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Empirical potential energy function

e Bond Stretching:
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Molecular Dynamics

MD is a deterministic method:
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e Initial configuration (eg. X-ray)
e Initial Maxwellian velocities.
e Equilibration.

® A.djustment (Scaling velocities)
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Classical Paper:

Rahman et. al., Phys. Rev. A136, 404 (1964)



Monte Carlo

MC is a stochastic method:

e Generate a sequence of system configurations
which is distributed according to the Boltzmann
distribution.

e Equilibrium properties are found by computing
appropriate averages over the resulting set of
configurations.

e Metropolis Algorithm:

— Pick an atom, make random move.

- Compute AF.

—If AF < 0, the move is accepted.

—If AFE > 0, the move is accepted with
probability exp(—8AFE).

e Ideal acceptance ratio is about 50%.

Classical Paper:

Metropolis et. al., Jour. Chem. Phys., Vol. 21 (6), 1087 (1953)



Simulation of liquids

How does one simulate a liquid?

Atoms are moved randomly inside spheres of equal
radii.

System is:

e homogeneous.

e 1sotropic.



Differences in simulating liquids and
molecules

e Inhomogeneity

— Fach atom of the molecule sees a different
environment.

— Wide range of variation in the atomic
fluctuations.

e Anisotropy
— Highly anisotropic potentials.

— Local effective potentials change during
simulation.
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