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University of Management and Technology

Course Outline
Course code: PH713                                               Course title: Advanced Quantum Mechanics

	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	



Learning Objective:
This course provides a rigorous and advanced treatment of quantum mechanics. Students will develop mastery of operator methods, Hilbert space formalism, angular momentum theory, spin systems, approximation techniques, scattering theory, identical particles, and central quantum models used in modern physics. The objective is to strengthen the conceptual and mathematical foundations needed for advanced research in quantum physics.
Learning Methodology:
Teaching strategies include interactive lectures, detailed mathematical derivations, problem-solving sessions, weekly assignments, conceptual discussions, and computational demonstrations using quantum simulators. Students will solve advanced quantum problems, analyze physical systems, and connect theory with experimental results.
Grade Evaluation Criteria
The following is the criteria for the distribution of marks to evaluate the final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%








Recommended Text Books:
1. J.J. Sakurai & Jim Napolitano, Modern Quantum Mechanics, 2nd Edition, Pearson.
2. R. Shankar, Principles of Quantum Mechanics, 2nd Edition, Springer.
Reference Books:
1. Cohen-Tannoudji, Diu & Laloë, Quantum Mechanics, Wiley.
2. L.I. Schiff, Quantum Mechanics, McGraw-Hill.
3. J.J. Sakurai, Advanced Quantum Mechanics, Addison-Wesley.





















Calendar of Course contents to be covered during the semester  
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Review of linear algebra, Hilbert space, operators and eigenvalue problems
	Ch. 1

	2
	Postulates of QM; state vectors, observables, measurement theory
	Ch. 2

	3
	Angular momentum theory; ladder operators; spherical harmonics
	Ch. 3

	4
	Spin systems, Pauli matrices and addition of angular momentum
	Ch. 4

	5
	Time-independent perturbation theory (non-degenerate & degenerate)
	Ch. 5

	6
	Time-dependent perturbation theory; transition probabilities
	Ch. 6

	7
	The variational method; WKB approximation
	Ch. 7

	8
	Scattering theory: Born approximation, partial waves
	Ch. 8

	9
	Identical particles; symmetric and antisymmetric wavefunctions
	Ch. 9

	10
	Applications to atoms and molecules
	Ch. 10

	11
	Harmonic oscillator: operator methods and coherent states
	Ch. 11

	12
	Density matrices and mixed states
	Ch. 12

	13
	Quantum tunneling and barrier penetration
	Ch. 13

	14
	Path integral formulation (introductory concepts)
	Ch. 14

	15
	Relativistic quantum mechanics introduction
	Ch. 15

	16
	Modern applications: quantum computing, spintronics, nanosystems
	Ch. 16
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