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- Atomic Energy Levels

- Spontaneous Emission and
Stimulated Emission

- Molecular Energy Levels

Laser Light ool & sl
- Monochromaticity sl skl dglaa g -
- Directionality dalatyl -
- Coherence Ly Al
Atoms, Molecules, and Energy " w392
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Energy Distributions and Laser
Action
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- Boltzmann Distribution Gesilme 35 -
- Population Inversion SIS aday) -
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[2;(;?3 Level and Four-Level iy e N5 30 50
- Pumping Mechanisms fozall clll -

Laser Resonators 45l il glaall

- Resonator? Qe -
- Circulating Power delhiny) pex -
- Gain and Loss gladall g il -

- Relaxation Oscillations
- Oscillator-Amplifiers
- Unstable Resonators
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- Laser Mirrors ool e -
Resonator Modes o ghaal) Jalad]

- Spatial Energy Distributions L) Al e jg8 -

- Transverse Resonator Modes el LWlal)

- Gaussian-Beam Propagation dpa gl 4o all pasi -

- A Stability Criterion Jaladll jlea -

- Longitudinal Modes skl byl -

Reducing Laser Bandwidth
- Measuring Laser Bandwidth
- Laser-Broadening Mechanisms
- Reducing Laser Bandwidth
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- Single-Mode Lasers
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second section

Introduction of modern physics
- wave particle duality
- quantized energy level
- atomic and molecular structure
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Quick survey of quantum
mechanics
- Schrodinger equation
- some applications of
Schrodinger equation
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Quick survey of statistical physics
- Maxwell Boltzmann

distribution JaFn hrtlag s
- Bose Einstein distribution jﬁ';ﬁ Sﬁ
- Fermi Dquc d_|str|but|on_ _ Sl s uw‘ s
- some applications of statistical O PR
physics i ]
Photon Optics il g 5l

- The photon: Photon energy,
position, momentum and
interference

- Photon streams: mean Photon
flux, photon-number statistics
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Photons and Atoms
- energy levels
- occupation of energy levels
- interaction of photons with

Al g el g gl
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atoms Sl A pe g gdl)
- thermal light s puall 5 ) 2l Slaay)
- luminescence and light e sl T 5 il
scattering

Laser Amplifiers
- Theory of laser amplification
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- Amplifier pumping piadl -
- common laser Amplifiers ol lediad) ¢ ) gil pany -
- Amplifier nonlinearity Glediadlpd Y -
Lasers genil
- Theory of Laser Oscillation Oonlll ) el A ylay
- Characteristics of Laser output ool ¢ gm yallad
- Common Lasers Aailal) ol o) il amy -
- Pulsed Lasers docanll ol 3lll
Text Book:

1- Introduction to Laser Technology, C. Berck, 2012, IEEE.
2- Bahaa E. A. Saleh, Fundamentals of Photonics, Wiley.
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