
Chapter 3.Chapter 3.  Matter radiation interactionMatter radiation interaction
Radiation is an electromagnetic field satisfying the following set ofRadiation is an electromagnetic field satisfying the following set of
MaxwellMaxwell’’s equations:s equations:

In vacuumIn vacuum In mediumIn medium

For Linear medium,For Linear medium,



Magnetic Field can be considered asMagnetic Field can be considered as  the curl of Vector Potentialthe curl of Vector Potential

Coulomb Coulomb gauagegauage and free spaceand free space

The resulting electromagnetic waves are the following plane wavesThe resulting electromagnetic waves are the following plane waves



Force applied to a classical particle of charge qForce applied to a classical particle of charge q

Classical Hamiltonian:Classical Hamiltonian:

Quantum Hamiltonian:Quantum Hamiltonian:

In the weak field limit,In the weak field limit,



For monochromatic radiation,For monochromatic radiation,

  Molecular length scale is much smaller than the wavelength of radiation inMolecular length scale is much smaller than the wavelength of radiation in
most cases.most cases.

(Dipole approximation)(Dipole approximation)


