
Time averages
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Microcanonical (NVE) Ensemble
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Ergodic Hypothesis
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Schematic of constant 
(total) energy surface in 
phase space with chaotic
trajectory. At long times,
each point will be visited
an equal number of times, 
according to the ergodic
hypothesis.    



Canonical (NVT) Ensemble

60

60

60

60

60

60

60

60 There



Temperature and kinetic energy
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Nose thermostat
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Nose thermostat (contd.)
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One can show that for 𝜁 > 0 the total energy (potential + kinetic) decreases = COOLING
and that for 𝜁 < 0 the total energy decreases = HEATING

Assuming that the Nose dynamics is ergodic, one can show that each point in phase space
is sampled according to the canonical probability distribution, that is, Nose dynamics samples
the NVT ensemble.

Schematic of constant 
(total) energy surfaces in 
phase space with chaotic
trajectory. At long times,
each surface will be visited
proportional to its 
Boltzmann weight, 
exp(-Ei/kBT).


