PH 501: Atomic and Molecular Physics (3-1-0: 4)

One Electron Atom and Interaction of Radiation with Matter
Quantum states, atomic orbital, parity of the wave function, angular and radial distribution functions, time dependent perturbation, interaction of an atom with electromagnetic wave.                     [6L+2T]

Fine and Hyperfine Structure
Solution of Dirac equation in a central field, relativistic correction to the energy of one electron atom, Fine structure of spectral lines, selection rules, Lamb shift. Stark, Zeeman and Paschen-Back effect, Hyperfine interaction and isotope shift, hyperfine splitting of spectral lines, selection rules.    [9L+3T]

Many Electron Atom
Independent particle model, central field approximation, L-S and j-j coupling, energy levels and spectra, spectroscopic terms, Hunds rule, Lande interval rule, transition probabilities and intensity of spectral lines, line broadening mechanisms, alkali spectra.                                                        [6L+2T]

Molecular Electronic States
Concept of molecular potential, Born-Oppenheimer approximation, electronic states of diatomic molecules, electronic angular momenta, the linear combination of atomic orbitals (LCAO) approach, states for hydrogen molecular ion, Symmetries of electronic wavefunctions, shapes of molecular orbital, π and σ bond, term symbol for simple molecules.                                                          [9L+3T]

Rotation and Vibration of Molecules
Molecular rotation, molecular vibrations, Morse potential, pure vibrational transitions, pure rotational transitions, vibration- rotation transitions, electronic transitions, Franck-Condon principle, rotational structure of electronic transitions, Fortrat diagram, dissociation energy of molecules, FTIR and Raman spectroscopy.                                                                                                                               [6L+2T]
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