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• The Verlet algorithm is not exact for any nonzero time 
step, no matter how small. It makes errors on each time 
step.  The errors in later steps amplify errors made in 
earlier steps because of the chaotic nature of the 
dynamics. 

• The usual statement of global error is correct, but 
misleading for very long trajectories and time steps 
typically used. 

• For the typical long runs that are routine these days and 
for typical system sizes used, there is little chance that 
the trajectory calculated using the algorithm is anywhere 
near the actual trajectory at long times. 

• Should we be concerned about this?
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In practice, to get the full accuracy of the Verlet algorithm 
it is important to use a potential energy function that has 
two continuous derivatives (or at worst, only very small 
discontinuities in the second derivative). If this is done, 
then the statement is correct..



This explains some of our observations

• the rms energy fluctuation for a long run is linear in 
h2 for very long trajectories (a debugging tool that 
my students have used for over thirty years). 

• energy is not necessarily conserved in freezing of a 
LJ supercooled liquid. 

• our experience in doing molecular dynamics 
simulations of melting in 2 dimensions. 
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