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Polarizability



Polarizability 

• Orientation polarizability
• Space charge polarizability

• Ionic polarizability
• Electronic polarizability

Overdamped modes

Underdamped modes



Orientation (dipolar) Polarizability 

For materials (gases, liquids, solids) with a permanent dipole moment.

The theory is very similar to paramagnetism.
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Orientation Polarizability 

Ion jumps.

doubly ionized



Orientation (dipolar) Polarizability 

For low frequencies the dipoles can reorient with the field but at high frequencies 
they can't respond fast enough. 

Overdamped mode
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Susceptibility



Space charge polarizability 

Multiple phases are present where one phase has a much higher 
resistivity than the other. Charge accumulates at the interfaces of the 
phases.

Like a network of resistors and capacitors.

This results in an overdamped mode.



Ionic Polarizability 

Displacement of ions of opposite sign. Only in ionic substances.

This is an underdamped mode in the infrared.



Electronic polarizability (all materials)
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Polarizability 

Kittel



Schematic dielectric function 
of water from Wikipedia

Water 

Source: Classical Electrodynamics,
J.D. Jackson


