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We shall study the hopping conduction in the colossal magnetoresistance (CMR)
materias La;xPbyMNnOzwhen system was in paramagnetic (PM) insulator phase at the
higher temperature range (T>Tc). We shall focus on the Coulomb interaction effects in
CMR materias and substitution effects of La-sites. We consider the variable-range
hopping conduction in the localization regime base on the Efros and Shklovskii model.
By using the resister network simulation and percolation calculation, the localization
length of ey electrons can be evaluated to explore the possibility of the presence of the
Coulomb interactions. We shall confirm the analysis results via the experimental data
analysis of fraction temperature dependence of resistivity p(T )oo exp[(TO /T)”] , Where
n=1/2 for the Shklovskii & Efros localization regime. For the substitution effects of
La-sitein CMR materia, the substitution of Nd, Pr decrease the bond angle of [Mn** —
O* —Mn*'] due to crystallographic distortion, the weak double exchange interaction
resulting in the decreased ferromagnetism and low Curie temperature Tc, and narrow gy
electron bandwidth and high resistivity. It shall lead to increase in the
magnetoresistance ratio for the great quantity of decrease in resistivity by an external
field and change hopping conduction behavior at the temperature near Tc.
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