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Defect-induced colossal thermopower in FeSb2
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Abstract. Recent interest in thermoelectric energy conversion stimulates search for new materials 
with high thermoelectric performance [1-2]. A narrow distribution or a large peak in the electronic 
density of states close to the Fermi level is considered favorable for high thermopower [3-4]. Such 
peak could be induced by the resonant level dopants in semiconductors [5-6] or by the magnetic 
interaction between the local magnetic moment and itinerant electrons [7-8]. Some strongly 
correlated materials show significant enhanced thermopower and power factor [9-10]. In this talk 
I will discuss FeSb2 [11-13], a correlated electron semiconductor similar to FeSi [14] that was 
found to host a record-high thermopower of up to 50 mV/K [15]. The mechanism of colossal 
thermopower in FeSb2 is presently not understood and moreover there is a wide variety in its 
reported values. In my talk I show how atomic defects create in-gap states of Fe orbital character 
that carry high electronic diffusion thermopower whereas phonon drag acting on such states –
when crystal is engineered to have high phonon mean free path – enhances thermopower to 
colossal values. This reveals a subtle interplay of phonon and electronic diffusion mechanisms and 
points to relevant physics and crystal chemistry that can be exploited in predictive thermoelectric 
materials design.
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