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L is crosen preportioral to the number of collisions (CPT'I rather

X : : 18 :
thas CPT"¥ witr x ~ .9 3s is estimsted from certain experiments™ ) having
2 valus at room temperature correspending to the measured coefficient for
the tranmsitica snd gas of izterest. A change of variables reduces (17) to
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Equation (19) can be evaluated by @ series expansion, although several spe-
czses csr be more directly calculated. For B = e, I(0) ~'%; which ccr-
responds to tre Yigh pressure region and demonstrates both pressure broaden-
irg 2% Dicke's versic: cf mcticnal narrowing. For B = 0, the distribution
gres 1o tr= deppler 1imit (mcre easily seen from (17)). The intermediate
pcints wers calculated for several values of a/B: (1/16, 1/4, 0.35, 1/2,

Ly, 2, %, 1f, zrd €L) for which the integral (19) was numerically evaluated.
At fixed temperatire the pressure was chosen to give a/B the desired ratic,

2.4 *'- resulting effective lizewidth was then plotted for the pressure

w'ich corresponds to the a/B value.

£} Nermslized Gain Coefficient
Tre calculaticus of the normalized pewer gain coefficient, g,
fellows iz 2 straightforward marmer from Eq. (4) and the previous numerical
evalusticns. Tre values for the various transitions as functions of tem-
perature and pressure sre shows in Figures 12 to 18. Again, the reader is

cauticred that these caleulaticzs are subject to the approximations involved
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+ +he gimplified model. One of these is that the laser linewidth is nar-
row compared to that of the transition, many of which are less than 10-® cm=*.

Experimental comparison will be made in section IV.

B. Brilloulr
e -umerical calculations for brillouin gain are less easily
w 1:ted because the effects of the deviations from the ideal gas law
pevavicr are apprecisble anl canrot be neglected. Since the actual values
cf dersity, 19 compressibility, and viscosity must be used, it is necessary
¢ evaluate the gain from Bq. (10) for each value of temperature and pres-
sure.

Orce again, in order to estimate the importance of transient
hetavicr, it is convenient to know the acoustic losses, hence the linewidtk,
as a fanctior of the gas parameters. For low losses (where the normal mode
fepmilism Yolds) tie licewiith (full width at half height) can be shown to
be

dvy = ﬂkB’/ﬂp (20)

were B = v + (y-1) :l(_
P

. 1
o[- 22)

wrere T is t*e viscosity, v is the viscosity number having a value of about
L/3, y is the ratic of specific heats, and Pr is the Prandtl number.
At low gas pressures, the losses can become so high that the line-

width exceeds tre frequency stift. However, the original model of a contiruous









































































