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For an isotropic stress P. the constants S .. /J~" arC' rclott .. -d to tho more 
usual clastic ('onstullts ('Mr by the E"C)ulltiunfi (with the usunl \·oigt. ,'ou­
traction!") : 

CU=SII' t n =Sl:+P, r", .. =S"",. 
}'ull detAils of the calculation will he prcsclltt'fl elsowhere (see also C. 
Feldman , Ph .D. Tlwsis; . Hutg:C'rs. Uni\'cr:$ity, HIli7). ~'rom cu' CI~ and (II 

the polr('ry~tnllinf" COllstants an" thclt ohtnincd by the method indir(urd 
in the previous set'tion. Some r£'Suits for argon l\l'f' shown in figs. I, ~ 
and 3 for the special case of a )li l'-Lcllnard-Jollcs (1 :! .l-j) nearest -neighbour 
model. The potential parameters of Horton and Leech (1963) which 
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50'r-----~----~----~----~.-, 

45 

o 

3O~----~20~-----40~-----6~0~----~eo~~ 

TEMPERATURE -K 

Temperature de~ndence of th(' poJycrystaJline longitudinal wave nlocily 
plotted as p 1'1' \'cr~U8 temperature, \I. here p js the crystal density. The 
circles are taken from Lawrencc and Xcale (1965). Thf' smooth curn if, 
calculated for a. Mie-Lennsnl- Jollcs (J2-H) nearest-neighbour mO<.l cl. 

were fitted to the experimental latent hcat and tho O':}{ molar volume were 
used, Our calculations were carried out at the observed experimental 
molar volumc8, no attempt being made to solvo the equation of stale for 
the equilihrium moltlr volume of the model. 

§ 4. COMP,AI.Rlsn:-; WITH EXPI-;RtllF.ST 

Unfortunately our theoretiC'al calculations nre restricted to the ralll!e 
0< T.::s 600 x hut comJlnri!o\On~ with experiment can still be made. Figun' J 

I Elastic C01I3tUn/S oj Pnlycryslalli'Jlt. Argon 130 

J\tIW:;: u compa rison of our modr l ('nlrulntions wit h lht' data of Jones nnd 
::'p.\rk(.'s (196-'), The thC'ot"('tiC'l\1 curve, corrcl'lpolldil1~ to C=(G\.+Gn)/2 
' I1nl'f rtain duo to the n\'cragin~ prO('edurC' (th(' dim'rence bcwt.'C'1l C't' and 

f;n i~ :lpproxill1atC'iy IO%l but the t('mp<'raturf' d('pcndl'nce is wl'll dcfinL"Cl 
till' liiffcl"cnC(' between C\, and Gn is I\ppl'oximatc·ly tcmpcratlln.' indc­

i-",·mknt,). Jones and Sparkes (1964) (']aimed a rf'lnth'c accurncy of 2% 

Fig. 3 
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T(,lUperature dependence of the isothermal bulk modulus for solid argoll. The 
upper cun'e and thc point at 4,2fjoK are taken from Petcrson el lIl. (1966), 
thc point at i7·7°K is taken from L'rvus, et al. ( 19Ij";). The lower cun'c 
is calculated for a ~lie-Lcnnard-Jone8 (J2.6) ncar~t-neighbour model. 

and ~n absolute accuracy of about 4 %
, consequently there is considerable 

h ttit ude for adjlL"tntCllt to the figure. E\'cn so. the agreement of the 
mudd with the experimental tcmperature oepcndC'ncc is quite rctl&OImble, 
FiC:lI re 2 compares the results of Lawrence and Xenic (I!l65). plotted as 
o rf~ \'(:·rsllS temperature, with (Ju r (12-6) ncarcst -nciJ!hbour model. The 
a.:r('(-mcnt he rt! i~ again quite rca.<sonnble . .Figure a eomparml the isot ilerrnnl 
;,o lk mod1l lus of Simmons und his eo·\\"orkf·Mj with our model (·ttl eulatioIlR. 
At th .. - highest temperatures there is bf':? inning to be lL- !"i~ lliHcallt diffel'C'nco 
t~·twf"':!n t he theoreticnl and experimental temperature depelldcm:c . This 
1Io(('rl 'pnncy is prol,ably due to t he n('~It'ct of the hi.(!ilt:r order anhnnnonic 
\Prrn" in our model. In fuct , the wurk of \\'a llul:c ( I Uti.i) al ready indicates 
' ha l the~e Iiigh('r-orcier terms would tcnd to inCTCa...,-· th('l bulk modulus. 


