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0.3°K and the entropy was evaluated. In the two-phase regions 

the S-V isotherms (see Fig. 2) are straight lines and their 

slopes give the temperature derivative of the equilibrium pres­

sure. The values of P-P
O 

in the vicinity of the bcc phase are 

compared with direct measurements(2,5,6) in Fig. 3. (The data of 

Ref. 2 have been adjusted by 0.2 atm to correspond to Po = 25·00 

atm.) The relatively large scatter in the direct measurements of 

the bcc-hcp equilibrium pressure and their poor agreement with 

the values calculated thermodynamically presumably reflect the 

difficulty in measuring the equilibrium pressure ina solid-solid 

mixture. As Fig. 3 shows, the shape of the bcc phase in the P-T 

diagram obtained in this work differs substantially from that 

given by the direct measurements. As a consequence, the thermal 

expansion determined from Figs. 1 and 3; i.e. t:N/6T at constant 

P, is everywhere positive whereas the direct measurements gave 
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. Fig. 1. The V-T diagram of He4 in the vicinity of the bcc phase. 
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regions of negative value.(3,5) 

The bee-phase measurements for eleven of the sixteen runs 

that passed through this ph~se are presented in Fig. 4 and show 

that (dCV/dV)~ > O. Furthermore, (OS/OV)T has normal values 

(between 2.07 and 2.70 atm/oK) showing that the suggested 

anomalies do not occur. The expected discontinuous increase of 

Cv at the melting temperature of the bcc phase is preceded (and 

at the higher molar volumes obscured) by a rapid but smooth 

increase beginning 0.02°K lower, which is accompanied by an 

increase in the thermal relaxation time of the sample. This 

behavior is independent of the thermal history of the sample and 

was even observed when the heat capacity points were taken with 

decreasing temperature (by balancing a negative heat leak witn a 

power input that was interrupted to produce a decrease in sample 

temperature). There is some theoretical basis(7) for expecting 

4 Fig •. 2. The S-V diagram of He • 
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anomalous thermal properties very close to the melting point and 

also for expecting them to be more conspicuous in He, and 

particularly in bcc He, than in most solids. 

III 

~ 
o , 

I 
Q) 

0 
E 

....... 
'I-:> 

-.; 

'It 

~ 
....... 

> 
0 

0. 30r--- ---- -- ----, r-
0.26 

0.22 
1.4 

() - 21,096 

• - Z I,09.d 
6-21.013 
• - 21.0~7 
et - ZI.O'~ 

• - 2'.013 
e - 20.984 

• - 20.9€-0 
D-20.921 

~ ~f.: 1 
~ ....... t4·:'''~ .. c 

i 
J AA·1Y~ • • a: j 0 

__ Jt __ ~I __________ -LI _______ : ___ p._~~,_·_·_~~~-·----i 
1.5 1.6 1.7 

T ( oK) 

1.8 

4 Fig. 4. The heat capa.city of bcc He. The vertical bars indicate 

stability limits of the phase. 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com­
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
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or usefulness of the information contained in this 
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