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SATURATION

When a two level system is excited by radiation, the absorption
coefficient actually decreases as radiation intensity increases.
Likewise, the gain for an inverted system also show saturation.

Consider a two-level system E —N,
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In steady-state =

an =(Neypaw s Lo Ne
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At saturation;
Wz>>1,AN=0, N;=N,=N,/2

: ) Y ¢ 2W
One can achieve this by either letting W— o, or 1 — « ¢

To maintain at a given population difference AN, the material
absorb from the incident radiation a power per unit volume
(dP/dV) given by;

N,W
1+2Wr

d—P =hoWAN =ho
dv
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At saturation;

de _ haN,
av ), 27
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= power per unit vol.lost from the decaying of N, :7t

Re-write;
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(dP/AV)/dP/dV),
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Of course, the above quantities o , Woco and l,c 1/c are all
dependent on frequency o. We shall therefore use
6 = o(®) =0, g(@ - @)

| = ho < I,
© 207 9(0-0,) 9(@-a,)
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