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Abstract:  The  molecular  structure  has  an  important  role  in  several  processes  in
chemistry, physics and biology. In computer simulations, structures are usually sampled
through either Monte Carlo (MC) or Molecular Dynamics (MD). The method of choice,
usually depends on the system and the properties one is interested in investigating. To
study flexible molecules usually MD is applied, since several efficient implementations
are available and MC lacks a standard and established method to sample the molecular
internal  degrees  of  freedom of  a  molecule.  This  problem arises  since  the  standard
atomic displacements usually applied within MC are very inefficient to generate new
configurations with large conformational changes. In this work we implemented and
improved  a  Configurational  Bias  Monte  Carlo  (CBMC)  method  used  to  sample
molecular conformations in solvent. Based on the work of Shah and Maginn [1,2] we
implemented in the DICE package [3] a CBMC strategy that separates hard and soft
degrees of freedom within a fragment scheme.  By enforcing the detailed balance while
obtaining the acceptance criterion, we guarantee that the correct ensemble is sampled.
We checked and benchmarked our implementation [4] by using it to sample octane and
1,2-dicholoroethane  in  different  solvents.  The  trans  and  gauche  populations  were
compared with experimental data and results from MD simulations. In both cases the
results  had an  excellent  agreement.  We observe  that  at  least  for  those  systems,  the
correct population is achieved faster with our CBMC implementation than with MD.
The CBMC also has a lower autocorrelation time, and is less likely to get trapped in
local minima.
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