A tunable, all-purpose, colored-noise thermostat
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How do you get a tunable and predictable thermostat? We
use a generalized version of the Langevin equations, which

includes a set of additional degrees of freedom?!+>:
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The dynamics of a harmonic oscillator can be solved ex-
actly, and one can compute correlation functions which pre-
dict the response time of quasi-harmonic modes.

The correlation time of the total energy, 7 (w) is a measure
of the coupling with phonons of frequency w.

By varying A, one can tune 7z (w), so as to optimize it, or
to obtain a “filter” which prevents thermaliziation of some
frequencies.

Markovian Langevin equation,
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Efficient sampling without the headache

Performance of standard thermostats
varies depending on the parameters and
on the observable. Expensive tests

must be performed. Colored-noise ther-
mostat can be fitted beforehand to

D is the diffusion coeffi-
cient. Gauges the efficiency
in sampling diffusive degrees
of freedom.

T'mot 18 the kinetic temper-
ature of a single molecule.
Gauges the efficiency in im-
posing equipartion.

FEiot is the total (ki-
netic+potential) energy of
the whole box. Gauges the
efficiency in sampling global
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The fitting is performed down to very low
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white noise white noise white noise fusive modes.
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1-ns simulation of 216 flexible-TIP4P water molecules.
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