Population Inversion ;

We have seen that when atoms are in equilibrium with the surrounding, the population of
atoms In the ground state s more than that in any of the excited states. Popufation of

excited states car

De increased by absorption of radiation. However, the life time in the

excited states bel

g typically of the order of 10™®seconds, atoms which make transitons to

the excited states fall back to the ground state soon thereafter. This is also indicated by the
ratios of the Einstein coefficients. It is, therefore, not possible to keep the population in the
xcited states higher than that in the ground state.



°In order to achieve G > 1, that is, stimulated emission must
exceed absorption:
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Or, equivalently,
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*This condition is called -
|t does not occur naturally. It is
*inherently a non-equilibrium state. ®

Molecules

*In order to achieve inversion, we must hit the laser medium very
hard in some way and choose our medium correctly.



Now let | be the intensity of (flash lamp) light used to pump energy into the laser

medium:
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Will this intensity be sufficient to achieve inversion, N, > N,?

It’ll depend on the laser medium’s energy level system.
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insteady-state: 0 =—2BIAN + AN — AAN
— (A+2BI)AN = AN
= AN = AN /(A+2BI)
— AN =N /(1+2BI / A)

— AN = N where: Isat = A/2B
1+1/1 | Iwisthe
AN is positive, no matter how high | is!

It’s impossible to achieve an inversion in a two-level system!



