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Fig. 1. X-ray diffraction pattern of NiosCoosFez204 at
room temperature,
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Fig. 2. Maossbauer spectra of NiosCoosFez04 at low
temperature,
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Fig. 3. Mossbauer spectra of NiosCoosFe204 at high
temperature.
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Table 1.

Magnetic hyperfine field H;s, quadrupole
shift AEq, and isomer shift § at various temperature

Table 1 o x

zlin oI5 Akt o5

T for NiosCoosFe204. 8 is relative to the iron metal,

T(K) Hir(kOe) AEo(mm /s) 4(mm/s)
B A B A B A
13 555 513 —0.01 0.00 036 024
77 54 512 —001 000 036 024
130 552 511 —0.01 000 034 0.2
180 547 508 —001 000 032 020
230 541 504 -—0.01 000 020 0.8
295 529 496 001 000 025 0.4
400 502 476 —0.02 0.00 019 0.08
500 478 448 —001 000 011  0.02
(£1) (2D (2000 (2000 (£0.01) (x0.01)
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Fig. 4. Temperature dependence of the magnetic
hyperfine fields H,s for NiosCoo.sFe204,
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Fig. 5. Temperature dependence of the area ratio of A
to B sites for NiosCoosFe204,
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Fig. 6. Natural logarithm of the absorption area, F vs
T® for the A and B subspectra of NiosCoosFe20a.
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Fig. 7. Temperature dependence of the fraction y of
the tetrahedral-site Fe*! ions that migrate to B sites.
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Study of Atomic Migration in Ni,Co,Fe,O,
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Seung Wha Lee and Sung Real Hong
Department of Physics, Chungbuk National U niversity, Cheongju 360-763

Seung el Park and Chul Sung Kim
Department of Physics, Kookmin University, Seoul 136-702

(Received 16 January 1995, in final form 17 February 1995)

The crystallographic and magnetic properties of the ferrimagnetic NigsCogsFe 04 have been studied by X-ray
and Mdssbauer measurements, The Crystal structure is found to be spinel structure with the lattice constant a, =
8.346 + 0.005 A. Mdssbauer spectra of NigsCogsFe 04 have been taken at various temperatures rauging from 13 to
780 K. The isomer shifts indicate that the valence states of the Fe ions for tetrahedral(A) and octahedral(B) sites
have ferric character, Debye temperatures for the A and B sites are found to be 441 +5 K and 321 + 5 K, respect-
ively. Atomic migration from the A to the B sites starts near 500 K and increases rapidly with increasing tempera-
ture to such a degree that 51 % of the ferric ions at the A sites have moved over to the B sites by 700 K.



