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0, . ' _ M '1.::;:.::. ,7'"' " _"1 ... " '" tion 'is that the' E"librons' are interacting with phonons . .. 
'I ... .... ,. ~ , . . ' ::: .. :>~. ', ::, .··.'0 : "'''. .. ... ::"" .~ :: .• . ' . " C . - . In particular, the infrared-active T" phonon with an 
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.~ ::'-:::'.:: '. ..' . : .' ",?:;. ' ':-. " .' ', ', .; . ..;.-, " .. '.T;''''': ' .: .- '. cm·t . which; . when extrapolated to a molar volume of 
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. . ~ : :~~~; ~5 :?:~(, :~.~~:~~:~~~!!.~ .. > ~f:~~~~~~P:O!-i~J~~~.\2:c 8~ . <:.m.~~t~d~~~ing· ~at'~e freque?cy· ~.epen~.:nce of th~ ~· __ . 
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: ;~:;:;:2/ -: ;e~rl?·:0··'. !.?.:ii.l'lr\:;i1';~&.t-··i:;,·:1T...r~Jj ·~1:;: ..;~a ::h;1:rt~s.:j~'; ~:"';·:,·' in the'multipole'expansion of tbe anisotropic·intermolec-7:-.· .. 

I : 1~~:~t:~~.~ .. ~·::;: ~~.~ .. :s(!=)~~~~~:~~;·~?~~~~~:::;~~~~_~t~~· .~~.;t~~~.~1}~~~7H;r~f.t~~~i:~~.::~~~~~~ '. 
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,' < • .'~-'. ~ .:-: ':-' '- . ~ :<. ~.. .' . .,.':-. . .... "-' .: .•. ,., ..... - .• a._ -:::.~. - ' . .. ' The quadrupolar interacHon pot~ntial has ·.been used in '." 
; i ': . FIG. 8 • . 'Temperature dependence of the E" librational fre-·':~!; . " . Monte C~lo calculations for classical free rotors~8 re ':: .. ,~. 
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J i ~:.:~,;.~~~e and ~1x; :-:--:-• . ~e~ fi~ to the functiQni~ · (6) • . ,::,;::; -;:::.~;:'..~:.,;; ; ". SUitIng ~ qua:Itatxvely the ~ro~ temperature dependence 
i <:;,j:~'7"'-; :..::"., . ' .. :. ... ',:,;;~ .. , . ..... .. ; .... .. . ," , ... , ;< . : ., .... , .... for the 11brabonal frequencles .m the ·a-:phase • . Self-con- , 
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. :··:V'-r;: ·~~Ji;:~~ ·::.::~;~~;:~'i~:~,~~,;;~ ... .:>~:::· :.': :;?,j;~;;,<..!2/;. · · " .~ ::'· ~ 0:;·':..:::· . '. ~eld nthe ~orre.ct te~perature~depen~e~e but the. ~~cu~~': 
.~: .' balf-intensity of the corresponding Raman·line." In sec- lated frequency changes .. are substantially lower than the ' . 

... ~. ond-order perturbation both cubic and quartic anharmonic m~aS~ed -changes:.:: . . . . .~ ... ~~. ;'::'~~'.":'~,. : ",.,. i,- ',; . ' .... :~:. 
l ./. :', term~ contribute. to -A(A) .whlle only cubic terms contrib-' .. ' ' .. : c.:' :. ':> !. ''':' :-;- .. ~.:" .; ~. - .. ' , , .:!;~.::-:::::.,. :: :-:~; .. ~.:;: ,';" .i: ' ., ute to r(~). ". :~'"~J':''' ., :_:::~ .. ..: ,-:.:~ .. o_. " . ... ,' ' .. At th~s point, a brief excursion is taken. back to 'Y-N2 : .' 
:~ ' !' .' .. ,. ";"~ ' :""" '.: ... :' ,:-:;: ;·",';!r.: .,1'P;;Vt;?'."":·,'.;: : . ~~:: • .;. . .:- "':.::..£~;s .:~. ::::.. . ~·f~::·:··:r. . and the' strong temperature dependence of the B 1 fre- : .... < .. 
~ .: . ~"~" The' frequency-slim is 'g;,ven b~'71 :~\~.':';'";" - .. :~.~:...: 0::". quency': : Th~ B'u frequencies were fitted to the functioIi ' . . 
11 : '.' .... ~ ... ... . ; '.:."'- '" . .... . gi:ven ·iil :(6.); resulting in 'a cha.ra~teristic ·frequency./:.".'~ , 

~
' .. ' '': A(~)=C(><)+LC(A,A')n(A'), · .:.::(4) wo(A')=62cm-l • Although the fit is inaccurate due to the . 

~ f '.. ' . ).. ,.., small number of data points, it would be interesting to 
.f: ,: where Cp .. ) and C(A, A') are temperature independent measure the frequency of the infrared active Ell phonon • . 
~ I ; ! .," facto~s depending.OY:ty on th~ strengths of the cubic and However, . theoretical calculations36,68 result in Ell fre-_ .: 
EiI i :".< .,: quarti.c anharmoDlc InteractIons and 'on the crystal con- quencies of 64.4 and 66..1 cm-l at 4 and 4.5 kbar, indi:: 
I,~ l'f~.';:: fi~ration.:" The.,!a~~t·~(AJ i~ ~he. av.e~.~e .~.ccul'.a.-!,i?n,·; cating.that the Ell' librons might indeed couple to E~ pho-. Jj i ':~X:~'nwnber given by:;·~~, "~.~'.~' · ~ .: ...... ~ .. ... :::;~.~ "~~, ~:. ~<~~.:.~ : · :~~~~::i~~~:;~~.:·;:/~t:~/~·;· <:~. :. : .~ ;~::::: .::,;:;~·~::~:?;·;::~:~~~;~r;· 
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~~ t l~ simple case when the E, libron strongly interacts only 
I ~ ~. The true linewidth of the E"line in the a phase is given 
,,~:t I :~. o~~ .ot~e~ ,~~t~~tio: the E, frequ:~.~y' . c:m: ~ written in Table VITI at several temperatures. The linewidth in ... 
Hn I . - . '. --.-.-. - ... " . . '. . (not in) parentheses were obtained ass~ming that both · 
~it .. :,' ,. <.'. ~~, ~." ~' .W(E,,) ~ W~(E~)~:W~(E,) {~{~Wo(A')/kT] -l}-~. :. '. (6.). . the instrUmental profiles and the true line shape are . ~.'>'~-
. . . : given by Gaussian (Lorentzian) curves~ -.=' r, '~" . . .. ' .. . l ' l ~. . ~. The data points froni Table VITI 'Were fitted to a func- . ... .. ,. --... ~. ' _... . ., ,« " . • ~:: 1':~'!.!' , . 

!1: ! II ;~.'~:', .tion of the for~ ~~en by (6.)., The .best fit; sho~ in Fig • ..... :.: .. T~~ :i~~~~ part of the ~elf-e~~~' ~ ~q. (3); which 
I:'" I I ;_'::~; ~" ~ the ~~~.id line~" was obtained Wlth ~t~E,,) .=34. 97 .cm-t, is related to the linewidth of a Raman line, is given by71, . 
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where q,(A, 'A', )!') is related to the ~ubic anharmonic term 
in the potential. Wallis, Ipatova; and Maradudin'lZ also 
considered quartic .anharmonic contributions in higher-

. order perturbation.. Their result has been simplified by 
Gervais, Piriou,.' and Cabannes, 73 who assumed tbat the 

phonon under investigation decays into two or three pho
nons having frequencies which are dispersed around an 

. average. The result is given by . 

(8) 
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