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Maxwell Distribution of Atomic Velocities

Analysis of Ekin, T (free dynamics)

The atomic velocities of a protein 
establish a thermometer, but is it 
accurate? Apparently not! Why!



The atomic 
velocity 
thermometer 
is inaccurate 
due to the 
finite size of a 
protein! 

Ubiquitin in water bath





Result from simulation
that cools a protein, 
initially at T = 300 K, 
from the edge down to 
200 K.  Only first 5 ps 
are shown in which short 
time interval T drops to 
250 K.

Simulated Cooling - Result



Initial condition

Boundary condition

We assume

difference from bath 

Here un are the eigenfunctions of the spherical diffusion operator  
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