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-) Model consists of atomic nuclei and 

electrons

-) Atomic nuclei follow classical 

mechanics

-) Electrons are quantum particles

-) Adiabatic approximation → during 

motion, electrons are always in the 

instantaneous ground state 

Calculation of forces from first principles

















Use of forces (and stresses)

Forces can be used for 2 main applications

1) To study the dynamics of the system 

(molecular dynamics, phonons)

2) To identify the energy minima in the space of 

possible atomic configurations and geometries 

(relaxation)

























Calculation of forces from 
first principles

THE END
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