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Abstract: The ability to combine a detailed description of the chemistry of a molecular model with
an efficient exploration of the conformation space is a key point and a real challenge in material
science. This is particularly true in the case of soft materials where phenomena taking place at
different length scales (ranging from few picoseconds to microseconds and beyond) are
responsible for their global properties. Due to the current computational power, all-atom (AA)
simulations, which naturally describe the chemical details, are often constrained in time scale up
to hundreds of nanoseconds and limited in the number of atoms. In order to overcome this
problem, coarser or continuous models can be developed to expand at the same time the size and
the time scale of the simulations. [1]

In this talk we will present two different approaches to combine continuous (specifically
Computational Fluid Dynamics) or systematic CG with all-atoms force fields to efficiently model
polymer aggregates in melt and solutions keeping the atomistic details only where they should be
explicitly modelled. We will present results on test models of polyacaprolactone [2], polyethylene
and polystyrene [3] and recent developments on nylon [4]. We will also

present a simple method to implement a multiple time step algorithm for E ’i|'=;. E
|
"

the simulation of such models. [5]
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