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Thermal Conductivity of Strongly Correlated Electron Systems

Jun Takeya

(Received May 5, 2007; Accepted May 14, 2007)

Thermal conductivity via electron and spin degrees of freedom has been a valuable tool

to study superconducting properties of high-7. cuprates and quantum fluctuation of one-dimensional

spin liquids. It turned out that presence of metallic quasiparticles is necessary for the superconducting

phase transition for the high-7. cuprates. It is also demonstrated that spin excitations carry a

large amount of heat in the one-dimensional quantum magnet, indicating their excellent spatial

coherence like phonons and electrons in metals. The thermal conductivity measurement will be

useful more generally in studying exotic properties of strongly-correlated electron systems.

Keywords: thermal conductivity; strongly correlated electron system; quasiparticle; superconductivity;

spin liquid
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Fig.1 Schematic illustration of the thermal conductivity

measurement.
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Fig.2 Crystal structure of LaCuOg.
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Fig.3 The phase diagram of a high-7. cuprate

superconductor Las . Sr,CuOy.
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Fig.4 Schematic illustration of the s-wave and the d-

wave pairing.
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Fig.5 Thermal conductivity of La, ,SriCuOy4 in the direction of the CuO, plane at the low-temperature limit with

various Sr concentraiton x.
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Fig.6 In-plane quasiparticle thermal conductivity of

La, ,Sr,CuOy4 as function of x.
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Fig.8 Schematic illustration of spin states for (a)
disordered state and (b) the spin-Peierls state.
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Fig.11 Spin thermal conductivity of Cu; ,Mg,GeOs as
function of x in the chain direction.
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