
Chemistry/TCSUH Joint Special Seminar
Department of Chemistry
Texas Center for Superconductivity at the University of Houston

Dr. Jeff Snyder
Jet Propulsion Laboratory,
California Institute of Technology

“������ ������ �� ���� ����������� ��������������� ����������������� ������ �� ���� ����������� ��������������� ������������

���d���, Ap���� 10, 2006
Room 634, Science and Research 1
11:00 am to 12:00 noon

Ab������
An efficient thermoelectric material requires the combination of high electronic density of states with high electrical 
conductivity in combination with low thermal conductivity.  Simple semiconductors can have electronic properties suitable 
for a thermoelectric material but often have high thermal conductivity.  Amorphous conductors can have complex crystal 
structures for low thermal conductivity but also have broad electronic bands unsuitable for thermoelectrics. The ideal 
thermoelectric material has a complex, even disordered, structure at multiple Angstrom and nanometer length scales to 
scatter phonons, but also a covalently bonded network that provides high mobility, and heavy mass charge carriers. In 
addition, like high temperature superconductors, thermoelectrics require precise doping of electronic concentration without 
disrupting charge carrier pathways. Zintl phases are ideally suited for thermoelectrics because they can provide complex 
structures within a semiconducting framework that include ionic regions for doping.  Examples of this principle in action 
are evident in the high thermoelectric figure of merit materials, Zn4Sb3, Yb14MnSb11 and the Skutterudites.
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Dr. Snyder’s previous areas of research include Colossal Magnetoresistance materials and Metallic Ferromagnets (Stanford University) 
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