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Fig. 1. Rietveld refinement of X-ray diffraction patterns for (a)
szBilFesolz and (b) szBilGalFe4012.
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Fig. 2. Temperature dependence of magnetization of Tb,BiFesO;,
with 100 Oe applied field.
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Fig. 3. Temperature dependence of magnetization of Tb,Bi;Ga,Fe,0O;,
with 100 Oe applied field.
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Fig. 4. Mossbauer spectra at room temperature for Th,Bi;Ga,Fe; _ 01,
x=0,1).
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Table 1. Saturation magnetization (M), coercivity (H,), absorption area ratio, magnetic hyperfine field (H,), quadrupole spilitting (AEy), and
isomer shifts (8) at room temperature for Tb,Bi,Ga,Fes_, 01, (x =0, 1).

M, H. Area ratio (%) Hyy (kOe) AE, (mm/s) J (mny/s)
(emw/g) (Oe) 16a 244 16a 244 16a 24d 16a 244
0 10.23 56.6 392 60.8 498 413 0.01 0.02 0.28 0.05

1 7.64 229.4 253 74.7 449 377 0.04 0.01 0.39 0.09
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Th,Bi;GaFes 0y, (x =0, 1) fabricated by sol-gel and vacuum sealed annealing process. Tb,Bi;Ga,Fes_,O1, (x=0, 1) have been
studied by x-ray diffraction(XRD), vibrating sample magnetometer, and Mdssbauer spectroscopy. The crystal structures were found to
be a cubic garnet structure with space group /a3d. The determined lattice constants aq of x=0, and 1 are 12.497 A, and 12.465 A,
respectively. The distribution of gallium and iron in Tb,Bi,GaFes_,Oy, is studied by Rietveld refinement. Based on Rietveld
refinement results, the terbium and bismuth ions occupy the 24c site, iron ions occupy the 24d, 16a site, and nonmagmetic gallium
ions occupy the 164 site. In order to verify the magnetic site occupancy of iron and gallium, we have taken Mdssbauer spectra for
Tb,Bi,Ga,Fes O, (x=0, 1) at room temperature. From the results of Mossbauer spectra analysis, the absorption area ratios of Fe
ions for Tb,Bi;FesO;; on 24d and 16a sites are 60.8 % and 39.2 %, respectively, and the absorption area ratios of Fe ions for
Tb,Bi,Ga,Fe,01; on 24d and 16a sites are 74.7 % and 25.3 %, respectively. It is noticeable that all of the nonmagnetic Ga atoms

occupy the 16a site by vacuum annealing process.
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