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Abstract The magnetic states of nonstoichiometric substituted ferrite Fei wo( Ali_xGax)o 2565k 1604
system have been investigated using Mbssbauer spectroscopy and SQUID. The Mossbauer spectra at
room temperature show well-defined two Zeeman patterns for x=0.2, superpositions of two Zeeman pat-
terns and a doublet for x=0.4, The donblet peak seems to be originated from the superparamagnetic
clusters. The system shows significant departures from the Neel’s collinear model and seems to be the di-
luted ferrites. The Méssbauer spectra below R.T show various and complicated patterns, which can be
explained by freezing of the superparamagnetic clusters. On cooling, magnetic states of the system may
be various and multicritical. Resulting from SQUID measurements, there was an unexpected dip in mag-
netization curves below S50K. It was interpreted as an effect of spin canting including spin freezing or
collective spin behavior.
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Table 1. Chemical compositions of Fe, 40( Ali-x
Gax)o 286910, 14304

Sample Compostion (mole % )
(x) Fe.0; | ALO; | Ga.0s | SiO
0.2 50 38 2.0 10
0.4 50 36 4.0 10
0.6 50 34 6.0 10
0.8 50 32 8.0 10
1.0 50 30 10 10
2.0 50 20 20 10
3.0 50 10 30 10
4.0 50 0 40 10
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Fig. 1. Mossbauer spectra of Fe; wol Ali-xGax) o aeSio ws
O for x=0.2 at 12K~R.T.
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Fig. 2. Mosshauer spectra of Fei sl Ali-xGaxdo 26Slo s
O, for x=0.4 at 12ZK~R.T
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Table. 2. Mossbauer parameters of Fe, o( Ali- xGax)o 256510 14304 for x=0.2, 0.4 at R.T.

Y

Sample MHF LS QS Line Width
Spectrum

(x) (KQe) (mm/s) (mm/s) (mm/s)
A-site 487 .97 0.1518 —0.0784

0.2 0.3718
B-site 455.15 0.5323 0.0531
A-site 486.10 0.1642 —0.0878

04 B-site 444 51 0.4910 ] —0.0190 0.2766
doublet - 0.1680 ; 0.7080
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Fig. 3. The temperature dependence of MHF for x=0.2

06

.—\<'
05l o —u—1S(A)
ol \. —e—1.5(8)
—— —a—QSA)
03 —

3t —v—QSs(B)
02} \
1

0.1

.S, Q.S (mm/s)

00 F — —
o 7‘"\//‘\

-0.2
g

50 100 150 200 250 300
Temperature ("K)
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with temperature variation for x=0.2
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