Computer simulation of rare events in material science and biophysics

Alessandro LAIO
International School of Advanced Studies
Trieste, Italy

Abstract:

The realistic simulation of complex systems in biophysics and condensed matter is
one of the biggest challenges in computational chemistry. We recently introduced
a method that seems to provide a manner to cope with the complexity of these
systems [1- 6], greatly enhancing the possibility to observe rare events in a short
computational time. In this approach the finite temperature dynamics of one or
more collective variables (Cvs) is biased by a history-dependent potential
constructed as sum of Gaussians centered on the trajectory of the CVs. After a
transient period, the free energy dependence on the CVs can be estimated as the
negative of the bias potential.

We will discuss a recent extension of the method that allows a free energy
reconstruction in a very large number of variables, and we will present some
application of the methodology to crystal structure prediction and protein folding.
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