
l 
i 
! 
i . 

: ". ..... '-, 

,:..;:.. ' ~: :,:;,,~,: \:".' , .~ ::: ~:-:,":~ .. :~ ...... ~ .. -\..:: .. '::; ;" .. ::-~: : :~ .. !.: -~.' ... ~ ~ 

. . - ' ~::",,; ~: ' -'~' A e·K - .. v:. ~ .~.:" ' :-" .-;:- .• : ..... ,.,:.: __ ;. 

. '~ .- .-- ' - . 
~ ~ '. ~~. -: 

) . .' , 
'·',"'''''''''-'-7-,. '-"-" ~""" - o - 18.K .-' .... ~~.,'~-"'-~'.'-~ .. ~ " """ "'~'o.:..--'--'-__ " 

- .~ : -- - ' :' .... , ~- . 
.. 0 33·K 

". ; -! -:·I."': .. '. -.~- - .. -: .-.: ...... - .-.. -~-- - - .. -"'. -- --- .. _.---

.. --'-~;..':" . -
.:::-.:.._ .. ~ - "~1"> <.-

. . ')-

, : • .. _ . " '~' ._ , :'~t_::~- J_~ .. · . ,; ..... ; ..;.:J..!".-~~;-=!-... :--::~ ~-.... . _ 

'" ~ '. FIG •. ·5. : Plot oflow versus InV for tlHi E, mode of the a phase, .; PI<?t ,of low versus InV for the , T,. ~C;>de. "'": 
. :. where the frequency w' is in cm-I . and the molar volume V is in . '(l . phase; where the freq uency w is in cm-I and the molar'- , 

-.. ~ . . ;. em' /mole:: x, ' experimental·points;--·--,·.best fit to a straight .. volume-Vis' in cms /mole:' x. experilIiental :poi'nts; ~;!besf~-·:::· 

';~~1i1¥;~j~~3f~t£!i~:tti~~~:~ ',·'.··.;~;llE;":J~iJ:1;:;t:E,,:~i~~~;~11 . 
. ...:.-: ,potential, ,especially the .short-range repulsive part • . <:::: parameters and estimated errors Were determinedusing '~,: 
--.,r.-:-- " '~ -.... .. - -- '..... . . - _. . . ... , - , .' " - - . " . --. ... . - • . • ' - ' -""l~- ': , 
, .'.,-: ; .', '. .,;. - ... '. "". _ -." .c', _. .' - •• . ' a least square fit~~: The results are summarized in :>:;: ,,!':.;:.-'" 
: .-.: :., The Gnmelsen parameters for the lib rational modes '. ,. . .,' ..' - ' .. ... · .... :::.4'Z~·~; . 
. <. . bw' d ' th data' T bl VI I F' "' 5 7 .Table VII • .:/ I'hemeasured Grunelsen p~eters are.Ul- ~~ . were 0 ne usmg e In a e . n Igs .· - . .. . . '. . ~" ... ~. 

. . ..' - • , dependent of temperature within the experimental ·errors~-" 
. constructed from this data, :.1.nw IS plotted versus lnV _c" . ' T'h ' . . ub tan' ti 11 hi h th th ' ult fL ' -.'{-;s::...' . . , ... " , eyare s say g er an. e res 0 6 ex-; ... ~~, 
for each of the modes. ~' Also shown In FIg. 5 are data . .. .- .... ted f ' , d . la . ' teO ti " te- tial ' th . .. . . . . . ' - pee or a qua rupo r In rac on po nIne qua-- . 

. '- pomts for the E, mode from sample 6. The data pomts ' , ' . , . . .i , ' .. 

f 'tted to tr· ht li h b lid Ii . th siharmomc approXlmation. This result of 6 follows from were 1 a s rug . ne, s own y so nes In e . 2 -5 . . , - ~, -

f ' . Th ti l ' f h lin . th G'" the relation w ccr . between the librational frequency w .. · . . lgures. e nega ve s ope.o eac e IS e runelsen _ " . : ', 
te f tho t . ti ul d Th G" . and the. mtermolecular dIstance r. The spectroscoPl~_:-., : 

parame r or a par c ar mo e. e runelsen .. 1 1 to th l ' 1 0 <: . < 1- 5 otained by'" ., . ... , . . ' va ues are c oser e va ue • - i'- • 0 ._ :. 

,.:: - :;.:~, !" ' t ;';; -'. -", :i, :''-f.;;'::;c~'-l," ... :,-, ',-:., .~,. (. :.~ ~ :;.,, : ,:::: _~ .' ;...;_ ' .. -;;,:; '" BrOo~man, McEnman, and scot;tS9 · u.SlDg'~nuc1ear q~u-/ 
:-,:'!;- '-:7:,.::,., ' • ', - ' ;-- .~~ , ,, 'r:- ' ..... . ,'.. - "..:; . -_. - ---' ' -' .. poIe-· .. · . 0 methods -!, :.::. ._-. '..: '.' ~.: •• ~;~~~4-~~;..[ ~'. -J •• :,~;=l.2.~~~ .. :'.1~-

?f$E ~~i;~~~~~~~;>~'!;~:~."';, H~~;~~5 · ·~:1~:;G1¥.f.~~p:Cl~;r£~~~.~~fF.~1Ii'·~ 

'. -., 

1 .22 

~ "',--:' ..... ":'; .:. ~--. 

o leeK . . . brational modes of the a phase. Raich, Gillis, 'and :'5 . 
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FIG. 6 • . Plot of low versus InV for the low-frequency T, mode 
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'of the a phase; where the frequency w is in cm-1 and the molar' ."
volume V is in cm3/mole: x. experimental points; "--~ best 
fit to a straight line. .., 

. --rhese lines are very narrow and the linewidths cannot be re-- 
solved from the instrumental widths. 
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