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ABSTIL'CT 

A r-o!COnt calculation of th4' OJl"lif"it. temperature d('l-.cndcllrc- ole lh1!l qutusi
harmonic I!Ii!'COnd·om('r f"1~~ lic con~tfl.nt4 of tho r.~.c. latti(.'(J \\Jl h arbit.rary 
nea~t.-ne~hbdur ('t'nlnll flll'C'CR is used 10 ealcu l/ll o the bulk n:.xlulus. poly
crys talline shear moduluof und the r~lycrynnl1 l1le long ltUl linflJ -""",'f' \'elocity 
for argon. Tho nUIl1l' riNl.1 culcu lationa Are bn.lk'ti 011 II. :llie- lA'nnllrd-Jolwtl 
(12·6) pott"fltinl and cO\'e r tho runge tJ < T ~60"' ''. '1'ht'ru L:t rN>K>nf\bJ~ 
"8reement with Iwailnblt' cxpcrirno!ntsi data. At. th~ high"t !em!,'ErRturea 
col1'lpari80n of the titUOf't'ticnl lind cX fJt: rim(ln tlll bulk modulu~ .!ugc c>lts thflt. 
highn onkr anl,annonic dfllCtg may be imponant. for solid Of1!vll. 

§ I. hTRODUCTJO" 

J!\ the last frw years 1\ considerable number of experiments have been 
mrricd out on rare·gas solids and many of these experiments have been 
on polycryst.lline samples. For example, Jones and Spark .. (1964) 
mensllr<"d the resonant frequency of torsjonnl ,"ibration of 3. suspended 
polycrystalLine rod of argon between 18 and (jJ ~K. They were able to 
derive the t,emperature dependence of the sheaf modulu s (or equivulently 
the transverse wave v('locity) of the polycrystnl by normalizing their data to 
the curlier measur£'mcnts of Barker nnd DobLs (I 955 j. Lawrence amI. 
Xealc (1965) obtained ,"slurs for the pol~"crysta lline longitudinal wa,"e 
t"Clorit.y a.t temperature!" bctwcrll 54 and 83 Q K using a cii ffraction of light 
technique. The isothcrmal bulk modulus has been mea.. .. ul'ed at 4·25 °K by 
Pf'lerson el al. (1966) and at i7"7 ""K b~" U n 'as et 01. (1 !)Ii: l. hy studying the 
nriation in the cryst a l lattice pnramctcl' with applied helium pressure, 
llorc recently, Morller and S'luire (1066) and C"'inger.t at. (1967) ha\·. 
rt'l lOrh:d single crystal wave· \"E·loci ties. 

In order to calculate the elastic rfoperlie~ of argon we need to know the 
interatomic forces in the' solid. \\' hile there is no doubt that t he dominant 
forl'C!' in thf'solid are of the c(~ntral two ·1JOdy typo, tlwre is increa.c;ing e ,"i~ 
d"noo (see, (or example. the Fnradny Society Discu$lsion 0 11 Intermolecular 

t ":h i~ paJY!f is buSC" c1 , in part. on a th('si!!t ~lIhmjtll'd b!" C. Feloman to the 
Phy~lt',. Dt' partmenl. of Hutg'('nJ Cniversit.y in partial fuifijmf'1Il of the require. 
m""l 'l fr,r lh f: d.'grC'o of J})ctor of l'hiifJRO phy. 
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