
A 130 D , L. DECKER AND H . B . VA~FLEET 

most casily recognized by noting that the right-hand 
side of (3) is the ratio of the thermal expansion at 
prcssure P to that at atmospheric pressure, thus a 
quantity slightly less than unity, It is possible to 
estimate the initial decrease of Tp(T,To) with pressure 
by differentiating Eq, (3) with respect to P and 
evaluating at P=O: 

dTp(T,To)/dPI p~0=To(T,To)[2"1-4J[KTo-KTJ, (4) 

where KT is the isothermal compressibility at tempera­
ture T. 

2. Melting 

The present theories of melting are only first-order 
approximations13 which yield a form known as Simon's 
equation14 for normal materials, l.e., those with a 
melting curve monotonically increasing with pressure. 
Simon's equation, 

(5) 

is an empirical relation containing two parameters, A 
and c, T m is the melting temperature at pressure Pm 
and T m ,O is the melting temperature at atmospheric 
pressure. Gilvarry13 has derived an expression for ~c 
using some simple assumptions about melting and his 
results are carried somewhat further by Babb,15 In the 
latter's article, c is given by the formula 

c= (J+JL)/(J-l) , (6) 

If f is assumed to be constant along the melting curve 
Babb shows that f = 2"1m,0+t, The quantity JL is to be 
obtained from the volume dependence of the Grilneisen 
constant using a relation proposed by Gilvarry: 

(7) 

In order to determinc JL and "Im.O one must know how 
"I varies with volumc. Using the Dugdale-~1acDonald 
formula16 and shock compression data17 the value of iJ. 

is estimated to be 7.99 for gold, Assuming that "I is a 
function of volume only and employing the expansion 
of gold to the melting point18 one obtains "Im.o=4.43. 
These values substituted into Eq. (6) predict c=2.10, 

The parameter A can be written in terms of c by 
using the Clapeyron equation. Differentiating Eq. (5) 
with respect to T m and evaluating the result at T m = Tm.o 
it follows that 

dPm/dT ml Tm.o=Po'=Ac/T m.O= (L/T",.ol::. V), (8) 

where L is the latent heat and l::. V is the volume change 
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at fusion . Therefore 11 = L/ cl::. V and Simon's equation 
becomes 

P",= (L/cl::.V)[(Tm/Tm,0)c-1J. (9) 

Experimental rcsults for T m.O, L,19 and l::. V,20.21 at 
atmospheric pressure, are used in Eq. (9) thus leaving 
only onc arbitrary parameter c to be empirically 
determined. 

II. METHOD OF MEASUREMENT 

The measurements were accomplished using a 600-ton 
tetrahedral anvil press22 with a sample containcr of 
pyrophyllitc in the form of a regular tctrahedron It in. 
on an edge. The gold was supplied by :\ esor Alloy 
Products Company in the form of 99.999% pure wire 3 
mils in diameter. The sample was constructed as shown 
in Fig. 1. The distance between the potential contacts 
was about 1 mm and the leads to these contacts were 
brought out of the pressure cell through 13-milstainless­
steel tubing. Pyrophyllite sleeves were put around the 
steel tubing and the thermocouple wire to keep them 
from breaking while the gaskets were forming. The BX 
served to insulate the gold and the thermocouple from 
the heatcr and also to spread the heat to make the 
temperature morc uniform. 

Measurements were made at a fixed ram loading 
while increasing the current through the heater strip 
and simultaneously recording the thermocouple emf 
and the resistance between the potential leads. A Kepco 
100 A, 8 V, dc regulated power supply served as a 
source of heater power. The resistance between the 
potential leads was measured with a four-lead Keithley 
milliohm meter, the output of which was fed to one 
axis of a Moseley X -Y recorder. The other axis of the 
recorder monitored thc thermal emf from the thermo­
couple junction. At the melting point the resistance of 
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FIG. 1. High-pressure high-temperature sample chamber for 
resistance measurements in the tetrahedral anvil press. The 
lettered parts are: 1', pyrophyllite j B~, boron nitride j Tc, thermo­
couple j 5s, stainless-steel tubes; Ht, heater tabs; Au, gold current 
leads. 
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