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laser Physics  Course Description 

	The template provides a summary of the main course features and expected student learning outcomes.



	1. Educational Institution
	Shatt Al-Arab University

	2. Department / Center
	Department of Laser and Optoelectronics Engineering

	3. Course Title /Code
	laser principles /ATU15023

	4. Lecturer Name
	Alaa Naser Khraibet

	5. Type of Teaching
	Attendance

	6. Academic Year /Term
	Term

	7. Total No. of Teaching Hours
	200

	8. Date of Preparing this Course Description
	28/7/2025



1. Course Objectives
	· This included studying the principles of laser operation, such as stimulated emission, coherent beamforming, and the classification of different types of lasers. It also included understanding the properties of the emitted light, such as coherence, parallelism, monochromacy, and directivity, and how these properties affect various applications. In short, The overall goal of studying laser physics is to build a generation of experts capable of understanding and applying laser principles in various fields, thus contributing to the development of modern technologies and innovations.







2. Course Output, Methodology and Evaluation
(A) Cognitive Objectives
	· A- • Predict the main (and final) properties of laser systems on specific laser materials, such as output power and laser threshold.
· B- • Evaluate and design optical cavities for different laser systems.
· C- • Determine laser control over the head and contact.
· D- • Solve the modified equations in a hypothetical laser case.
· C- • Find the interrelationships between Einstein's propositions.



(B) Skill Objectives Related to the Program:
	· Understanding the fundamentals of lasers, their various applications, and skills in design, analysis, and scientific research. These objectives include the ability to conduct experiments, design laser systems or components, write scientific papers, use relevant tools and software, and understand the physical principles of laser operation and their applications in various fields such as medicine, industry, and communications.



(C) Methods of Teaching and Learning
	· Delivering Pre-Prepared Lectures.
· Assigning Homework.
· Facilitating Group Discussions.



(D) Methods of Evaluation
	· Oral Tests: Assessing students’ understanding through verbal responses.
· Monthly Tests: Evaluating students’ knowledge and progress on a monthly basis.
· Daily Quizzes: Regular quizzes to gauge students’ grasp of material covered each day.
· Regular Attendance: Monitoring and evaluating students’ consistent participation in classes.





(E) Sentimental and Value Objectives
	· Ethical Understanding: Promoting respect, integrity, and social responsibility.
· Attitudes and Values: Fostering positive attitudes towards learning, collaboration, and ethical behavior.



(F) General and Qualitative Skills (other skills related to the ability of employment and personal development)
	· Develop students' leadership skills.
· Improve students' proficiency in presenting technical information, writing reports, and explaining results.
· Develop students' technical skills through their participation in practical experiments related to laser 
· Encourage students to adapt to new technologies and methodologies related to laser Physics



3. Course Structure
	Week
	No of Hours
	Required Learning Output
	Title of Subject
	Teaching Method
	Evaluation

	1
	
	It includes understanding the principles of laser operation, its construction, how a laser beam is generated and amplified, in addition to knowledge of the various uses and applications of lasers.
	Introductory Concepts: - Laser gain
	Lectures and
discussions
	Oral tests
and questions

	2
	
	It includes understanding the principles of laser operation, its construction, how a laser beam is generated and amplified, in addition to knowledge of the various uses and applications of lasers. .
	Fluorescence line shape & fluorescence line width
	Lectures and
discussions
	Oral tests
and questions

	3
	
	To be able to apply mathematical concepts to describe the behavior of a fluorescent line, understand the relationship between the properties of light and mathematics, solve mathematical problems related to light, and use mathematical tools to analyze fluorescence data.
	Mathematica expressions of fluorescence line width
	Lectures and
discussions
	Oral tests
and questions

	4
	
	Understand how a laser works, identify the basic components of a laser, explain the working principle of a laser, describe the properties of laser light, and identify the factors that affect laser gain and beam broadening.
	- Laser gain curve & Natural broadening
	Lectures and
discussions
	Oral tests
and questions

	5
	
	Understand the mechanisms of spectral line broadening in lasers, and the effects of random motion of atoms (Doppler broadening) and collisions between atoms (pressure broadening) on the width of these lines.
	Doppler broadening & Pressure Broadening
	Lectures and
discussions
	Oral tests
and questions

	6
	
	. Understanding the active ingredient, when gain occurs in lasers, the importance of gain, and the concept of light amplification in lasers.
	Loop Gain (without looss) - Loop gain (with loss)
	Lectures and
discussions
	Oral tests
and questions

	7
	
	Understanding the relationship between medium gain, cavity loss, and laser threshold .
	calculating threshold gain
	Lectures and
discussions
	Oral tests
and questions

	8
	
	The concept of burning in a spectral hole and when it occurs
	Holl berrning and active medium gain .
	Lectures and
discussions
	Oral tests
and questions

	9
	
	Explain the concept of saturation gain in a laser medium and how it affects laser performance.
Understand how saturation gain affects the output power of a continuous-wave (CW) laser. In a CW laser, the laser operates continuously. .
	Saturation gain in cw laser Gain and output power of cw laser
	Lectures and
discussions
	Oral tests
and questions

	10
	
	Understand how each type works, the difference between them in terms of energy and time, and the applications of each.
	- Continues wave laser & Pulsed laser.
	Lectures and
discussions
	Oral tests
and questions

	11
	
	Understand the basic properties of pulsed lasers, how ruby lasers work, and their various applications. Specifically,
	Pulse shape out of a pulsed Ruby laser


	
	

	12
	
	The study includes the properties of lasers such as monochromaticity, coherence, parallelism, directionality and high power.
	-Laser radiation properties.

	
	



4. Lab Structure
 
	Week
	No of Hours
	Materials Covered

	1
	
	Evaluation of leaser spot

	2
	
	Diffraction of laser

	3
	
	Kit of laser

	4
	
	Optical fiber kit

	5
	
	photoelectric effect

	6
	
	Monochromatic light of single slit by light tank

	7
	
	Laser high power



5. Learning and Teaching Resources
	Textbooks
	1. Laser Electronics , THIRD EDITION JOSEPH T. VERDEYEN 2 
2. Laser Fundamentals, SECOND EDITION WILLIAM T. SILFVAST

Lasers, by A. Siegman

Lasers fundamentals and applications by K. Thyagarajan, A. Ghata



6. Course Improvement Plan
	· Updating and expanding the curriculum content to include modern developments and applications related to laser Physics



