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Molecular Dynamics 

� Periodic boundary conditions

Starting stage:

Lattice configuration,

randomly Gaussian 

distributed velocities 

Equilibration stage:

Monitoring the progress to 

equilibrium (running averages)

Production stage:

Record positions, velocities, 

forces at subsequent time-

step

Ergodicity: ∑
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A good algorithm…

Integrating the equation of motion

Time reversible, energy 

conservation

Small truncation errors

(high order algorithms).

But

accuracy intrinsically limited 

by rounding errors!

At some point the trajectory 

will start to diverge from the 

true solution



Integrating the equation of motion

Verlet algorithm
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Algorithm steps



What do we calculate by means of MD?

� Thermodynamic functions:

• Entropy

• Pressure (through Virial equation)
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Estimating errors

Two sources of errors:

• Systematic (size-dependence, random number generator, interaction cut-off, 

numerical integration,…)

• Statistical (averages over runs of finite length)

Errors in equilibrium averages:

Statistically indipendent configurations: 
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