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Molecular Mechanics
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Outline

Definition of the force field

Bonding terms

Non-bonded terms

Parametrization
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Force Field = Potential Energy of Molecular System

Bonding terms

Non-Bonding 

terms
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Bonding Terms
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Bond stretching

(inclusion of cubic terms)

(inclusion of quadratic terms)

[used in MM for biopolymers]

AB diatomics

(inclusion of quartic terms)

[used in MM3 force-field fororganic chemistry]
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Amplitudes (parameter)
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(oop = out-of-plane)
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Non-Bonding Terms
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Lennard-Jonnes potential

Drude particles are model oscillators used to simulate the effects of 

electronic polarizability in the context of a classical molecular 

mechanics force field. They are inspired by the Drude model of mobile 

electrons and are used in the computational study of proteins, nucleic 

acids, and other biomolecules. 
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Charge-charge

Charge-dipole

Dipole-dipole

Charge-quadrupole

.

.

.
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Molecular mechanics (MM): optimization of molecular geometry

Molecular dynamics (MD): dynamical trajectory (t, T, …p, V, PBC)

(Dis)advantages: universal parametrization

Systems: 100.000 atoms can be studied conveniently (more on 

the coarse-grained level

Limitations: standard force fields are not able to describe chemical 

reactions; heterocompounds poorly described

MM/MD (force field) methods: molecular simulations


