
  

Ab initio molecular dynamicsAb initio molecular dynamics

Why ab initio methods in MD?

This can be done in two ways
 Fitting an empirical potential
 Generating forces directly from electronic structure calculations as MD trajectory evolves
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 Parameter-free molecular dynamics: the potential energy surface is obtained from density
functional theory

 The price to pay is that the Kohn-Sham equations need to be solved at all the nuclear
configurations in a trajectory

 The problem is greatly simplified (conceptually and in practice) by calculating the electronic
structure on the fly during nuclear dynamics

 The task is achieved with a generalized molecular dynamics scheme in the extended space
of nuclear {R} and electronic {ψ} coordinates
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Combined quantum-mechanics/molecular-mechanics (QM/MM) approaches have become the 
method of choice for modeling reactions in biomolecular systems.
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