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-ABSTRACT

'-. criterion for freerinj of "_lj:i.li h-tlirier- in tvr::s of the

princi-^.l r>e?M of the l in i i^ ch<=.v~'--ch5.r-;:e Rt mature factor Ŝ (̂V:)

hrs "?-e"'. riven ir. earlier v.*or>'. 3u\>£'-oi3entl;r, •?.. theory of freeein;

2
of both neij.tr?.! Y.dn-vry '-l?.o;rs r-:r. --lh?.li h?lides has 'been developed,

"h? = ei on p-'.rtis.l liquid ;trao-v 'rn factors =.s inpvit infom~tioT>.

Ih1? rauTiose of the ^eseni le t ter i s to r--"-ori re ; il't's c=.T •

cn.l't?'". "?ro'"."- this tlieorr", usi'.ij th? n^jtron determined p = r"i".l -

stractv.rs f-ctors for HbCl. She ix-jor-far.t cuantity for the. present

-p-ro^ch is the fr-ction-i volume chanre oft r.elti:i£ (V -V^J/Vg = ^ ,

1 "jr.r 3 rsferrir." to liquid ?JIQ soj-i'i r'srTiectively.

in r-sf, 5, the ?.irfsre:-ce

vo T3h"s ir $r'jJ.\i.'

r ' d c po

ĉ Ji "oe vrritten

Here the erja extends Over all tlie reoijrocHl latt ice vectors G .

different from zero,- e is the Fourier coi-ponent of the raunber

den-it;- of either species, h is the vector joining the two ions

in the ur.lz cell of the crystal structure wiiile c ,(&) srid c (G)

are ths p--rti=l Ornsteir.-Semite direct correlation functions

in the li^'oid, just ?bove th°. freezi?-* point-. Actually at the

freer.in" point, the difference in their"od;--r!srlc potential

is zero* : • • . • . . - " ' . • • . . • : . • •

The Euler. eouetion:s.

into the forcs . •

(3.12) of ref *.' 2 v:er« rearr?Ji£ed

(2)

(3)

(4)

*(*fe-n. (5)

rhich v;sre .\is?ed in the calcilptions rs-ortei helcv. V/e have here

used -the- fact that for HbCl the eou^lin." betv:een th^ wonVisr and

ch-.r~e correlation functions is sufficient!" sr-LS.ll ths.t v.'e cai

- 1 -

gh no previou.r c~lc"l*tions e^ist on tpo-cOTTnonent

experience h'-s "bser. £;?.ir.ed or. such £ structur-l theor;'
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4 5
for nonato:r.ie liquids and in particular argon; Thsre the

4
calculations were perfc-i-ned in two =tife3, first including only

the Fourier corr.onents of the density correvondinr- to the shortest

set of reciprocal vectors ^2-i] ^ ^ 't-'-3" i n the second sts-^e

including the second setjt;A . This is also a convenient route

to adopt in the c^se of HbCl treated here.

In BbOl, the reciproc-.l vectors are tho^e of the fee la t t ice .

In the f i r r t ^t-fe, we include only { G ] correrpondinc to the

firs t pê .k in S (k) «id only P2(r) ant ere the calculation. By

numerical i teration, the febove 3uler eou^.tions plus ASl = 0 rsre

solved ,=i-Talt?j^»ously for ? \t *[ e--3 c ^(G. ) for s %ivsn choice

of c.^.fO). Curve 1 of the Pimirs shows th<= fr-_ctior.'.l vo?.-.;.ne

change ^ r>.s s:. function of c_.,(0).

One finds :rro:r- the r-bove cn.loul:'tio:i that, the vslue of_

5n^(G ) is ?.lv.'sys too l-.r.~e to s-jree '-ith: the neutrc:- experiments",

L-

s situ^.tio:i siiil?.r to t?iSt found for s.r?on . Incluiin" t"ie next

tv;o set-s of reci^roc'J. lat t ice vectors co r̂esponcLi"-"" to the

firr t ne-): in S.T,.(k), F, (r) mist cl~o he c-lc'l-te15, .-.-•?in, b;>r

numeric"! iter-tio:':, curve 2 of the- Fi^/.ro i"r-s o";t"i'-"^fi. Tc- the
of c -=Ĵ er; fro?: e:.m=riT.ent X'A ther.

QJ —1

fron the C2lcv.l-tio:i to bf in '-•j.ite re" ~or.""b?Le f-

vith experi-

Retumin™ to the ?igiire, ve note th?.t to obtain th-3

- 3 -

entally mea^ared value of »| , ninely 0,14, C™.(0) must be chosen

to correspond to e oonpres^ibility v.'hich i s not the sane as the

ne>=s\ired v i n e for t!ie linuid. However( ?.s for liruid argon, the

value obtained for the effective compressibility l ies betv;een

that of the liquid and ths.t of the hot solidi

We conclude th=t the str'.-.ctur^l theory of freszinc for RbCl

gives results of comTjr-.rp.ble cu=lity to those obtained for a

raonato~ic system like EXfon. The new feature in RbCl i s that

i t is an .interpl";: betveen S ^ and 5 „., that le = ds to physically

reasonable values of the freesin" pr=.r?jr.et'5rs.

"'!i3d.'r-.Q:it"I One of us (".R.) v.ls-hes to sehnovledge -

of the Consiflio H-z-ion-le cell*? ^.ioer?he. J.\p.T. i s ^r-teful to

the Science Ue-eirch Co-.mcil for the ^v-r-'1. of r Senior Vi-ritinc

-U-
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crntion

Fr-iCtion .̂1 volume change ^ of freezing in RbCl as a function of

cfn.(0), calculated by including only the first set (curve 1)

and the first and second sets (curve 2) of reciprocal lsttic*?

vectors, "he broken horizontal line gives the experiment=1 value

o f T J .
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