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A test setfor MD algorithms

Barth, Leimkuhler, and Reich.

Key areas of MD research

Fast summation algorithms.
Long-time numerical integration.
Different statistical ensembles.
Optimization

A key step in the development of a computational
method is testing on simple but pertinent model
problems.

Critical assessment of techniques for protein structure
prediction (CASP)

Website:
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A test setfor MD algorithms

The bulk of the computational work is spent evaluating
the forces between the O(N ) pairs of atoms.

Verlet propagator

Time-reversible.
Symplectic.
Gold standard.

Potential energy formulas:

Bonds: � b
2

�
jj r i � r j jj � beq

ij

� 2
.

Units
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A test setfor MD algorithms

Model systems:

2 atom system / water molecule.
Lennard-Jones �uid.
Water �uid.
Butane.

Synopsis:

Light on ideas, heavy on details.
Great introduction and overview to the material.
Good source for references.
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Molecular dynamicssimulations

MD simulations afford thermal averages of molecular
properties.

Virtually all structures of biomolecules obtained by X-ray
crystallography or NMR spectroscopy are MD re�ned .

Increased computing power leading to more accurate
models.

Periodic boundary conditions ensure the system does
not have an abrupt border . . .

PBC can introduce periodicity into the system.
Stable � helix unfolds in larger periodic box.

The importance of pressure in simulation.
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Molecular dynamicssimulations

Simulations have to be long enough to sample relevant
conformations.

MD applications
Calculating free energies.
Drug design.
Simulating membranes and channels.

Synopsis

Heavy on ideas, light on details.
Current state-of-the-art.
Good source for research problems.
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