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Fig. 1. Mossbauer spectra of Ba-ferrite powder at room temperature.

100

98

96 |-

94

Transmission (%)

92 -

a0

Velocity(mm/s)

Fig. 2. Mossbauer spectra of Ba-ferrite single crystal at room
temperature.
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Table I. Angular dependence of the transition probability and
theoretical relative intensities in Mdssbauer spectrum.

Position Intensity 6=0 0=m/4 0=m/2
1 %(1 + cos’0) 3 3 3
2 %sinze 0 1.32 4
3 é(l + 00529) 1 1 1
4 é(l + cos0) 1 I I
5 %sinze 0 1.32 4
1 2
6 5(1 + cos 0) 3 3 3
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Fig. 3. Mossbauer spectra of Ba-ferrite single crystal at room
temperature when the gamma-ray has the 6 =n/4 direction with c-
axis.
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Table I1. Mossbauer parameters.

THEARA] A
1 Bl =270 =270
Site  Parameters Rux g 0=0 0=/t
12k Hyperfine field (T) 412 41.1 41.1
Quadrupole shift (mm/s) 0.20 0.21 0.20
Isomer shift (mm/s) 0.33 0.31 0.33
R=A2/Al 0.65 0.00 0.49
4f(iv) Hyperfine field (T) 49.0 49.0 48.9
Quadrupole shift (mm/s) 0.09 0.12 0.09
Isomer shift (mm/s) 0.22 0.22 0.25
2a  Hyperfine field (T) 50.8 50.5 50.68
Quadrupole shift (mm/s) —-0.08 -0.10  -0.08
Isomer shift (mm/s) 0.33 0.35 0.34
4f(vi) Hyperfine field (T) 51.3 51.3 51.3
Quadrupole shift (mm/s) 0.10 0.10 0.10
Isomer shift (mm/s) 0.35 0.34 0.35
2b  Hyperfine field (T) 39.9 - 40.4
Quadrupole shift (mm/s) 222 - 231
Isomer shift (mm/s) 0.25 - 0.30
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Microscopic Studies of the Magnetic and Thermal Properties
in Ba-ferrite Single Crystal
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Ba-Ferrite single crystals were prepared and the magnetic and thermal properties were characterized by Mossbauer spectroscopy.
The single crystal layer was cut in the c-axis and radiated to the surface by y-rays for Mdssbauer spectroscopy. We found out that the
spin states in Fe ions were parallel to the y-rays direction and the whole crystal bulk formed only one crystal with the same spin
direction . Mdssbauer spectra in single crystal have only 4 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, and there was no 2b-site spectrum. The zero absorption of 2b-site means that there
was a fast diffusion motion in a double-well atomic potential at room temperature, in which bipyramidal Fe ions have the two minima

at each side mirror plane.

Keywords : Ba-ferrite single crystal, Mdssbauer spectrum, spin direction, 2b-site, diffusion motion
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