cm (A= 1.31 ym) and - 767 %cm
(A= 1.55um), and Y3.5Gd,Bi.FesO fx = 0.46, y = 0.24) has — 1067 °/em (A=
1.31 um) and - 882°%/cm (A= 1.55 um), both are much higher than pure YIG ’s.
Their Faraday rotations have low temperature dependence also, the temperature sen—
sibilities are 4. 60X 10" *K™ " of Bi-HoYbIG and 4. 20X 10" * K™ of BiGd ~YIG a-
mong 250~ 400 K. The results indicated that doped with Bi'* can enlarged Faraday
rotation greatly, and dodoped with Yb™ and Gd** can effetely reduce Faraday rota—
tion temperature sensibility of Bi-substituted magneto-optic garnets. Garnets Bi-
HoYbIG and Bi-GdYIG are very suitable for using as Faraday rotation elements in
high sensibility and temperature stable magneto-optic current sensors.

Key words magneto-optic crystal, Faraday rotation, fiber sensors, current
SEensors.



