Chapter 01
Atomic interactions and forces



Typical shape of atomic interaction potentials
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Force in molecules
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Formulas have been developed to calculate the forces in a molecular system directly, rather
than indirectly through the agency of energy. This permits an independent calculation of the
slope of the curves of energy vs. position of the nuclei, and may thus increase the accuracy, or
decrease the labor involved in the calculation of these curves. The force on a nucleus in an
atomic system is shown to be just the classical electrostatic force that would be exerted on this
nucleus by other nuclei and by the electrons’ charge distribution. Qualitative implications of
this are discussed.
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Derivation of the Hellmann-Feynman-theorem
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Lennard-Jones potential
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Van der Waals interactions — dipole interactions
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Israelachvili, Intermolecular & Surface Forces, 2nd Edition, p. 28



Van der Waals forces — dispersion forces
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Over-simplified derivation from Bohr‘s model of the atom
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Rough estimate of strength for van der Waals interactions

a?:_‘.{"_ x AS Yno—ym" = Q{Ao’&'} Y= 6%wm

Gue, oalom¢ 'a condact

A

Bl = - b 6xar 3 & Ak @ oK

Quantum-mechanical derivation:
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Van der Waals forces — all contributions
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Lennard-Jones potential for an Ar, molecule
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