
+4 1 

~ . Simon 

ressibility the volume thermal 
ows the variation of the expan. 

It densities. 

LID HELIUM; THE VOLUME 

OX OF TElHPERATURE 

t/y 

I5m1. 
I04a; 

o 
1·05 

10'2 

he internal energy at absolute 
. In this calculation, the value 

ole (Simon & Swenson 1950 ; 

18 ZO 

OO K . as a functlOn of volwne. 

The'rmodynamic properties and melting of solid helium 305 

~wenson 1950). The resulting values of Uo are estimated to be accurate to 2 % 
lnd are shown in figure 11. 

To obtain the lattice energy from the internal energy at absolute zero it is 
necessary to subtract from it the zero-point energy. The latter may be approxi­
mately evaluated, assuming a Debye model for the solid, as tROD' where the 
OD values are those appropriate to the absolute zero. 

From the experiments of Webb et al. (1952) which, of all the measurements on 
solid helium, have extended to the lowest values of T/¢>, the OD for a molar 
volume of 20·6 ml. was taken as 22'7°K at absolute zero. On the basis of these 
assumptions, the lattice energy of solid helium was derived and the results are 
shown in figure 12. 
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FIGURE 12. The lattice energy of solid helium as a function of vohune. 
0, derived from experimental measurements; --, calcnlated by London. 

London (1936) has calculated this lattice :energy as a function of volume for 
a close-packed structure assuming the Slater-Kirkwood intermolecular potential 
for two helium atoms, and his values are represented by the continuous line in 
figure 12. Considering the inaccuracies involved in (a) the Debye model, (b) the 
extrapolation of the Debye 0 to OaK, and (c) the lattice energy calculated from 
the Slater-Kirkwood potential, it must be concluded that the very close agree­
ment is accidental. It may be mentioned that the recent work of Yntema & 
Schneider (1950) has shown that the Slater-Kirkwood potential reproduces quite 
well the variation of the second virial coefficient with temperature over a wide 
range of temperatures, and is, indeed, more successful than the more refined 
expression due to Margenau. 


