
Density Functional
Perturbation Theory

and

Phonons Calculations











Vibrational properties





Vibrational properties



Vibrational properties



Vibrational properties





KS self-consistent equations
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Structure of a self-consistent type code



Total KS energy
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Hellmann-Feynman Theorem

 the linear variation of the GS density is not needed



KS energy expansion



KS energy expansion

 the linear variation of the GS density is needed



KS self-consistent equations



DFPT self-consistent equations
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DFPT self-consistent equations



DFPT self-consistent equations

Evaluate the dynamical matrix



























THE END
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