
1 3~ C. JI'cJdmHIl (;nd M. L. KbIl 011 the 

For an isotropic stre:;s 1), the const.ants S «{JaT are related to the more 
usual elastic constants C«fJuT by t,he equations (wit,h the usual Voigt con
tractions) : 

Cl1 =Sll' C12 =S12+P, C44 =S44' 
]?ull details of the caleulat.ion will be presented elsewhere (see also O. 
Feldman, Ph.D. Thesis, Hutgers UniYcrsity, 1967) . From cll> C12 and C44 
the polyerystalline constants arc then obtained by the method indieated 
in t.he previolls section . Some results for argon arc shown in figs. 1, 2 
and 3 for the f;pceial eaf;e of a 1Hie-Lennard-J ones (12-6) nearest-neighbour 
model. The potential parameters of Horton and Leech (1963) which 
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Tcmperaturc dependence of the polyerystallille longit.udinal wave velocit,y 
plotted as p 1\2 versus t.emperat.ure, wherc p is the cryst.al clcllsii;y. The 
circles arc taken from Lam'Cllce and Ncale (l965). The smooth curve is 
calculated for a Mic-Lcnnarcl- Joncs (12-6) nearest.ncighbour model. 

were fitted t.o the experimental la,tcnt heat and the 0 °]( molal' volume were 
used. Our calculations were carried out at the observed experimental 
molar volumes, no attempt being made to solve the equation of state for 
the equilibrium molar volume of the model. 

§ 4. OOlllrnUS()X WITH EXPEInl\lEKT 

Unfortunately OUI' theoretical calculations are restricted to the range 
0< 'l';S 60 0

}{ lJut comparisons with experiment call still be made. Figure 1 

l~'lustic C01wtunls of 1 'olycryslalline A1"fJon 139 

shows a comparison of our model caleulaLions with the data of J ones and 
Sparkes (Hl64). The theoretica.l curye, corrcsponding to G=(Gv +Gn )J2 
is nncertain due to the averaging procedure (the diiference beween Gv and 
Gn. is approximately 1 Q%J but the temperature dependence is well defined 
(the difference between Gv and Gn is approxima.tely temperature inde
pendent). Jones and Sparkes (1964) claimed a relative aceuracy of 2% 

Fig. 3 
30r-------.---~--.-----~~-----.--~ 

15 
"0 
E 
1.-
11> 
.c. 
+"' 
0 

10 
~ 

0 20 40 60 80 
TEMPER ATURE OK 

Temperature dependence of the isothermal bulk modulus for solid argon. The 
upper curve amI thc point at 4,·25°K arc takcn from Peterson et nl. (1966), 
the point at 77·7 °K is taken from Dryas, et al. (1967). The 10"'er curvc 
is calculated for a l\1ie- Lennard- Jones (12-6) nearest-neighbour model. 

and an absolute accuraey of about 4%, consequently t,JlOre is considerable 
lattitude for adjustment to the figure. EYen so, the agreement of the 
-ill6Hiel with the expel'ill1cmtaJ tenlperaiure dependenee is quite reasonable. 
Figure 2 compares the results of La\\Tcnce and Neale (1965), plotted as 
p T? versus temperature, with our (12 -6) nearest-neighbour modcl. The 
agreement here is again quite reasonable. Figure 3 compares the isot hennal 
bulk modulus of Simmons and his co-workers with our model calculations. 
At the highest temperaturcs th ere is beginning to be a significant. diITerence 
between the theoretieal and experimental temperature dependence. This 
discrepancy is probably due to the negled of the higher order anharmonic 
terms in our model. In faet, the work of"Wallaee (1965) already indi cates 
that these higher-order terms would tend to inerease the bulk modulus. 


