ENEE 496 Spring 2004
Solutions to First Examination Questions

(1) Homogeneous broadening affects all particles equally -- all paticles are
identical.
Examples: natural broadening, pressure broadening, Stark broadening.

Inhomogeneous broadening results because nonequivalent particles are bein
observed, which have different center frequencies.
Examples: Doppler broadening, different environments in a real crystal or glas

Lorentzian line shape is derived by carrying out Fourier transform on
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I0g:= 10 saturation intensity at line center

Yo 1= 5-1000 At Av from line center line shape is 1/5 of peak value
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Iout := Find(I)

Iout = 475.986

Without gain saturation
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Iout := Ip-e

Iout = 5.185 x 1022



hi= 662610 %

¢z 2.998-10° T:= 300

Ratio required is
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R-10% = 1.45

Ratio is 1.45x10-2"

k:= 1.38-10"
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