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There is substantial interest in enhancing the Figure ofMerit of thermoelectricmaterials in their applications to
diverse fields such as energy and environmental studies [1,2]. The relationship between thermal and electrical
conductivities is often described by the empirical Wiedemann-Franz law.
Improvisations beyond this law have been found to be necessary to extend its scope to broader regimes. In
the present work, we examine the roots of the extremization equations in thermoelectrics that result from
optimization of the figure of merit using the polylogarithm functions of a complex variable [3].
Specifically, we study the roots of the Polylogarithms Lir(z)=0 for arbitrary index r, which can be both real or
complex. The solutions can be exploited to improve the Figure of Merit of thermoelectric materials, and also
to propose a modification of the Wiedemann-Franz law based on our findings. The use of the polylogarithm
functions for maximizing the Figure of Merit will provide a valuable approach that complements numerical
solutions in the literature.
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