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Principles of quantum mechanics in atomic and molecular physics.
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The lecture will cover introduction to atomic and molecular photo-processes, particularly in the
context of synchrotron based experimental studies. Basic physics of atoms and molecules,
experimental techniques and the principle of synchrotron radiation will be covered.

To provide the student with enough knowledge on the experimental side and theoretical side
that would enable him/her to make meaningful contribution to an actual experimental project.

Solving homework problems would be essential.




Two hours of preparation and two hours of review each week.
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1.Introduction to atomic structure.

2.Atomic structure and electron correlation.

3.Time independent perturbation theory.

4. Time dependent perturbation theory.

5.Electromagnetic radiation.

6.Fermi Golden Rule

7. Photon interactions with atoms.

8.Shake theory and atomic photoionization.

9.Experimental methodologies in synchrotron based atomic physics.

10.Experimental methodologies in synchrotron based molecular physics.

11.The synchrotron radiation light source.

12.Structure and design of beamlines.

13.Recent research in ion time-of-flight spectroscopy and fluorescence spectroscopy.

14.Recent research in electron spectroscopy.

15.COLTRIMS technology.




