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Investigation of Th,0O;-doped Faraday rotation glasses
MAQ Sen, MAO Hanfen, YING Xwngrin, YANG Lauli

(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract In this paper, the composition, physical chemistry properties and preparation
techniques of Tb.Os-doped borosilicate and phosphate glasses for Faraday rotation glasses are
studied. Experimental results show that the Verdet constant changes with the variation of
terbium ions concentration. when the Faraday rotation glass'comains: 20% (mol) of
Tb:0;the Verdet constant is — 0. 0030 min/A/m « em. Using the special preparation
techniques large size sample with high quality could be fabricated in platinum crucible.
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Table | The measured Verdet constant

Number Magnetic intensity  Rotation Verdet constant
ik glass (H, Gs) EE%]C (A/m « cm) B

FX-1 1000 5. 356 ~ 0. 002

= FX—1 1600 7.974 0. 0019

75 0.7 FX—1 2100 10. 654 —0. 00191

% FX—1 3000 15.414 =0, 00194

o, i+ © FR-5 1000 8. 110 -0. 00305
FX—2 1000 4. 325 —0.00162
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Fig. 2 Verdet constant vs Th*" ions concentration
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" Table 2 Properties of Th** Faraday rotation glasses

Properties of glasses FR-5 FX-1 FX-2

" Verdet constant V (A/m » cm) 632. 8 nm —0. 003 —0.002 —0.002
Refractive indices Nd 1. 68832 1. 6483 1. 5591
Abbe number V, 53. 56 52. 50 57. 57
Non-linear index #; ( X 10" esu) 2. 45 2,29 1. 34
Density (g/cm®) ' 4. 28 4. 01 3. 41
Coeff. of linear thermal expansiona (10°7/C) 50 54. 4 85.0
Transformation temp. T, ('C) 756 741 528
Sag temperature T, ( C) 801 774 587
Crystallization temperature ( C) e 900~1230
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