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Abstract:

The Car—Parrinello method, proposed by Roberto Carr and Michele Parinello, is a special type of
ab-initio molecular dynamics technique where the molecular dynamics and the density functional
theory have been tactfully combined.1-3 This method shows that the coupling between nuclear time
evolution and electronic minimization could be treated efficiently via an implicit adiabatic
dynamics approach. A fictitious dynamics for the electronic orbitals is invented which, given
orbitals initially at the minimum for an initial nuclear configuration, allows them to follow the
nuclear motion adiabatically, and thus, be automatically at the approximately minimized
configuration at each MD step. In this technique electronic energy is not needed to minimize at each
step and therefore the computational cost decreases significantly and various natural processes can
be studied efficiently.

In this talk the underlying theory behind this above approach and examples of its various
applications will be shown.
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