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Anomalous thermopower and resistivity of the electron-doped superconductor
Sm,_,Ce,Cu0O; 0.00<x<0.21
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Abstract

The temperature-dependence of thermopower S and resistivity o for Sm, _ , Ce, CuO, polycrystalline samples with 0.00< «x
<0.21 has been measured. A definite change of thermopower from weakly temperature-dependent to the linearly temperature-de-
pendent above 200K is observed on the insulator-metal transition border. The slope of the high-temperature thermopower changes
from negative to positive when the Ce concentration increases from 0.09 to 0.21 suggesting a competition between electron-type
and hole-type contributions for charge carriers when the filling level in the energy band is changed. The crossover of charge carri-
ers from electron-type to hole-type hoccurs at x =0.17. The change of slope of thermopower and resistivity below about 200K is
corresponding to the localization of carriers. A positive excitation-drag contribution for thermopower near 50K is observed in sam-
ples with 0.06 < x <0.21 indicating that the sign of the carriers is changed. The room-temperature and zero-offset thermopow-
ers present three different Ce concentration relationships in the insulator underdoped and overdoped regions respectively. The
small value and the weak Ce content dependence of Syyx and Sy in the overdoped region indicate that the contribution is from a

wide band contribution of the Fermi-liquid which is supported by the resistivity result obeying 7% law in the overdoped region .
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