Fabrication of high-quality magneto-optical TAG transparent ceramics
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Abstract (300 word limit)
[bookmark: OLE_LINK3]Terbium aluminum garnet Tb3Al5O12 (TAG) single crystal is an excellent magneto-optical material with good transmittance in the 500-1500nm region, high thermal conductivity, and higher Verdet constant than the most commonly used terbium gallium garnet Tb3Ga5O12 (TGG) single crystal. However, it is extremely difficult to grow TAG single crystal from the melt because of its incongruent melting nature. TAG transparent ceramics not only remain the excellent magneto-optical property of TAG crystal, but also can realize large size growth. In this work, high-quality (Tb1-xRx)3Al5O12 (R=Ce, Si, Ti) transparent ceramics were synthesized by solid state reaction and vacuum sintering. Effect of additions on TAG transparent ceramic was characterized. The Verdet constant of the Ce3+ doped TAG transparent ceramic measured at 632.8nm was -199.55 rad.T-1.m-1, which was larger than that of the pure TAG transparent ceramic (-172.8 rad.T-1.m-1) , Si:TAG (-173.4 rad.T-1.m-1) and Ti:TAG (-184.2 rad.T-1.m-1). The Ti-doping has an obvious effect on controlling average grain size, homogenizing grain size, and eliminating pores, and therefore Ti:TAG has the highest transmittance (81% in the region of 550nm-1500nm). It is obtained that the Verdet constant of all doped TAG samples is ∼40% higher than that of TGG ceramics at 1064 nm. Especially, Si:TAG has magnetooptical figures of merit more than 1.5 times greater than those of TGG ceramics. The mechanism of these observed phenomena is proposed in this presentation and it is suggested that Si:TAG is a promising for the application of high-power Faraday isolators.
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