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Fig. 1. Overall experimental flowchart for the preparation of LBMFO.
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Fig. 2. X-ray diffraction patterns of Lay¢;Bag13Mn, . 'Fe, O at room
temperature [(a) x = 0.00, (b) x = 0.0053, and (c) x = 0.01].
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Fig. 3. X-ray diffraction patterns of Lag 6:Bag::Mny° Fe,O; at room
temperature, respectively. Solid circle represents the observed pattemn;
continuous lines represent calculated and difference obs-cal patterns.
Ticks markers correspond to the position of the allowed Bragg
reflections [(d) x = 0.03 (e) x=0.05].
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Table 1. The structural and atomic parameters at room temperature for Lag 67Bag.33Mn ;' Fe, Oy

x=0.00 x=0.005 x=0.01 x=0.03 x=0.05
as (A) 5.5190 5.5230 5.5204 5.5270 5.5238
by (A) 7.8201 7.8276 7.8299 7.8216 7.8229
co (A) 5.5376 5.5422 5.5399 5.5499 5.5468
Lay, 0.0014 0.0046 0.0012 0.0011 -0.0009
La, 0.0030 -0.0002 —0.0016 0.0003 0.0007
Mn, 0.0014 0.0046 0.0012 0.0011 —0.0009
O(1)¢ 0.5229 0.5007 0.5035 0.4788 0.5006
o(1), 0.0150 0.0614 0.0301 0.0533 —0.0487
O(2), —0.2169 —0.2334 -0.2328 —-0.2388 —0.2322
0Q2), -0.0294 0.0059 0.0154 0.0014 0.0018
0(2), 0.2928 0.2701 0.2617 0.2631 0.2719
v (A% 239.276 239.599 239.459 239.923 239.688
Rp (%) 6.26 3.89 3.79 3.17 4.25
Rr (%) 4.84 494 2.85 225 312

[La/ Ba,O(1): 4¢ (x, 1/4, z) ; Mn/Fe: 4b (x, 0, 1/2) ; O(2): 8d (x,y, 2)]
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Fig. 5. Neutron diffraction patterns at various temperatures for
Lage7Bag3sMn,.> Fe,Os [(a) x = 0.00, (b) x = 0.01, and (c) x= 0.05].
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Table II. Magnetizations and coerecivites at 295 K, and Curie temperatures for Lag ¢;Bag 33Mn,.,° Fe, O3

X 0.0 0.005 0.01 0.03 0.05

M; (emu/g) 44.0 43.0 38.6 27.6 Para
H, (Oe) 125 11.1 10.4 5.76

T. (K) 359 340 335 313 287
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Table III. The Mdssbauer parameters for Lag¢;Bag 33Mng g0° Feg 0105 at various temperatures (A Outer site, B Inner site). Hy : hyperfine field,

Eq : quadruple splitting, &: isomer shift

A (out)

B (inner)

1o “Hy (kOe) Eq (mms) 5 (mm/s) Hiy (kOe) Eq (mmvs) 5 sy e (BAA)
15 5264 0.005 0.391 4838 -0.004 0.309 1.04
30 516.7 0.001 0.397 441.2 -0.035 0.341 3.37

+ 0.5 + 0.001 + 0.001 + 0.5 + 0.001 + 0.001 + 0.01
T ® A (out) B (inner)
Eq (mim/s) S (mm/s) Hy; (kOe) Eq (mmys) 6 (mm/s)
45 2.336 0312 445.0 -0.031 0.347
77 1.299 0.337 376.0 0.105 0.331
+ 0.001 + 0.001 + 0.5 + 0.001 + 0.001
A (out) B (inner)
T (K) Area (IB/IA)
Eq (mm/s) 8 (mmys) Eq (mmy/s) 8 (mmy/s)
150 3.790 0.315 0.798 0.331 1.139
250 2.058 0427 0.500 0.370 0.954
300 1.756 0.385 0.469 0.364 0.845
330 1.177 0.215 0.349 0.226 0771
350 0.298 0212 0.338 0.227 1.150
+ 0.5 + 0.001 + 05 + 0.001 + 0.001
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The iron doped colossal magnetoresistance materials with La-Ba-Mn-O perovskites structure have been synthesized by chemical
reaction of sol-gel methods. Their crystallographic and magnetic properties have been studied with x-ray diffraction, VSM, RBS,
Mossbauer spectroscopy, and magnetoresistance measurements. The crystal structure of the Lage;BagssMngeeFegoOs at room
temperature was determined to be orthorhombic of Prnma. The lattice parameters a, and ¢, increased gradually, but by deceased with
increase of iron substitution. The magnetization and coercivity deceased, also the Curie temperature decreased from 360 K as x
increased from 0.00 to 0.05. Magnetoresistence measurements were carried out, and the maximum MR (Ap/p(0)) was observed at 281
K, about 9.5 % in 10 kOe. The temperature of maximum resistance (Ryax) decreased with increasing substitution of Fe ions and a
semiconductor-metal transition temperature (Tscy) decreased too. This phenomena show that ferromagnetic transition temperature
decreased by substituting Fe for Mn ions, it decreases double exchange interaction. This result accords with magnetic structure of
neutron diffraction. Mossbauer spectra of Lags/Bag33Mng > Feg ;05 were taken at various temperatures ranging from 15 to 350 K.
With lowering temperature of the sample, two magnetic phases were increased and finally it showed the two sharp sextets of spectra at
15 K. The isomer shift at all temperature range is about 0.3 mm/s relative to Fe metal, which means that both Fe ions are Fe** states.

Key words : CMR, Mossbauer spectrometer, Sol-gel method



