Lecture 6
Broadband gain

What if we have continuous distribution of states?
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Let us say we have the lower states distributed over some manifold with
energy spread AE; — and there is a ”local thermal equilibrium” then we can
write for the total population in the manifold 1
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Therefore, the population of atoms with energies in the range E, = E, + dE, IS
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Similarly, the population of atoms with energies in the range E, = E, +dE, iS
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The relation between the second Einstein coefficients for the transitions
between these two intervals is
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Therefore, for the net population change in the presence of monochromatic
light with energy spectral density
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where E,, is an excitation potential.
ho—Egy

Thus we finally get for the gain (@) = 0, (@)[N, — N ¥ ]

Therefore we do not need global inversion, i.e. N,>N; to obtain local gain.

Example: Dye laser
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Lass ar gain (dBfm)
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