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Gain Saturation – Inhomogeneous Broadening

Evolution of oscillation

Doppler effect
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following group velocity:
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The Lamb dip
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Then the “+z” and the “-z” waves interact with the same so that 

these atoms “feel” a stronger field => stronger saturation
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( , )hg v f - The Lorentzian normalized to 1 at f v

Only those atoms whose center frequency     is within       will contribute 

to the gain, and can be saturated by  
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Intensity dependent width
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numerical evaluation 

(or approximate)
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Strongly inhomogeneous broadening
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for homogeneous broadening:

(1) Saturates more slowly than homogeneous line (width broadens as the hole 

deepens)

(2) Saturation factor is frequency independent (provided ) H Dv v  

0 ( )v

“resonant” saturation
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- recovered previous result


