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FIG. 6. True pressure vs. applied ram pressure calibration curves 
showing the upper Bi transition at 82 kbar. The long accepted 

88-kbar value is indicated by the dark symbols. 

is of no consequency. The upper Bi was observed 
at a ram pressure of 18,600 psi . Again extrapolating 
the calibration curve linearly beyond 60 kbar 
yields a value of 82 kbar for this transition. The 
"8S-kbar" value is indicated by the closed circle 
in the figure. 

We believe these results show that the long 
accepted 88-kbar value for the upper Bi transition 
is too high. The obtained value of 81- 82 kbar is 
probably an upper limit. The final value will have 
to await further determinations, preferably by 
other techniques.* 

It was shown earlier(8) that the manganin gauge 
can be used to obtain quantitative estimates of 
unknown volume changes associated with phase 
transitions. The method assumes that the decrease 
in the resistance of the gauge at the transition is 
proportional to the decrease in the vol. of the core. 
Thus, from the gauge response 'shown in Fig. 4 
and from the known volume changes associated 
with the Bi I-II- III transitions, namely 10'3%,t 
the sudden vol. change for the upper Bi transition 
can be obtained. From Fig. 4 the ratios of the 

* After the completion of this work, it ",-as brought to 
our attention that 'V. STARK and G. JURA (ASME 
pubication 6~-'YA/PT -28, December 196~) re-examined 
this transition using the Bridgman-anvil apparatus. 
Their value is 81 ±4 kbar. 

t The vol. at the start of the BiI-II transition is taken 
as the reference vol. in this case. . 

resistance drops are Bi I-II-IIIjupper Bi = 7/1. 
This corresponds to a vol. change of 1'47% at the 
upper fransition_ BRIDGMAN(2) reported a value of 
(l·S ± 0·4)% . 

Ack1Zou:ledglllellts-The authors express their ap
preciation to Drs. EDWARD H. POINDEXTER and J . D. 
BAR1'.'ETT for helpful and stimulating discussions. 
Thanks are extended to F. J. BECKER for his excellent 
support in component fabrication and to G. E. TOMES 
for his assistance in performing some of the experiments. 

REFERENCES 
1. BRIDGMAN P. ""V., Proc. Amer. Acad. Arts and Sci. 

74,21 (19+1). 
2. Ibid 74,425 (19+2). 
3. Ibid 81, 165 (1952). 
4. KLEl\IENT\V.,Jr., JAYARA~{AN e.,. and KENNEDY G. C., 

Phys. Rev. 131,632 (1963) . 
S. GIARDINI A. A., POL '<DEXTER E. H. and SAMARA 

G. A., Rev_ Sci. Inst. 35, 713 (196+). 
6. GIARDINI A. A., POINDEXTER E. H. and SAMARA 

G. A., to be published. 
7. SAI\lIARA G . A., HENIUS A. and GIARDINI A. A., 

Trans. ASME (J. Basic ElIgr.), 86, 729 (1964). 
8. SA."l"RA G. A. and GIARDI!,;,I A. A., Rev. Sci. IrlSt. 

35, 989 (196~). 
9. BRIDG:VIAN P. W., Phys. Rev. 48, 893 (1935). 

10. LAMoRI P. N., in High P-resSlIre MeaSllre11leni 
(Edited by GIARDINI and LLOYD) p. 321, 
Butterworths (1963). 

J. 

'f 
fr 

L 

f 


