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Table I. Chemical formulas for La,;Sr,;FeOs06 (Tcp : CD transition
temperature).
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Fig. 1. Observed (+t), calculated (—), and difference curves in the
XRD profile for La,;3Sry3Fe0; g6.
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Fig. 2. Méossbauer spectra for La;;sSrysFeO,96 taken at various
temperatures. Note that these are not in the same scales.
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Table II. Mossbauer parameters for La;sSrysFeO,9¢ at various
temperatures (Hy, : hyperfine magnetic field, & : isomer shift, J :
absorption area, 7  : full-width of a peak at half-maximum)
Quadrupole splittings all vanished within experimental errors.

Fe}+ Fe5+ F€3'6+

25

®) (1) (mm/s) (T) (mm/s) (mm/s) (mm/s)

H},f ) th ) [5+/]3+ ) A

42 452 023 265 -0.16 030

80 432 022 252 -0.17 030
100 432 022 251 -0.17 036
125 426 022 250 -0.17 036
150 415 021 246 -0.17 031
175 399 020 242 -0.17 030 007 036
180 390 020 239 -0.18 029  0.07 0.36
190 384 0.19 236 -0.18 029 007 0.40
195 380 0.19 235 =019 029 007 041
200 379 0.18 235 -020 030  0.07 0.45

225 0.06 0.44
250 0.05 0.43
275 0.03 0.43
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Fig. 3. Variation of isomer shifts § for La;;Sr,3Fe0, 96 as a function
of temperature.
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Fig. 4. Hysteresis loops for La,;SrysFe0, o6 taken at 5 K and 300 K.

Table TIL. Coercive forces He and residual magnetizations M, for
La;;3Sry3Fe0, o5 obtained from the hysteresis loop measurement.

T K H¢ (Gauss) M, (emu/g)
5 125 0.48
300 275 0.37
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Crystallographic and Magnetic Properties of a Perovskite La;;;Sr;3FeQ; 06
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Detailed aspects of the charge disproportionation (CD) transition for a polycrystalline La;;Sr25Fe0, o5 were studied with the X-ray
diffraction, Mdssbauer spectroscopy, and SQUID magnetometer. The crystal structure was found to be rhombohedral with a space
group R/3c. The lattice parameters were az=5.4874 A, and az=60.07°, respectively. Mossbauer spectra were taken within a wide
range of temperature from 42K up to room temperature. In the low temperature region, the spectra were comprised of two
superimposed sextets which originated from Fe** and Fe™, respectively. This was the antiferromagnetic mixed valence state produced
by the charges disproportionated into two different species. In the high temperature region, however, only a singlet from Fe*** was
observed, indicating that it was a paramagnetic averaged valence state. The CD transition occurred in the temperature range from
175K to 200 K, in which the two phases coexisted. The origin for the CD transition was explained by the thermally generated fast
hopping of electrons. Hysteresis loop showed that there existed a strong antiferromagnetic interaction among magnetic ions. As the
temperature increased thru the CD transition temperature, it was very likely that the interaction between Fe’* and Fe™ was replaced by
a more stronger one.
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