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Abstract

Applications of the thermoelectric (TE) effect require
development of materials with high conversion efficiencies
between heat and electric energies. Two-dimensional crystal
structures which have emerged as a promising class of materials
in recent years are also studied in terms of their TE properties. TE
conversion efficiency of a material is larger when the correlation
between its electronic and thermal conductivities is weak. It is
known that TE efficiency is increased in low-dimensional systems
such as thin films and nanowires. Indeed, computational and
experimental studies reveal the potential of various two-
dimensional materials as efficient TE converters. It is expected
that these materials can be used in micro-scale TE cooling
applications.

In this talk, | will present the ballistic TE transport properties of
two-dimensional transition metal dichalcogenides (MX2 crystals
where M = Cr, Mo, W, Ti, Zr, Hf; and X= 0, S, Se, Te) based on
Landauer-Buttiker formalism and ab initio calculations [1].
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