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University of Management and Technology

Course Outline
Course code: PH759                Course title: Laser Physics and Its Applications
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	




Learning Objective:
This course aims to provide students with a solid understanding of the fundamental principles of laser physics. Students will study interaction of radiation with matter, Einstein coefficients, stimulated and spontaneous emission, population inversion, rate equations, resonator design, Gaussian beam propagation, and major classes of lasers. The course also focuses on technological and industrial applications in medicine, spectroscopy, communications, and manufacturing.
Learning Methodology:
The course will be delivered through lectures, problem solving sessions, quizzes, assignments, and class discussions. Emphasis will be placed on analytical derivations, worked examples, and application-driven case studies. Students will regularly attempt numerical and conceptual problems related to laser systems and their real world uses.
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
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%







Recommended Text Books:
1. Orazio Svelto, Principles of Lasers, 5th Edition, Springer, 2010.

Reference Books:
1. Silfvast, W.T., Laser Fundamentals, 2nd Edition, Cambridge University Press, 2004.

Calendar of Course contents to be covered during semester  
Course code: PH-759                Course title: Laser Physics and Its Applications
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to lasers; historical development and basic concepts
	Ch. 1

	2
	Radiation–matter interaction; Einstein A and B coefficients
	Ch. 2

	3
	Absorption, spontaneous and stimulated emission processes
	Ch. 3

	4
	Population inversion; gain media and pumping mechanisms
	Ch. 4

	5
	Laser rate equations; threshold condition and gain saturation
	Ch. 5

	6
	Optical resonators; longitudinal and transverse modes; stability
	Ch. 6

	7
	Gaussian beam optics; beam parameters and propagation
	Ch. 7

	8
	Q-switching techniques and high-peak-power pulses
	Ch. 8

	9
	Mode locking; generation of ultrashort pulses
	Ch. 9

	10
	Gas lasers: He–Ne, CO₂ and excimer lasers
	Ch. 10

	11
	Solid-state lasers: ruby, Nd:YAG and related systems
	Ch. 11

	12
	Semiconductor and diode lasers; laser diodes in communication
	Ch. 12

	13
	Nonlinear optics; frequency doubling and mixing
	Ch. 13

	14
	Laser safety standards and laboratory practices
	Ch. 14

	15
	Industrial applications: cutting, welding, machining, lithography
	Ch. 15

	16
	Medical and communication applications; laser spectroscopy overview
	Ch. 16
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