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V. CONCLUSION 

The results of this paper yield a practical method 
of determining the latlice corrections to thermodynamic 
fUllctions computed on the Thomas-Fermi model. No 
attempt has been made to take account of the long­
range order which may be present in the amorphous 
phase above t.he fusion temperature. Presumably, the 
existence of such order must introduce corrections to 
thermodynamic functions computed on the Thomas­
Fermi model, analogous to the lattice corrections. 

Uott's theory of liquidsU may provide an approach 
to such questions. 
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A generalization of the Lindemann law given previously is used in conjunction with the Murnaghan 
equation of st:l.te for a solid to derive a 1000W of reduced states for fusion, valid for the case of c1assic01.I 
excitation of the lattice vibrMions at mellin~. If the bulk modulus and volume of the solid <1.t fusion <1.nd 
the melting temperature are reduced by dividing the quantity in question by its corresponding value :It 
the origin of the fusion curve, any reduced variable of this set C<1.n be ('xprcssed as a power of O1.ny olher, 
with an exponent involving a constant appearing in the l\furn01.ghan cCjuation. It is shown that thc mtio 
of the latcnt heat to the volume change of fusion obeys a similar law of reduced statcs, on the basis of an 
<1.ssumed form of the volumc dependcnce of thc Grtineisen parameter of the solid along thc fusion curve. 
The constant appearing in the Murnaghan equation of state is intcrpreted physically in terms of an avcmge 
Grtineisen parameter of the solid. The Jaw of reduced states yields an immediate derivation of the empirical 
Simon equation for the fusion curve. For the alkali metals, it is shown that experimental values of the 
temperature exponent in the Simon equation are quantitatively compatible with the theoretical evaluation 
given, and, furthermore, that the theory can predict approximate values of the exponent, in practice. 

THE empirical equation! 

10g(Pm+A)=B 10gT m+C, (1) 

where P": and T m are the fusion pressure and absolute 
temperature, respectively, and A, B, and C are dispos­
able coefficients, has been proposed by Simon to 
represent the fusion curve. By evaluating the constant 
C at the triple point of temperature TI (and negligible 
pressure), he has put the equation in the form 

(2) 

for elements of low melting point; this form will be 
referred to as the Simon equation. If a reduced pressure 
P ",' and temperature T m' are defined by P ml A and 
T ",ITt, respectively, Eq. (2) yields the Simon law, 

(3) 

of corresponding states for fusion. This law is analogous 
to the law of corresponding states for a van der Waals 
gas, with the constant A and the triple-point tempera­
ture as reducing parameters corresponding to the 
critical pressure and temperature, respectively. 
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