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Abstract: Th,Sc,Al,O,,(TSAG) crystal is attracting much attention for visible and near-infrared iso-
lator applications due to its high transmittance, large laser damage threshold, low absorption coeffi-
cient and excellent magneto-optical properties. However, it is difficult to grow large-size crack-free
single crystals. In this work, high quality TSAG crystal was successfully grown by the Czochralski
method. The transmittance in the wavelength of 400—1 500 nm is as high as 84%. The thermal con-
ductivity is higher than that of commercial Th,Ga,0,,(TGG) crystal. More importantly, the Verdent
constant of TSAG is 1. 2 times that of TGG crystal. Therefore, TSAG crystal is promising magne-

to-optical crystal for high power isolator applications.
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Fig. 1  Czochralski method schematic diagram
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Fig. 2 Schematic diagram of extinction test
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Fig. 3 TSAG crystal blank and processed elements
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Fig. 5 XRD pattern of TSAG. (a)Powder XRD. (b)Single crystal XRD.
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Tab. 1 Lattice constants of TAG, TSAG and TSLAG crystal

Crystal Lattice constant
TAG 12. 074
TSAG 12. 349

TSLAG 12.351
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Fig. 7 Variation of thermal properties of crystals with temperature. (a) The specific heat of the crystals as a function of tempera-

ture. (b) The thermal expansion of the crystals as a function of temperature. (c¢)The thermal diffusivities of the crystals as

a function of temperature. (d)The thermal conductivity of the crystals as a function of temperature.
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Fig. 8 Variation of crystal transmittance with wavelength
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Fig.9 Magneto optic properties of crystals. (a) Faraday rotation angle of TSAG crystal changes with wavelength and magnetic

field. (b) Variation of Verdet constant with wavelength.
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Tab.2 Performance comparison of several magneto-optical crystals used in visible and near infrared bands

Crystal Congruent Difficult and Verdet constant/ (rad-m™+-T™")
melting or not easy to grow 515 nm 650 nm 1 064 nm
Li,Th,(Mo0,),""’ Y D -347.0 -246.0 -76.0
Th,ALO,, > N D — -162.3 -52.4
Tbh,Ga 0, Y D -241.3 -128.7 -43.4
ThSc,ALO Y E -283.4 -152.2 -49.8
Th,(Lu, 1;S¢, 45),A10,, Y E -266.0 -146.0 -46.0
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