Gain Saturation — Inhomogeneous Broadening

Evolution of oscillation
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FIGURE 8.12. Evolution of oscillation in a Doppler-broadened transition.
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The Lamb dip

VL=V,

Then the “+z” and the “-z” waves interact with the same Vv, =0 so that
these atoms “feel” a stronger field => stronger saturation

Lamb dip N

(output power for V| =V,
The output power has a dip)
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FIGURE 8.13. Lamb dip. (Courtesy of Spectra-Physics.)
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Only those atoms whose center frequency f is within Av will contribute
to the gain, and can be saturated by |
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Intensity dependent width

FIGURE 8.16. Saturation of an inhomogeneously broadened amplifier: (a) intermediate
intensity;
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| % numerical evaluation
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S




Strongly inhomogeneous broadening
(Avp >>Av,,)
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o(v,) dependson Av, (notAv, !l)

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

(2) Saturation factor is frequency independent (provided Av, <<Av, )



For Av, >>Av, (P(f) centeredat f =v,)
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