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Fig. 1. X-ray patterns of Lay¢,Cag:3Mn, Fe O,.
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Fig. 2. Rutherford back-scattering spectroscopy (RBS) of
Lay 47Caq.33Mng goF .01 O3.
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Fig. 3. Mdssbauer spectra of La,eCagssMnggFeggO; at

low temperature (a).
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Table I. The number of ways N(n) and the probability P
(») for n ions and (6-n).

n N@n) P(nx)
0 1 0.9415
1 6 0.0571
2 15 0.0014
3 20 0.0
4 15 0.0
5 6 0.0
6 1 0.0
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Table II. The number of iron nearest neighbor, number
of ways N(n), probability P(n), hyperfine field H, in-
tensity I and isomer shift § for La,¢;Cag33MnggFeq,0; at
4.2 and 295 K.

TK) N N@ POx)(%) He I%) & (mmps)
4.2 0 1 94.1 517 939 0.31
1 6 57 489 6.1 0.29
295 0 1 94.1 - 91.2 0.25
1 6 57 — 8.8 0.19
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Fig. 9. Temperature dependence of the magnetic moment
under versus applied field for La,¢;,Cag3:Mng ooFeg0,0s.
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Fig. 10. Zero field cooling and field cooling magne-
tization versus temperature curves for LayCagMn,,Fe,O;

measured at H,,, = 100 Oe.
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Table III. The lattice parameter a,, Curie temperature T,
magnetization Mg at 77 K measured at H,, =5 kOe, sem-
iconductor-metal transition temperature Tgcy, and mag-
netoresistance -MR(%) for La,,CagsMn,,Fe,0s(x = 0, 0.01).

X @A) T(K) M (emug) Tem (K) -MR (%)

0.0 3.870 282 84 268 20
001 3.868 270 81 250 33
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Colossal magnetoresistance Laos;CagsMnoes FeoO; material has been produced by a metal-salt routed sol-gel
process method. Magnetic properties of Lap6/Cag:sMng o0 Feg O have been studied with x-ray diffraction, Rutherford
back-scattering spectroscopy (RBS), vibrating sample magnetometer, and Mdssbauer spectroscopy. Crystalline
Lags,Cag33Mngs, FegO; was perovskite cubic structure with a lattice parameter a,=3.868 A. And there was no
appreciable change in the value of the lattice parameter when a small amount (x=0.01) of iron was added. However,
Mossbauer and VSM data indicate the Curie temperature of the Lag6:Cao3:Mnge” FeonO; decreased from 282 to 270
K and also the saturation magnetization from 84 to 81 emu/g at 77 K. Mdossbauer spectra of Lay 6;Cag3,Mnges Fepn0s
have been taken at various temperatures ranging from 4.2 K to room temperature. Analysis of ’Fe Méssbauer data in
terms of the local configurations of Mn atoms has permitted the influence of the magnetic hyperfine interactions to be
monitored. The isomer shifts show that the charge state of all Fe ions are ferric. The magnetoresistance of La,sCagss
Mnygs FeoO; was about 33 % at semiconductor-metal transition temperature Tscy =250 K.



