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TABLE IX.  Volume dependence of Raman fre-
quencies in thﬂﬁ phase at 55°K. " o
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FIG. 9 Temperature dependence of the true lmewxdth of the
. Eg line of the & phase: .x, experimental poiats obtained assum-

ing that both the true line and the instrumental profile are given
by Lorentzlan curves; —, best fit to the funchon in Eq. (9).

"where w; = zwo(l) a.nd W, = 3w°(7t) a.nd 1"1(7\) and I‘z(h) a.re ;
temperature mdependent. : ‘
The linewidths from Table VIII were fitted to the func-
tion given in (8), but both sets of values resulted in ex- .
tremely poor fits. The difficulty arising in these fits
. seems to be the smallness of the linewidth at very low
temperatures. This is easily resolved by considering -
the second term in (7)." This term willgoto zero at0°K.
“Then, the small linewidth observed at 5 °K can be at- -
'tnbuted to other less 1mportant a.nharmomc mteractmns.
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If there is one domma.nt cubxc anharmomc mteractmn
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;tlon to produce a thxrd Eq. ) becomes
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.FIG. 10. Ramaan spectra in the B phase at 55°K irom samples
with molar volumes of 23.59 and 26 87 cm’/ mole. Instrumental
resolution is 2 em™t.’ .
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Molar volume Frequencles
Sample _  (cm®/mole) (cm™)
1 26.87 253 503
2 25,90 28+3 7 54x3
3 25,05 313 583
4 23.59 36+3° 68%x3
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:_that allows the E, libron to combine with a second exclta— i
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the E, libron and the other two excltatxons respectwely. -

The term T';(A) has been added to account for the small
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The two sets of lmemdths were fltted to the functmn-
- given in equation (9) with @ =35 cm -1 - Figure 9 -shows .
the best:fit for the set of linewidths not in parenthesee- =
in TableLVIlI -The: resuthng pa.rameters are I‘,(A): 0. 2
cm™ T,(A)=140 em™, ©'=63 cm™, w’=98 cm™; and:
x(x):O 6 cm™, I‘z(k) =106 cm™,; w'=54 cm™-w’ =89~
cm™!, The errors in these results are probably large
and dlfficult to estimate. However, they show that the - -
process responsible for the temperature dependence of
the linewidth of the E, line is p0531b1y a combination with
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a T, libron to create a T, phonon.. The reverse process . -

of a T, phonon decaying into E, and T, librons has been
proposed as an explanation for the anomalous ‘width of

the infrared-active T, phonon with a Zero pressure fre- -f ’

quency of 70 cm™, * Although the characteristic fre- -
quencies w’ and w"’ are larger than those corresponding
to the low-frequency T, libron and the infrared-active T,
phonon in samples 5 and 6, the discrepancies might be
due to the failure to consider other less 1mportant anhar-
monic processes ot ey e N S ol S A _—

The coefhcxent I‘z(h) can be related to the cublc anhar-
momc term H, in the Hamiltonian. Using T,(\) = 120 _

cm ™ results in | H;12=1.2(cm™)? in good agreement with '

the value-of about l(cm")z estimated by Harris and’
Coll*® for the cubic anharmonic interaction which allows -
the mfrared-actwe T, phonon to decay into two hbrons
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Flgure 10 shows Ram:m spectra in the la.ttn:e region of

observed only a wmg on the Raylelgh lme.z" Indeed, the
hwh-irequency tail of the spectrum resembles the’ wing

-~ ‘of the- Raylexgh “line in the fluid phase..” ‘In the stretchmg

'f region,- not shown in the ﬁgure a smgle line is observed
’. having a wing on each side.- Table IX summarizes the -

results for samples one to four at 55 °K. - These £requen— :

cies are obtained by fitting Gaussian curves after sub--

tracting a background having the shape of the Rayleigh -

wing in the fluid and drawn to fit the high-frequency tail

- of the spectrum in the B phase. - Table X shows the tem--. : :
perature dependence of the Rama.n frequencles for sample

Figure 11 shows a plot of lnw versus an for the two
Raman lines of the g phase at 55 °K. The straight lines
that fits the data best are shown by solid lines and result
in Griineisen parameters of 2.8 +0.5 and 2.4+0.5 for
the low- and high-frequency lines. - . - -~ oo
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‘ the B phase for samples one and four. at 55 K. Two ex— -
tremely broad lines are seen, whereas prevxous workers'- !
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