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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.
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Comprehend the quantum and wave properties of light, grasp the theory of laser amplifiers and laser resonators, and
understand the principle and function of specific laser systems.
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After finishing this course, | hope that most of students could understand the physical mechanism to generate laser, and
the basic principle of gas-, solid-, and dye-laser systems.
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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.)
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1) Fundamental wave properties of light (week 1)
Wave nature of light- the interaction of light with materials
2) Fundamental quantum properties of light (week 2-4)

Particle nature of light- discrete energy levels; Radiative transitions and emission linewidth; energy levels and
radiative properties of molecules, liquids, and solids; Radiation and thermal equilibrium- absorption and
stimulated emission.

3) Laser Amplifiers (week 5-9)

Conditions for producing a laser- population inversion, gain, and gain saturation; Laser oscillation above
threshold; requirements for obtaining population inversions; Laser pumping requirements and techniques.

4) Laser resonators (week 10-14)
Laser cavity modes; Stable laser resonators and Gaussian beams; Special laser cavities and cavity effects.
5) Specific laser systems (week 15-16)
Laser systems involving low- and high-density gain media; free electron laser.
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Text book
Laser Fundamentals, William T. Silfvast, Cambridge University Press

Reference: Principles of laser, Orazia Svelto, David C. Hanna
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This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




