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Fig. 1. X-ray diffraction pattern of Cugg¢Nig;Fe,0,
at room temperature.
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Fig. 2. Mdssbauer spectra of CuggNig, Fe;0, at vari-
ous temperature,
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Table 1. Magnetic hyperfine field Hiy, quadrupole
shift 4 Eg, and isomer shift at various temperature T
for CuggNigi1Fe,04. 0 is relative to the iron metal.

T(K) H (kOe) 4 Eg (mm/s) 6 (mm/s)
B A B A B A

12 540 510 —0.04 —0.01 0.38 0.26
77 537 507 —0.04 —0.01 0.38 0.26
120 53 501 —0.03 —0.01 0.37 0.25
180 531 499  —0.04 —0.01 0.35 0.23
240 522 491 -0.03 -0.01 0.32 0.21
295 502 478 —0.06 —0.01 0.27 0.15
350 482 461 —0.07 —0.00 0.21 0.12
450 450 423 —0.04 —0.00 0.12 0.07
(1) (£1) (£0.0D (£0.01) (£0.01) (£0.01)
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Fig. 3. Counts measured for 10 s at zero Doppler vel-
ocity as a function of temperature for CuggNig1Fe,O4.
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Table II. Lattice parameter, a,, Curie temperature,
T., Debye temperature, ® , atomic migration tempera-
ture, Tm for CUo_gNin‘lFegO4 and COUlgNi(),lFegOL [10}

Sample (A) T.(K) © (K) TulK)

A B

CuggNij 1 Fe: Oy  8.386 755 568 194 350
CoogNigiFe, O, 8.370 880 696 278 420
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Fig. 4. Reduced magnetic hyperfine field H, ,(T)
/Hy;(0) against reduced temperature T/ Ty for the
A and B sites of CuggNig,Fe,O4. Points are the ex-
perimental values, The full curve is the Brillouin
curve for $=5/2,
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Fig. 5. Temperature dependence of the area ratio of
A to B sites for CuggNij, Fe,Oy.
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Fig. 6. Natural logarithm of the absorption area, f, vs
T? for the A and B subspectra of CuygNig;Fe,Oy4.

Table Mol =&] & ol W% CopgNig; Fez 04
°] Debye £5.29} vijwd 739 A, B &z| =5 Debye
257 22E o 4 Ut WAk AEkm, A= A
% Roztit & ) 2A9 5& &= Tem-0°- RS
ol wl#lsle 2 Debye €5+ ZA2 Z715 vepdct
& 4~ ek w2k CoggNigiFe, 04 2ok A, B =
glo] Aoz} Zhasta gl&S ¢ 4 3o o)
CupyNig) Fez 049 Curie 257} CoggNigy Fe, Oy B
o e Aztet A dAE Ut 2ejw A 229} B
Zt2] o] Debye 259 & Alol= A =H2le) F45U=br)
B Azle] F4 aluc & Aoz 2 Rof 9S8
Bt £33 Op 0 40l vlEte] AwtE] 2] wE
o (4)Aell 23l fpE fa Bt LxF7lol o shed
H538 A Aok wpFe] Wit fu/fpe &=
F7ket vl ol F71e Aeolch o9k 22 P42 Fig. 7
oA 2ol A W&o F7l= epytr),

g A, B =29 Debye 5 0 49 @52 A%
ztol 7t glovt, arollAe] wAe] s HAS sl

bt



— 80 —

1.0
0.5

X L
0.0
0.5 . \ : 3 ) L

o 200 400 600
T (K)

Fig. 7. Temperature dependence of the fraction x of
the tetrahedral site Fe®' jons that migrate to B
sites.
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CuyyNig:1Fe, O, has been studied with Mdéssbauer spectroscopy and X-ray diffraction. The crystal struc-
ture is found to be a cubic spinel with the lattice constant a,=8.386 A. The Curie temperture is determined
to be T.=755 K for a heating rate of 5 K /min. The Mé&ssbauer spectra consist of two six-line patterns cor-
responding to Fe® at the tetrahedral ( A) and octahedral ( B) sites, Debye temperatures for A and B sites
are found to be 568 K and 194 K, respectively. Atomic migration of CuyyNiy, Fe,O, begins near 350 K and
increases rapidly with increasing temperature such a degree that 71 % of the ferric ions as A sites have
moved over to the B sites at 550 K .




