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Course code: PH428                                                                        Course title: Laser Physics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Modern Physics / Optics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce the principles of laser operation including stimulated emission, population inversion, cavity design, laser types, nonlinear optics, and practical applications.

Learning Methodology:
- Interactive lectures
- Numerical problem solving
- Diagrams & simulations
- Quizzes & assignments


Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in Percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%






Recommended Text Books:
Principles of Lasers – Orazio Svelto

Reference Books:
Laser Electronics – Verdeyen


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

	1
	Introduction to lasers; stimulated emission
	Svelto Ch1

	2
	Population inversion; pumping mechanisms
	Ch2

	3
	Laser rate equations
	Ch2

	4
	Optical resonators and cavity modes
	Ch3

	5
	Gaussian beams
	Ch3

	6
	Types of lasers: gas lasers
	Ch4

	7
	Solid-state lasers
	Ch4

	8
	Semiconductor lasers
	Ch5

	9
	Mode locking & Q-switching
	Ch6

	10
	Laser amplification & gain
	Ch6

	11
	Nonlinear optics basics
	Ch7

	12
	Harmonic generation
	Ch7

	13
	Laser applications in industry
	Ch8

	14
	Laser applications in medicine
	Ch8

	15
	Advanced laser technologies
	All

	16
	Revision
	All
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