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Scientific Achievement o O o o

» Development of a more accurate
computational method to study the electron
dynamics in piezoelectric (PE) materials.
Significance and Impact @

-

» A quantitative framework enabling accurate o
calculations of long-range interactions between
electrons and lattice vibrations in PE materials.

Technical Details

= The framework computes the e-ph interaction
due to the quadrupole term. o o O 0
= Applied to wurtzite GaN, a PE crystal, and showed
all short- and Iong-range interactions between Due to thermal atomic motions, electrons in_a material fefal changgs in their potential energy due to
both short-range and long-range electrostatic forces. An intermediate type of long-range electron-
electrons and phonons are accurately captured. phonon (e-ph) interaction arises in piezoelectric crystals, where strain induced by acoustic phonons
results in quadrupole-like potential terms. Our quantitative framework computes the e-ph interaction
(‘ due to the quadrupole term for more accurate studies of electron dynamics in PE.
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