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Infroduction to Thermoelectricity: The Seebeck Effect
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Thermoelectric Devices and Applications

Active Cooling Heat Source

http://www.ecofriend.com/thermoe
lectricity-viable-source-clean-
energy-generation.html

http://lwww.waldeneffect.org/blog/Th
ermoelectric_power_generation/
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Refrigeration Power Generation

http://www.newscientist.com/article/d
519986638210601760/2_8_C_ther http://www.grin.com/en/doc/258082/methods-of-thermoelectric-enhancement-in-silicon-germanium-alloy-type-i n17095-nuclear-fuel-for-spacecraft-

moelectric refrigeration.html set-to-run-out-in-2018.html
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Thermoelectric Applications for Automobiles

Vehicle Operation

- *http://www.jc-web.or.jp/JCobj/Cnt/kankyozeisei.pdf
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J.W. Fairbanks, DOE Thermoelectrics Applications Workshop, San Diego, CA, January 2011
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Thermoelectric (TE) Figure of Merit

The efficiency of TE

devices is S : Seebeck coefficient
characterized by the o : electrical conductivity
dimensionless TE k: thermal conductivity
figure of merit ZT. T : absolute temperature

Insulators! semiconductors

metals ()

G.S. Nolas, J.W. Sharp and H.J. Goldsmid, Thermoelectrics: Basics Principles and New Materials Developments, Springer-Verlag, Berlin, 2001
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> Lattice constants are a = 14 — 15 A

> Typical A4-A distances are dy; < 6.2 — 6.4 A

» Deep reservoir for new materials and novel behavior

» Actinides are largely unexplored




Crystal Structure of YbT,Zn,, (T = Co, Rh, Ir)
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YbT,Zn,, single crystals were
grown by the Zn-self flux method.
All three compositions crystalized
in the space group of Fd-3m (#227)
with Z = 8.

Each Yb atom is surrounded by 16
Zn atoms while 7 by 12 Zn atoms,
forming two types of polyhedrons in
the caged structure.

Yb atoms and 7 atoms form
Kagome lattice.



Thermoelectric Properties of YbT,Zn,, (T = Co, Rh, Ir)
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