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Fig. 1 Energy level structure related with laser dynamics for a COy molecule
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Fig. 2 Modulation frequency £ as a function of

1. 4 == corresponding detuning &, for which the system
@, Q has a maximum response. Curve a is for all three
(10 modulation cases from the two-level model and
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the vibro-rotational medel. Curve b is for the
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Fig. 3 Response amplitude to modulation at response

(a) cavity length modulation, (b) pump modulation, (¢) joss or gain modulation
a: J'=0, b: J'=5, ¢ J'=20
other parameters used are the same as in Fig, 2
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Fig. 4 Detuning 8, as a function of modulation frequency £ under which the
response has its maximum value

(a) cavity length modulation, (b) pump modulation, (¢) loss or gain modulation
a: J'=20, b J'=0, ¢: §; versus its corresponding frequency of relaxation oscllations,
other parameters used are the same as in Fig, 2
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Effect of non-lasing vibro-rotational levels on the response of

small signal modulation for a CC: laser®
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Abstract

In thig paper, the steady state behaviour, linear stability and the response to
small signal modulations of cavity length, pump and gain or loss of a sigle mode
CO; laser with homogeneously broadening medieum are analysed based on the vihro-
rotational model. The results are compuraed with the similar ansalysis for two-
level rate-equation model. We put special emphesis on the effect of the non-lising
vibro-rotation levels on the regponse of the three modulations montioned above.
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