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[bookmark: _Ref115692052][bookmark: _Toc136205629]A. General information about the course:
1. Course Identification
	1. Credit hours: (3, 0, 0)

	

	2. Course type

	A.
	☐ University 
	☐ College
	☒ Department
	☐ Track
	☐ Others

	B.
	☒ Required
	☐ Elective

	3. Level/year at which this course is offered: (5th Level/Third year)

	4. Course General Description:

	This course covers the Quantum mechanics 1 such as: 
This is the first course in the undergraduate Quantum Physics sequence. It introduces the basic features of quantum mechanics. Reviews of the fundamental experiments in modern physics, the need for quantum mechanics. Wave packet and uncertainty principle, Schrödinger equation for free particle, Continuity relation, The dynamical variables and calculating the expectation values, Schrödinger equation with a potential in one dimension, Dynamical variables and calculating the expectation values in momentum space, Commutation relations. Hermitian operators, Linear operators, Completeness relation and orthonormality. Schrödinger equation in three dimensions, The fundamental postulates of quantum mechanics, Particle in an infinite well, Spectral expansion theory, The parity, Constants of motion and conservation laws, Momentum eigenfunctions and free body, One-dimensional potentials:(The potential step, The finite potential well at scattering and bound states, The potential barrier, The delta-function potential at Scattering and Bound states, Simple harmonic oscillator, Oscillator eigenfunctions and eigenvalues, Schrödinger equation in in three dimension curvilinear coordinate system, Angular momentum and its eigenfunctions and eigenvlaues, The addition of angular momentum, The central potentials

	5. Pre-requirements for this course (if any):

	PHYS 0241



	[bookmark: _Hlk511560069]6. Co-requisites for this course (if any):

	
na


	7. Course Main Objective(s):

			· Demonstrate and understand how quantum states are described by wave functions




		· Solve the Schrödinger equation and describe the properties of a particle in simple potential well




		· Solve one-dimensional problems involving transmission, reflection and tunneling of quantum 
		probability amplitudes;










		· Demonstrate an understanding of the significance of operators and eigenvalue problems in 
		quantum mechanics.










		· Demonstrate an understanding of angular momentum in quantum mechanics and understanding of how quantum mechanics can be used to describe the hydrogen and helium atoms.
		











· 


[bookmark: _Ref115691940][bookmark: _Hlk531080362]2. Teaching mode (mark all that apply)
	No
	Mode of Instruction
	Contact Hours
	Percentage

	1
	Traditional classroom
	3/week
	100

	2
	E-learning
	
	

	3
	Hybrid
· Traditional classroom
· E-learning
	
	

	4
	Distance learning
	
	



[bookmark: _Ref115691960]
3. Contact Hours (based on the academic semester)
	No
	Activity
	Contact Hours

	1. 
	Lectures
	45

	2. 
	Laboratory/Studio
	

	3. 
	Field
	

	4. 
	Tutorial  
	

	5. 
	Others (specify)
	

	Total
	45


[bookmark: _Ref115691966]
[bookmark: _Toc136205630]B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment Methods
	Code
	Course Learning Outcomes
	Code of PLOs aligned with the program
	Teaching Strategies
	Assessment Methods

	1.0
	Knowledge and understanding

	1.1
	Identify basic concept Schrodinger equation in one-dimensional potentials  
	K2
	

Oral quizzes
Class discussion
Exercises
Quizzes
Problem solving	
	
	
Exams
Homework
Assignments


	1.2
	Manipulate the ladder operators
	
	
	

	…
	Recognize the angular momentum and addition of angular momenta
	K2
	
	

	2.0
	Skills

	2.1
	Apply Hilbert space and the concepts of ket, bra and Hermitian operators
	S1
	

Oral quizzes
Class discussion
Exercises
Quizzes
Problem solving	
	
	
Exams
Homework
Assignments


	2.2
	Use Dirac notation and application of the quantum mechanics postulates
	
	
	

	…
	
	
	
	

	3.0
	Values, autonomy, and responsibility

	3.1
	Learn how to search for information through library and internet
	V2
	
	

	3.2
	Present a short report in a written form and orally using appropriate scientific language
	
	
	

	...
	
