
Overview of Intermolecular Forces
(Based on the textbook Intermolecular and Surface 
Forces by Jacob Israelachvili)

This lecture reviews major 
intermolecular forces, emphasizing 
their electrostatic background.  

J. Israelachvili, Intermolecular and Surface Forces, 2 
edition, p.28, Academic Press (1992).



Coulomb Forces





Interactions Involving Polar Molecules



Ion-Dipole Interactions 



Dipole-Dipole Interactions



Rotating Dipoles and Angle-Averaged 
Potentials





Interactions Involving The Polarization of 
Molecules

Keesom Interaction.  One of 
the three major contributions 
to Van der Waals interaction. 



Polarizability is expressed 
in terms of 4Πε0



The Polarizability of Polar Molecules



Interactions between Ions and Uncharged 
Molecules





Debye Interaction.  
The second major 
contribution to Van 
der Waals
interaction. 



Unified View of Intermolecular interactions



Semiclassical View of Dispersion Forces




