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Single Crystal for Optical Isolator
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Currently, ThsGasO12 (TGG) single crystal is used as Faraday rotator in the laser machinery the wavelength of
which is <1100 nm. However, TGG has problems of not enough Faraday rotation angle, difficult crystal growth, very

high price, and so on.

In order to overcome these problems, we focused on Ths(Sc,Lu)Al;O12 (TSLAG) single crystal and developed
and characterized TSLAG crystals. In this paper, we report that TSLAG can be grown easily and has higher
transparency, bigger Faraday rotation angle, and extinction ratio, which are very important properties for Faraday

rotator.
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Fig. 1. Schematic of garnet structure.
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Table 1. Ionic radii of cations of TAG.
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Table 2. Ionic radii of cations of TSLAG.
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Fig. 2. TSLAG single crystal (x = 0.05) .
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Fig. 3. Powder X-ray diffraction pattern of TSLAG.
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Fig. 5. Faraday rotation angle ratio of
TSLAG and TGG (TGG value is 1) .
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Fig. 4. Transmittance spectrum of TSLAG and TGG.
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