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® structural optimization & molecular dynamics

® (static) response functions

elastic constants
dielectric tensor
piezoelectric tensor
Born effective charges

® vibrational modes in the adiabatic approximaton
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® Interpolate phonon bands
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Phonons from DFPT
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Applications done so far

Dielectric properties
Piezoelectric properties
Elastic properties

Phonon in crystals and alloys

Phonon at surfaces,
interfaces, super-lattices, and
nano-structures

Raman and infrared activities

Anharmonic couplings and
vibrational line widths

Mode softening and structural
transitions

Electron-phonon interaction
and superconductivity

Thermal expansion

Isotopic effects on structural
and dynamical properties

Thermo-elasticity and other
thermal properties of
minerals
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