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Figure 1 (Color online) (a) Seebeck effect; (b) Nernst effect; (c), (d) schematic illustration of thermoelectric devices based on Seebeck effect and

Nernst effect, respectively.
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Figure 2 (Color online) Normalized spectral conductivity o, (a) and spectral Seebeck coefficient S, (b) changing with varied #.
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Figure 3 (Color online) Typical energy band engineering strategies in thermoelectric semiconductors [16]. (a) Quantum well; (b) resonant level; (c)

band convergence; (d) band curvature; (e) band anisotropy.
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Figure 4 (Color online) Decent Nernst thermopower reported in some non-magnetic and magnetic (topological) materials [12,26,31,40,45-53].
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Electronic structure of thermoelectric materials

FU ChenGuang*, CHEN MengZhao, LI AiRan & ZHU TieJun

State Key Laboratory of Silicon and Advanced Semiconductor Materials, School of Materials Science and Engineering, Zhejiang
University, Hangzhou 310058, China

Solid-state thermoelectric materials based on the Seebeck effect and Nernst effect can realize the direct conversion
between heat and electricity, thereby exhibiting important applications in various fields, including but not limited to deep
space exploration, solid-state refrigeration, and precise temperature control. The intrinsic electronic structure is the key to
determining the conversion efficiency of thermoelectric materials. The development of band structure engineering and
the discovery of novel electronic structures will provide great opportunities for further breakthroughs in thermoelectric
energy conversion technology.
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