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(20 hours)

Module 2: Variational method-The variational principle, Numerical solutions to
quantum mechanical problems using variational methods, Plane-wave basis set and Non-
orthonormal basis set

(15 hours)
Module 3: Multi-electron systems-Basics of Hartree-Fock (HF) methods and its

numerical implementation to a few selected problems, going beyond HF methods, density
functional theory and its implementation with some specific examples for simple atomic
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systems.
(15 hours)

Module 4: Time propagation- Spectral methods, direct numerical integration, split
operator and Crank-Nicolson methods. Implementation of these methods to a few
quantum mechanical systems

(20 hours)

3. Text books:

1) Computational Physics by J. M. Thijssen (Cambridge University Press, 2007)
2) Computational Quantum Mechanics by J. 1zaac and J. Wang (Springer, 2018)
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http://www.fisica.uniud.it/~giannozz/Corsi/MQ/LectureNotes/mq.pdf

