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Beating the sampling problem in molecular dynamics simulation

Molecular dynamics (MD) simulations are incredibly versatile and allow us to inspect molecular
system at great time- and space resolution.

However, a key limitation of MD is that the efficient calculation of ensemble averages by time-
averaging is challenging due to the long correlation times in many molecular systems. This well-
known sampling problem has limited progress in many fields where molecular dynamics are
relevent, for example in the study of protein structure, dynamics and function. | will describe
recent techniques in the area of Markov state modeling developed by us and other groups, and
sketch how we can reach out to simulate processes at hundreds of milliseconds and beyond
without sacrificing atomistic resolution.
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