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Assume T = 300K and M = 22 AMU, 1.0 AMU = 1.67-%T kg;
Avp =( 8kT In2/Mc2)12vp =3.17 x 106 vg

A Vo Avp Alp
6328A 47414 Hz 1.5GHz 0.02A
1.1523um  2.614 0.823 0.0365A
3.39um 8.8513 0.28 0.107A
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This is a reasonable model for the pulsed N3 laser which has a very high gain and lases at
0.337 um. Its major drawback is that it is self-terminating because the inversion can not
be maintained indefinitely — fact that comes out of the analysis that follows.
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It is informative to consider the steady-state populations, i.e., where t >> 12 1. Np
(t—e0) = P12 and Nj(t—ec) = P27). Note that since T; > T2, we have the undesirable
situation of N1 > N2 which means that the system will not lase in a steady state. However,
one can obtain a transient inversion (and a laser) as the sketch below indicates.
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Figure for problem 7.10

Na(t—e0) = 1020 x 10-6 = 1014 cm-3, Nj(t—e) = 1020 x 2 x 10-6 =2 x 1014 cm-3
Let 11 = x; (13/12) =2; Ny=Nj when 2(1 — 2eX + e~2X) = (1 - e~2X);
Collect terms, multiply by e2* and factor: f(x) = [e*-3][eX- 1] = 0;
where x=t/11; F(x) = 0 at x =0 (i.e.at the start) or x= T1=In3: . t=1.098611 = 2.2 usec



