Abstract Submitted
for the SHOCK13 Meeting of
The American Physical Society

Sound velocity determination of PbTe under pressure!

MATTHEW JACOBSEN, School of Engineering and Centre for Science at Extreme
Conditions, University of Edinburgh, United Kingdom, WEI LIU, BAOSHENG LI,
Mineral Physics Institute and Department of Geoscience, Stony Brook University,
New York, USA — Recent investigations? of PbTe have revealed interesting high
pressure transitions resulting in improved thermoelectric performance. High pres-
sure sound velocities of PbTe have been measured to 14 GPa using an ultrasonic
interferometric method.? Elastic moduli and their pressure derivatives for phases
in this range have been obtained using a finite strain approach. From this, an es-
timate of the acoustic phonon contribution to the thermal conductivity is made.
By combining this with previous determinations of the thermal conductivity due to
electrons, a significantly lower value than the previously determined total thermal
conductivity is found. This is interpreted as evidence for coupling between the low-
lying transverse optic (TO) and longitudinal acoustic (LA) modes allowing transfer
of thermal energy between them. The application of pressure causes energy trans-
ference between the optical modes and electron population, which is likely the cause
of the increased thermoelectric efficiency in the intermediate Pbnm state.
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