	
	
	



[bookmark: _Ref115691971][bookmark: _Toc136205631]C. Course Content
	No
	List of Topics
	Contact Hours

	1. 
	Introduction to quantum mechanics,  Black body radiation, photoelectric effect,
	6

	2. 
	Wave functions: Schrodinger equation, Statistical Interpretation, Probability, Normalization, Momentum Uncertainty principle, exercises,
	6

	---
	 Time independent Schrodinger equation:
 Stationary states- 
- Infinite square well
	6

	
	Time independent Schrodinger equation:
- Harmonic Oscillator
- Free particle
- Finite Square well
	9

	
	Formalism:
- Hilbert space
- Observables
- Eigen functions of a Hermitian operator,…..
	9

	
	Hydrogen Atom 
	9

	Total
	45



[bookmark: _Ref115691976][bookmark: _Toc136205632]D. Students Assessment Activities
	No
	Assessment Activities * 
	Assessment timing
(in week no)
	Percentage of Total Assessment Score

	1. 
	Mid- term 1*
	       6 or 7 week
	15

	2. 
	HW
	Every unit of Topics
	10

	3. 
	Mid-term 2*
	       11 or 12  week
	15

	...
	Quiz
	5 and 10 week
	10

	
	Small project
	13 week
	10

	
	Final exam *
	15 or 16 week
	40

	
	total
	
	100

	
	
	
	


*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).
[bookmark: _Toc107389543][bookmark: _Ref115691981][bookmark: _Toc136205633]E. Learning Resources and Facilities 
[bookmark: _Ref115691986]1. References and Learning Resources
	Essential References
	Griffiths, D. J. (2005) Introduction to Quantum Mechanics 2nd ed. (Pearson Prentice Hall) 

	Supportive References
	1. Gasiorowicz, S. (2003) Quantum Physics 3rd ed. (Wiley),
http://www.wiley.com/college/gasiorowicz
Bransden, B. H., and Joachain, C. J. (2000) Quantum Mechanics 2nd ed., (Pearson)
http://stellar.mit.edu/ Register free MIT “Touchstone” account, subject 8.05

	Electronic Materials
	· Concepts of Modern Physics, Beiser, McGraw Hill, 6th edition 
· Gasiorowicz, S. (2003) Quantum Physics 3rd ed. (Wiley),
http://www.wiley.com/college/gasiorowicz
Bransden, B. H., and Joachain, C. J. (2000) Quantum Mechanics 2nd ed., (Pearson)
http://stellar.mit.edu/ Register free MIT “Touchstone” account, subject 8.05

	Other Learning Materials
	


[bookmark: _Ref115691991]
2. Required Facilities and equipment
	Items
	Resources

	facilities 
(Classrooms, laboratories, exhibition rooms, simulation rooms, etc.)
	Classrooms, data show, Smart Board, software

	Technology equipment
(projector, smart board, software)
	Computer Lab. and internet lab.

	Other equipment
(depending on the nature of the specialty)
	Library,  Wi-Fi internet connections


[bookmark: _Ref115691994]
[bookmark: _Toc136205634]F. Assessment of Course Quality 
	Assessment Areas/Issues  
	Assessor
	Assessment Methods

	[bookmark: _Hlk513021635]Effectiveness of teaching
	Internal Reviewer committee
	direct

	Effectiveness of 
Students assessment
	Students
	indirect

	Quality of learning resources
	Peer Reviewer
	direct

	The extent to which CLOs have been achieved
	Qiyas center, Stockholder and Others 
	direct

	Other
	
	


Assessors (Students, Faculty, Program Leaders, Peer Reviewers, Others (specify) 
Assessment Methods (Direct, Indirect)
[bookmark: _Ref115692041][bookmark: _Toc136205635]G. Specification Approval
	COUNCIL /COMMITTEE
	

	REFERENCE NO.
	

	DATE
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