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Course description
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Spin —Orbit Interaction in H-atom, Pauli Exclusion
Principle. Electron configuration in many electron
atoms, Atoms with a valance electron , Atoms with
two valance electrons (£ coupling, ss coupling , LS
coupling and jj coupling), Hund’s Rule . The
interaction of many-electron atoms with magnetic
fields, Zeeman Effect, Pachen-Bach Effect, Stark
Effect. Molecular Structure, Electronic, vibrational
and rotational energy levels of a diatomic molecule.
Spectroscopic techniques: Optical spectroscopy , IR
spectroscopy, Raman  spectroscopy, Magnetic
Resonance , Excitation Sources, and data acquisition
systems.
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Course objectives
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The students should be able to evaluate the basic
quantum mechanics, statistical physics, optics,
electromagnetic theory
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The students should be able to explain the correct
concepts of Atoms and molecules.
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Learning outcomes (understanding, knowledge,
and intellectual and scientific skills).

After studying this course, the student is expected to
be able to:
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The course will allow students to analyse the electron
configuration in many electron, atoms, and molecular
structure.
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The student should be able to give some
examples of the spectroscopic techniques.
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Title of the book Author's name Publisher's name Date of publication
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Physics of Atomic and B.H. Bransden and C.J. Prentice Hall 2003
Molecules, 2™ edition Joachain




The Fundamentals of
Atomic and Molecular
Physics

Robert L Brooks

Springer

2013




