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Effect of Excess Cation Doping on Electrical Resistivity and Low-Field
Magnetoresistance of Sol-Gel Synthesized Perovskite Lag 7.,Sr¢3.,Mn;;,O;
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In this study, perovskite manganites of base composition La, ;Sr;3MnO; and cation-excess compositions Lag 74yt 3:,Mn;4,O3 (x =
0.3, 1.0; y = 0.1, 0.2; z= 0.1, 0.2) were synthesized using the sol-gel method, in which the content of one of the cations—La, Sr, or
Mn—was increased. The effects of these compositional variations on the crystal structure, microstructure, electrical, and
magnetoresistance properties of the samples were investigated. X-ray diffraction analysis revealed the formation of various secondary
phases due to the excess addition of Mn, La, and Sr, along with subtle compositional changes in the dominant perovskite crystal
structure. Despite the porous microstructure, electrical resistivity measurements showed a decrease in resistivity for certain
compositions, which is attributed to changes in grain boundary characteristics. Under a 5 kOe magnetic field at room temperature, the
magnetoresistance (MR) of the stoichiometric Lag;Sro;MnO; was 2.66%, whereas the La-rich samples (y = 0.1, 0.2) exhibited
enhanced MR values of 3.0% and 3.3%, respectively. This improvement is considered to result from the formation of secondary
phases and changes in the grain boundary properties of LSMO, which enhance spin-dependent scattering. The enhancement of
magnetoresistance through compositional control suggests potential applicability in various sensor devices, such as self-magnetic
sensors, motor rotation detectors, and environmental magnetic field sensors.
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Fig. 1. (Color online) XRD patterns of Lag7:,Srq3:,Mn;:x0; samples
sintered at 1,100°C.
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Table I. Sample compositions, secondary phases identified by XRD analysis, resistivity (o), and magnetoresistance (MR) values of the samples.

0,
Composition X, Y, Z Second phases [Qz m] @1\1/[_11{:(?1206

Lag 7Sro3sMnO;5 X=y=z= none 17.7 2.66
La0.7Sr0_3MonO3 x =03 Ml'l304 8.58 2.64
L30.7SI'0_3MH]+XO3 x = 1.0 MII304 5.35 2.51
La0_7+ySr0_3MnO3 y = 0.1 SI'2MHO3_34 22.8 2.99
Lao_7+ySro_3MnO3 y = 0.2 SrzMnO3_g4 + La203 12.8 3.33
Lay 7St 3.,Mn, O3 z=10.1 Sr;MnO; g4 5.14 2.63
La0.7Sr0_3+ZMnXO3 z=102 SrzMnO3.g4 24.1 2.01
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Fig. 4. (Color online) Normalized resistance R(H)/R(H = 0) as a
function of magnetic field (H) for La 7.,Sro3+,Mn;,, O3 samples.
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