		

KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS
DEPARTMENT OF PHYSICS

 PHYS 410 – Quantum Mechanics and Applications II – Fall 2022 (221)

Instructor: Hocine Bahlouli
Office: 6-221 (Tel: 2097)
Email: bahlouli@kfupm.edu.sa
Webpage: http://faculty.kfupm.edu.sa/PHYS/bahlouli
 
Course Description: 
Time-independent perturbation theory. The variational method and its applications; WKB Approximation, The adiabatic approximation, Time-dependent perturbation theory. Scattering Theory. Approximate solutions of several Schrödinger equations obtained via computational approaches.
Prerequisite: PHYS 310
Textbook:
1. “Introduction to Quantum Mechanics” by David Griffiths, Cambridge University Press, 2nd edition (2008).
Supplementary references:
1. “Quantum Mechanics: Concepts and Applications” by Nouredine Zettili, Wiley, 2nd edition (2009).
2. “Introductory Quantum Mechanics” by Richard Liboff, Addison-Wesley, 4th edition (2002).
3. “Computational Physics: Simulation of Classical and Quantum Systems” by hilipp O.J. Scherer, Springer; 3rd edition (2017).
4. “Computational Methods for Physics” by Joel Franklin. Cambridge University Press, Cambridge (2013).
Teaching Method: 
There will be three lectures per week on Sundays-Tuesdays-Thursdays at 9 am in 6/163. Lectures will start from the first day of the semester on Sunday August 28. 
Attendance: Attending all classes is compulsory. A DN grade will be assigned once a student accumulates 12 absences. 
Blackboard: Course material, practice problems, suggested HW problems, numerical assignments, solution of quizzes and exams will be posted on blackboard.
Grading Policy:
Students’ assessment will be based on: 
· Classwork                        	(30%)
· Major Exams			(2x20% = 40%)
· Final Exam (Comprehensive)	(30%)
· YouTube Lectures
· https://www.youtube.com/watch?v=_OZXEb8FxZQ&list=PLUl4u3cNGP60Zcz8LnCDFI8RPqRhJbb4L
· (MIT 8.06 Quantum Physics III, Spring 2018 Instructor: Barton Zwiebach)



Class Schedule

	Week
	Topic
	Chapter 

	1
28/8-01/9
	Course policy, Introduction, Course Overview, Quick Review of PHYS 401; Time Independent Nondegenerate Perturbation Theory.
	Chap.6-1.1-2-3

	2
04/9-08/9
	Nondegenerate Perturbation Theory continued; Degenerate Perturbation Theory.
	Chap.6-1.3; Chap.6-2.1-2

	Thursday 8 September 2022 – Last day for dropping courses without permanent record

	3
11/9-15/9
	Degenerate Perturbation Theory Continued; The Fine Structure of Hydrogen.
	Chap.6-3.1-2.

	4
18/9-22/9
	The Zeeman Effect; Hyperfine Splitting in Hydrogen
Review
	Chap.6-4.1-3; Chap.6-5

	5
25/9-29/9
	The Variational Principle: Theory, The Ground State of Helium, The Hydrogen Molecule Ion.
	Chap.8-1.1-2-3.

	6
02/10-06/10
	The WKB Approximation: The Classical Region; Tunneling; Review
	Chap.9-1-2-3.

	             EXAM I (Wednesday October 05, 8:00 pm; Chap.06 & 08)

	7
09/10-13/10
	The WKB Approximation: The Connection Formulas.
The Adiabatic Approximation.
	Chap.9-3.
Chap.10-1.1-2.

	8
16/10-20/10
	Berry’s Phase
	Chap.10-2.1-2-3.

	9
23/10-27/10
	Time Dependent Perturbation Theory
	Chap.7-1.1-2-3.

	10
30/10-03/11
	Emission and Absorption of Radiation
	Chap.7-2.1-2-3; 

	Thursday 03 November: Last day of dropping course(s) with grade “W” thru KFUPM portal
Saturday 05 November: Beginning of Early Registration for the Second Semester, 2022-2023(222)

	12
06/10-10/11
	Spontaneous Emission
	Chap.7-3.1-2-3;

	            EXAM II (Wednesday Noveber 09, 7:30 pm; Chap.09 & 10)

	13
13/11-17/11
	Classical and Quantum Scattering Theory; Partial Wave Analysis
	Chap.11-1.1-2;
Chap.11-2.1-2

	14
20/11-24/11
	Phase Shift; The Born Approximation
	Chap.11-3-4;

	15
27/11-01/12
	Mid Term Break
	

	16
04/12-08/12
	Special Topics : 
	

	17
11/12-15/12
	Special Topics : 
	

	18
18/12
	Review
	

	19
19/12-20/12
	Final Exam Preparation Break
	

	FINAL EXAM 
 (Comprehensive Dec. 21-Jan. 03)


[bookmark: _GoBack]* This lecture schedule is dynamic and subject to potential modifications during the semester.

