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Fig. 1. Crucible diagram.
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Fig. 2. SEM images of Ba-ferrite crystal on the surface.
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Fig. 3. EDX on the Ba-ferrite crystal.
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Fig. 4. Mossbauer spectra of Ba-ferrite powder at room temperature.
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Fig. 5. Mossbauer spectra of Ba-ferrite single crystal at room
temperature.
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Table 1. Angular dependence of the transition probability and
relative intensities in Mdssbauer spectrum.

Position Intensity 6=0 0=90
1 172(1 + cos’0) 3 3
2 2/3sin°0 0 4
3 1/6(1 + cos’0) 1 1
4 1/6(1 + cos’0) 1 1
5 2/3sin’0 0 4
6 12(1 + cos?) 3 3
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Fig. 6. Mossbauer spectra of Ba-ferrite single crystal at 700 K.
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Table II. Mssbauer parameters.

300K 500K 600K 700K

4135 27.64 2123 0.00
0.393 0373 0439 0.396
0378 0.224 0.138 0.110
4948 41.07 33.12 0.00
0.186 0.113 0.119 0.152
0293 0.219 0.112 0.170

Site Parameters

12k Hyperfine field (T)
Quadrupole splitting (mm/s)
Isomer shift (mm/s)

4f(iv) Hyperfine field (T)
Quadrupole splitting (mm/s)
[somer shift (mm/s)

2a Hyperfine field (T) 51.01 4030 3257 0.00
Quadrupole splitting (mm/s)  0.048 0.047 0.096 0.36
Isomer shift (mm/s) - 0351 0.127 0410 0.170

4f(vi) Hyperfine fieid (T) 51.71 4290 3396 0.00

0.178 0.591 0.062 0.410
0.400 0.434 0.154 0.05
39.88 31.46 23.56 0.00
2472 2411 1.183 217
0.599 0363 0.598 0.04

Quadrupole splitting (mm/s)
Isomer shift (mm/s)

2b Hyperfine field (T)
Quadrupole splitting (mm/s)
Isomer shift (mm/s)
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Fig. 7. Temperature dependence of the hyperfine field in Ba-ferrite
single crystal.
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Fig. 8. Hysteresis behavior measured with the applied field parallel to
the c-axis in Ba-ferrite single crystal.
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Massbauer Studies of the Magnetic Properties in Ba-ferrite Single Crystal
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Ba-Ferrite single crystals were prepared and characterized by X-ray, SEM and Mdssbauer spectroscopy. The single crystal layers
was cut in the c-axis and radiated to the surface by y-rays for Mossbauer spectroscopy. We found out that the spin states in Fe atoms
were parallel to the y-ray direction. The temperature dependence of the hyperfine field is almost similar to that of powder samples. The
crystal structure is a Magnetoplumbite without any other phases and the lattice parameters are found out with ay=5.892 A,
bo=5.892 A, co=23.198 A Mdssbauer spectra in single crystal have 5 sets of 4 absorption lines in each Fe site when the y-rays have
the same radiation direction with the c-axis in the crystal, which mean that the whole crystal bulk formed only one crystal and same
spin direction. The hysteresis curve shows the saturation moment and coercive force of 70.71 emu/g and 320 Oe respectively.

Keywords : Ba-ferrite single crystal, Mdssbauer spectrum, spin direction, crystal structure, coercive force



