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We have investigated new thermoelectric materials with the supramolecular structure of transition metals. An
important factor to improve the thermoelectric efficiency is spin and orbital degrees of freedoms inherent in
localized electrons in the transition metals. However, the spin-orbital degrees of freedoms involved in an electron of
the transition metals are limited. On the other hand, when the transition metals form molecular orbitals due to the
strong metal-metal bonding, these orbitals possibly have high spin-orbital degrees of freedoms, which may lead to
the high thermoelectric efficiency. In addition, the compounds with the strong metal-metal bonding have structural
instabilities, structural degrees of freedoms, inherent in the formation of the bonding, which may also enhance the
thermoelectric efficiency.

In this study, we have measured the thermoelectric and physical transport properties of the layered transition metal
dichalcogenide MoTe,, which has one dimensional Mo-Mo chains. To be noted here is that MoTe; shows a transition
from a high-temperature nonpolar structure to a low-temperature polar structure, which can be suppressed by external
pressure or chemical pressure.

Here, to clarify the relation between the polar-phase instability and thermoelectric properties, we have measured the
resistivity p and thermopower S as a function of the external pressure. The application of the pressure significantly
enhances S at the critical pressure where Ts becomes zero, while the resistivity is almost independent of the pressure.
From these results, we find that MoTe; has a giant power factor, which is 6 times larger than that of the conventional
thermoelectric material Bi;Tes. This study suggests that the polar lattice instability plays an important role on the
anomalous enhancement of S, possibly resulting in the unusually high thermoelectric efficiency. In addition, we have
found that the superconducting transition temperature increases by a factor of more than 20 with replacing the polar
phase by the nonpolar phase, suggesting that the polar structural instability influences the superconducting transition
temperature.




