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Abstract:

I intend to give four lectures, duration for each about 1.5 hr, to learn about the
basic concepts of atomic many-body methods that can be employed to calculate
spectroscopic properties very accurately. The aim of the lectures is to help the
beginners of the field to gain insights into the some of the important concepts before
adopting a method for calculations that are essential from the theoretical point of view.
Both the experimental and theoretical studies go hand-in-hand in every field of
research. I will also discuss some of the theoretical concepts based on which an
experimentalist can choose to compare their results with the theories that are more
valid to interpret the measurements. For this purpose, I will start from very basic
formalism of theories and follow the essential steps needed for the better
understanding of atomic many-body methods. Only the preliminary knowledge of
quantum mechanics at the undergraduate level would be required to attend this
course. These lectures will mainly cover the following broad topics: Essential of
spherical coordinate system for atomic theory, Problem with the two-body interactions,
Hartree-Fock theory, Slater-Condon rules, Koopman's Theorem, Angular momentum
Theory, Perturbation Theory, Configuration Interaction method, Extensivity
properties, Coupled-cluster theory and connection with other methods, etc.
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