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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1.  IEZ#K Course Title Bk EHL 5 AR Principles and Technologies of Lasers
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Originating Department Department of Electrical and Electronic Engineering

3. REES EE310
Course Code

4.  HFEZES Credit Value 3
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Course Type
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Semester
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7. H¥E3C Chinese/English
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8 fBERBUT) Email: shaoly@sustech.edu.cn
' Instructor(s), Affiliation& | SHAO Liyang, Assoc. Prof., Department of Electrical and Electronic Engineering
Contact Email: shaoly@sustech.edu.cn

(For team teaching, please list
all instructors)
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This course should be taken by everyone in Optoelectronics Science and Technology,
and it includes the basic principle of laser, mechanism and applications. It should
however also be suitable for non-specialists, i.e. for all those students who show
interests in lasers to gain a certain amount of relevant knowledge.
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Cross-listing Dept. None
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After the completion of this course, students should know the following items. (1) The basic knowledge, characteristics,
and the components of lasers. (2) The ray and wave propagation theory for cavity. (3) Line broadening mechanisms, the
analysis method of the rate equation, and the characteristics of gain coefficient the various kinds of materials. (4) The
oscillation characteristics of laser, the relaxation oscillation frequency and linewidth of lasers; (5) The concept of laser
modulation; (6) Acousto-optic effect and modulation; (7) Electro-optic effect and electro-optic modulation; (8) principle of
Q-switched laser; (9) Mode-locking principle
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After the completion of this course, the students will be able to:
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1.understand the basic principles and characteristics of different type of lasers

2.understand the Gauss beam propagation and design of various stable optical cavity.

3. understand the laser oscillation characteristics and linewidth.

4.know how to generate the modulated laser with acousto-optic modulator and electro-optic modulator
5.master the working principle and operation mode of Q-switched laser;

6. analyze mode-locking conditions of mode-locked lasers
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Chapter 1. The Basic Principle of The Lasers: The Concept of Coherence of Photons; The Concept of Spontaneous and
Stimulated Emission, Absorption; Light Amplification By Stimulated Emission of Radiation; The Self-Excited Oscillation
Theory of Light; The Optical Characteristics of Lasers.

Chapter 2. Cavities and Gauss Beam: The Characteristics of Resonators; Concept of Longitudinal Mode and Transverse
Mode; Stability Condition of Various Konds of Cavities; Basic Properties of Gauss Beam; Characteristics of Unstable
Resonators.

Chapter 3. The Resonance between Electromagnetic Field and Material: The Classical Theory of Interaction between
Light and Matter; Line Broadening Mechanisms; Rate Equation; Gain Coefficients In Homogeneous And Inhomogeneous
Broadening Medium.

Chapter 4. The Properties of Laser Oscillation: The Concept of Laser Oscillation Threshold; Understanding Modes of
Laser Oscillation; Calculation of Output Power and Energy of Lasers; Concept of Relaxation Oscillation; Limit of the

Single Mode Laser Linewidth.

Chapter 5. Techniques of Laser: Laser Beam Transformation, Laser Modulation; Laser Mode Locking Technique;
Amplification, Frequency Conversion, Pulse Compression and Pulse Expansion

Chapter 6. Introduction of Typical Lasers: Solid State Laser; Gas Laser; Dye Laser; Semiconductor Laser; and Oher
Lasers.

Chapter 7. The applications of Lasers: Industry; Agriculture; National Defense; Science And Technology.

Note: Whether Chapter 7 will be taught or not will depend upon the progress of teaching.

b R ES %% A Textbook and Supplementary Readings

fem Bhr: R m AR, BROAEE, BoRRIE Chso , Stk ERF Tkt desd , 2014
2 H %KL Orazio Svelto, Principles of Lasers, 5 Ed. Springer (New York), 2009

Required: Zhou Binkun, Gao Yizhi, Chen Chourong, Laser Principle (Chinese Edition),7t" Ed. National Defence Industry
Press (China), 2014

Recommended: Orazio Svelto, Principles of Lasers, 5" Ed. Springer (New York), 2009
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This Course has been approved by the following person or committee of authority




