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MELTING Proverries oF Het asn Te! 4

caused by insertion of the inlet eapillary; (20 the contraction with deerease an
temperature; and G the expansion with inerease in pressure. Dead volumes
the svstem were measured by simple gas expansion,

I Cornrrerions

The various correetions diseussed earlier (750 were applied to the present
measurement=. For dead-volume ealenlations, present datac on Heand .Ilc-' i
densities at room temperature were used at pressures up to 200 kg em’. From
200 1o 1000 kg em® the He' gas densitios of Wiehe of al. ¢ 220 a1 room temperature
were used. Above 1000 kg em® an extrapolation of ther data was nde using
as o guide the results of Bridgman 230 on unpure e

Following each AV, determination, when the cell valve was reopened 1o the
free piston gauge, movement of the piston indieated that either too e or too
much gas had been bled into the metering svsten The amonnt of exeess or dee-
ficient gas was ealeulated from observation of the piston travel.

Compressibility of the gas at room temperature e the inlet capillary was eal-
culated (22) and subtracted from the observed compressibilities in order to
arrive at the true compressibility of fluid in the cell. This correetion was ealenlable
to <1 pereent error and in magnitude was about 10 pereent of the mensured
AV, ;

To effeet freezing and melting, finite subeooling and superheating, respectively,
were required (750, Correetions tor these were made using the measured A77<
the measured a; , and a, estimated 0= 0.75 o, - The AT used i freezing canounted
to 0.03-1.2° for He' and 0.05 1.07 for He's the AT used in melting was 0.01-
0.40° for He' and 0.04-0.217 for He', Small A7T7s were nsually ~atisfaetory with
the thin-walled cell, although Lirge AT were ocensionally used.

1L RESULTS
IF'or both helium isotopes, experimental measurements of the volume change
on melting, AV, . are shown graphieally as a funetion of melting pressure up
to 3500 kg ‘em® in Fig. 1. The data below 250 kg em® are shown in more detail
in Fig. 2. Values of the thermal expansion coeflicient of the fluid,
a; = 1 L0V, aT,,
along the melting curve are plotted in Fig. 3. For He' o more detailed plot of
a, at low pressures and a plot of the fluid compressibility coeflicient,
By = —1 ViV, alrr,
along the melting curve are shown in Fig. 4. The error in each of a; and 3, is
estimated to be 5 percent. Figure 5 gives the locus of points in the pressure-
temperature diagram for He' where the thermal expansion coefficient of the




