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Abstract:

Atomistic computational simulations are standard tools to understand complex fluids and biosystems. The fundamental limitation of the simulations is that the accessible time and spatial scales are too small to study many interesting macroscopic phenomena and processes. We present some new methods, including the formation of coarse-grained models based on calculation of free energy in sample, the flat-ensemble sampling to overcome quasiergodicities of systems, and the accelerated molecular dynamics in entropic-dominated systems based on many preselected collective variables. We integrate the methods  to sample in  coarse-grained path space in capturing slow dynamics of complex systems. Some applications are presented as testing.
