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(Description)

The purpose of this course is to let students become familiar with some key concepts
and technologies in Lasers, including Einstein relation, Photon degeneracy,
Population inversion, homogeneous broadening, Inhomogeneous broadening, Gain
saturation, Optical resonator, longitudinal and lateral mode, Gaussian beam,
Frequency pulling, Lamb dip, Q switching, Mode locking etc.. The class is taught in
this way: first of all, a brief history of laser especially its relationship with the
development of quantum mechanics is given; Next, the interaction of light with
matter especially gain saturation are introduced; Furthermore,the properties of
passive optical resonatorespeciallyproperties and transformation of gaussianbeam
are demonstrated; Finally, continuous wave laser behavior and transient laser

behavior are presented.
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JL A WE 2 Fundamental physics content:understand key aspects of Optical
resonators, the interaction of light with matter, will have a good understanding of the
basic science of lasers, an overview of the varieties of lasers and their features
2. FEATV2: Physical methodology:While studying the material in this course, you
will encounter, practice and apply core physical principles such as Fourier transforms
(to relate spread in time and frequency of laser pulses), rate equation, wave
equations, diffraction theory, and so forth.

3. KN H Technological Applications:You will appreciate how the properties of

lasers drive their many applications in both fundamental science and technology.
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