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Molecular dynamics of Lennard-Jones liquid

§ Liquid argon

§ Rahman’s simulation

§ Lennard-Jones interaction

§ Equilibration

§ Set-up of the simulation



Rahman’s simulation
Aneesur Rahman

1927-1987



Liquid argon



Density from experimental data

https://nvlpubs.nist.gov/nistpubs/Legacy/TN/nbstechnicalnote361r1.pdf

https://nvlpubs.nist.gov/nistpubs/Legacy/TN/nbstechnicalnote361r1.pdf


Set-up of the simulation

§ Number of particles:  N = 864

§ Volume:  cubic simulation cell with side L = 34.8 Å to achieve
the experimental density of 1.374 g/cm3.

§ Microcanonical simulation with conserved energy with fixed volume and
fixed number of particles:  NVE simulation. 

§ Periodic boundary conditions

§ Initialization with random positions 

§ Predictor-corrector integration algorithm with time step of Dt = 0.01 ps



Lennard-Jones interactions

John Lennard-Jones
1894-1956
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Potential energy for liquid argon

Pair interaction potential

Atomic forces

Cutoff-radius

rc = 2.25 s = 7.65 Å ( NB L = 34.8 Å ) 
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Equilibration

Equipartition theorem

where   f = 3N  is the number of degrees of freedom

Instantaneous and average temperature

where
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Velocity distribution at equilibrium 

Close to the expected 
Gaussian of the Maxwellian 
distribution at 94.4 K.
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