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and the data given above for fluid He', it can be seen that ('p decreases with

inereasing pressure in the vicinity of the melting curve. Gutsche (30) and Jones

and Walker (37) reported a similar variation for Hy and A, respectively.
Equation (5) combined with the thermodynamice relation,
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leads to

For He' at low pressures, the values of g, ealeulated from Eq. () compare
reasonably well with those measured direetly (Fig. 4), deviating by +27 pereent
at 7., = 50 kg/em® and by —2 percent at P, = 225 kg em’. At 3555 kg em’,
the caleulated 8, ix 7.4 X 10 " em® kg,

“The theory of melting for metals that was advaneed by Bonfiglioli et al. (.32)
prediets that a,T',, is constant for a given erystal type. Unfortunately, available
data are restricted to melting pressures of ~1 atmos but for face-centered-cubie,
body-centered-cubic, and hexagonal-closest-packed metals of widely varying
melting temperature, .7, appears to be ~0.06. Above the anomalous region
where a; shows a maximum, the present results for fluid He' cand He') indieate
that values of a,T,, rise rapidly with /2, then approach constaney around 0.05-
0.06 at high melting pressures. The empirieal deduetion from the present work
that a, = (L75a;, indieates that the expansion of the solid along the melting curve
follows closely that of the fluid and implies a constant value of 0.01-0.05 for
a, T, at high pressures. It ix interesting to compare the ratio a, a; = 0.75 for
He* and He' with the ratios 0.70 and 0.77 for Na and K, respeetively, meansured
by Bridgman (33) at I”,, = | kg em’.

Values of V., ean be ealeulated from the present measurements of V', and
AV, . For He' the ratio V7, 17, was found to be constant and equal to 1O+
with a maximum deviation of only 0.4 pereent over the full pressure range

studied.' Therefore (1 V(dV, dP,) = (1 V.udV, dI’,,) which, :\'i(h .
(8) and the ratio a,, a; = 0.75, leads to the following equations for He':
drT,, 1 dVy (10

B. = 0.75ar ar,, — V,dr,’

and
AB = B, — B, = 0.25a,(dT . dP.). ()

« For Het the ratio of V;/V, varied monotonieally from 1.066 at ., = 35 kg/em? to 1.0V
at P,, = 3555 kg/em?,




