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Metals Near Ferromagnetic Quantum Critical Points: Magnetism, Superconductivity and Thermoelectricity
David J. Singh
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USA
Metals near ferromagnetic quantum critical points display a variety of unusual behaviors, including non-Fermi liquid scalings in transport and thermodynamics, and sometimes unusual quantum ground states, such as unconventional superconductivity. These behaviors and their ranges vary considerably from material to material, suggesting a need for material specific theories, perhaps based on density functional theory (DFT). Here the properties of several materials near ferromagnetic quantum critical points are discussed from the point of view of first principles theory. A remarkable finding is evidence that the high ZT oxide thermoelectric, NaxCoO2 is near such a quantum critical point, at least in a portion of the phase diagram. The implications of this are discussed and prospects are given.
Thermoelectric Properties of Ternary Silver Thallium Tellurides With Extremely Low Thermal Conductivity
Ken Kurosaki

Division of Sustainable Energy and Environmental Engineering,
 Graduate School of Engineering,

Osaka University
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We have studied the thermoelectric properties of ternary silver thallium tellurides: AgTl3Te2, AgTlTe, Ag8Tl2Te5 and Ag9TlTe5. Ag9TlTe5 indicates the best thermoelectric performance. Its highest dimensionless figure of merit (ZT) value is 1.23, obtained at 700 K. All the compounds show extremely low thermal conductivity, which we found room temperature values of 0.39, 0.26, 0.14 and 0.21 Wm-1K-1 for AgTl3Te2, AgTlTe, Ag8Tl2Te5 and Ag9TlTe5, respectively. These extremely low thermal conductivity values can be explained by Slack’s general lattice thermal conductivity theory. Thermographic examination performed on polycrystalline samples of Ag8Tl2Te5 and Bi2Te3 visually confirmed the extremely low thermal conductivity of Ag8Tl2Te5. Ternary silver thallium tellurides show promise as excellent thermoelectric materials due to their remarkably low thermal conductivity.
