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Abstract

We investigate the electrical and thermal transport properties of a sesquicarbide superconductor La,C;, including electrical
resistivity, thermoelectric power, and thermal conductivity. The electrical resistivity exhibits a typical metallic character with a
saturation behavior at high temperatures. The thermoelectric power shows a metallic behavior with pronounced phonon-drag effect,
comparable with pure metals. The broad peak of the thermal conductivity is observed in the superconducting state, which is rapidly
suppressed by magnetic fields. These observations suggest that the electron-phonon scattering is significant in La,C;, which is
relevant with the relatively high-7, in La,C; through strong electron-phonon coupling with low frequency phonon modes.
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Fig. 1. (a) The crystal structure of La,C;, which crystallizes

in the cubic Pu,C; structure (/43d) with 8 f.u. in the unit cell.

Large(small) spheres denote La (C). (b) The section with a
C—C dumbbell surrounded by a La metal atom bisphenoid
in L32C3.
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Fig. 2. Temperature dependence of the resistivity for La,C;.
The inset shows the magnified view of the superconducting
transition near 7, = 13. 5 K at various magnetic fields.
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Fig. 3. Thermoelectric power S(7) of La,C; as a function of
temperature. The red solid line is the fit to the equation (2)
and the dashed line is the contribution from the diffusion
model. The inset shows the superconducting transition in
S(T) near T, under various magnetic fields.
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Fig. 4. Thermal conductivity x (7) of La,C; as a function of
temperature. The dashed line is the contribution from the
electrons «; (7) estimated from Wiedemann-Franz law. The
inset shows the x(7) below the superconducting transition
temperaturer 7;, under various magnetic fields.
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