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Rationale
The content is designed  to provide the foundations  with which the operation of laser devices may be
understood  at  the mechanistic  level.  Together  with skills  acquired  in related  courses  in the Computer Engineering degree program, this provides the student with the skill base to approach the next level of accomplishment, namely where they may be required to design and construct a laser-based device in a professional situation.
Objectives
The design, construction and application of laser systems of various types is of considerable significance in modern technology. This course undertakes the development of a working understanding of the principles and properties of lasers and gives an introduction to photonics which involves the control of light.
Course Content
1.       Historical Development Of The Laser
   Evolution from Masers
   Gordon Gould and Prokhorov’s contributions
2.       Atomic Theory Pertaining to Laser Development
   Review of atomic theory
   Radiation and Infrared frequencies.
   Wavelength bands
   Gases in lasers.
   Solid state lasers
3.       Interaction of Light with Matter
4.       Optimal Mirror Cavities
5.        Three and Four Level Lasers
6.       Types of Lasers
   Molecular lasers
   Semiconductor lasers
   Gas lasers
   Chemical lasers
   Excimer lasers
   Solid-state lasers
   Fiber-hosted lasers
   Ruby, Nd:YAG, He-Ne Lasers
7.       Introduction To Optical Fibres
   History
   Optical fiber communication
   Fiber optic sensors
   Principle of operation
   Mechanisms of attenuation
   Manufacturing
8.       Q-Switching And Mode Locking
   Population Inversion
   Average power of the laser
   High peak powers
   Modelocked laser
   Non-linearity in optical materials
9. 
Non-Linear Optical Processes
   Types and Differences
   Hamonic Generation
   Advantage over linear processes
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