Final Exam Topics
(Or things I think you should know after taking a class on Laser Physics)

Sources of electromagnetic radiation

Spontaneous emission

Stimulated emission

List and describe the main components of a laser

Gain media

Population inversion

Plane Waves

Spherical Waves

Mode spacing

Gain bandwidth

Laser bandwidth

Fabry-Perot etalon

Standing Waves – selectivity of wavelengths due to reflection

Power Spectrum

Coherence

Coherence length

Gaussian beam characteristics

Stability Condition

3 Conditions for the stability condition to apply

Longitudinal modes

Transverse modes

Lorentzian oscillator model

Conceptual model for the index of refraction

Forced, damped oscillator

Dielectric Polarization

Lineshape function

Collisional broadening

Doppler broadening

Homogeneous broadening

Inhomogeneous broadening

Einstein A and B coefficients

Three level laser model

Four level laser model

Threshold

Excitation mechanisms

Optical pumping

Nonradiative transitions

Pulse mechanisms


Q-switch (4 methods)


Direct modulation


Mode locking (3 methods)




Amplitude mode locking



Frequency mode locking



External mode locking

Atomic lasers

Ion lasers

Chemical lasers

Excimer lasers

Solid state lasers

Semiconductor lasers

Free electron lasers
