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Swenson's relationship between the tin superconducting transition temperature 
and pressure (eq. 1) is not valid at pressures greater than 10 kbar. However. Smith 
et 01. [12] proposed an extrapolation formula up to 100 kbar in the form of a poly­
nomial derived from the theory of Bircp. 

Again we used the superconducting temperature of tin as our pressure gauge. 
The tin sample of 99.9% purity was rolled to a thickness of 0.03 mm and was annealed 
at 150°C for two hours. From the relationship of Smith et 01. [12], we calculated the 
clamped-cell pressure at low temperature as shown in figure 3., 

Although the pressure applied to the sample at room temperature was determined 
accurately, the corrections for relaxation during the clamping process and the effects 
of differential thermal contraction coupled with changes in elastic properties caused the 
pressure to drop appreciably with temperature. At low temperature the pressure 
relaxation was about 25%. 

4 - CONCLUSION 

We have discussed the superconducting transition temperature of tin as a possible 
pressure gauge at low temper~tures. In the direct piston-displacement apparatus, the 
pressure loss was 45 % at 10 kbar because offrictional effects in the piston and cylinder 
and in the pressure transmitting medium itself. In the clamped cell, the pressure loss 
was about 25 % because of relaxation in the clamp and effects associated with the 
thermal and elastic properties of the apparatus. 

ACKNOWLEDGMENT 

The authors are indebted to Dr. S. Minomura for valuable discussions and to 
H. Saito for help during the experiments. 

REFERENCES 

[I] C.A. SWENSON, Solid State Physics, edited by F, Seitz and D. Turnbull (Academic 
Press, New York, 1960), vol. II, p. 41. , 

[2] J. W. STEWART, Modern very High Pressure Technique, edited by R.H. Wentorf 
(Butterworth and Co., London, 1962), p. Ill. 

[3] N.B. BRANDT and N.t GINZBURG, Soviel Physics-Solid Slale, 3 (1962) 2510. 
[4] E. S. ITSKEVICH, Cryogenics, 4 (1964) 215. 
[5] J. WITTIG, Z. Physik, 195 (1966) 215. 
[6] W. BUCKEL and W. GEY. Z. Physik, 176 (1963) 336. 
[7] D. KOHNLEIN, Z. Physik, 208 (1968) 142. 
[8] N.B. BRAND and N. l. GINZBURG, Conlemp. Phys., 10 (1969) 355. 
[9] P.F. CHESTER and G.O. JONES, Phil. Mag., 44 (1953) 1281. 

[10] C.A. SWENSON, Metallurgy at High Pressure and High Temperature, edited by K. 
A. Geschneidner et al. Gordon and Breech, New York (1964) p. 190. 

[11] N. B. S. Symposium of "Accurate characterization of high pressure environment" 
(1968). 

[12] T. F. SMITH, C;;. W. CHU, and M. B. MAPLE, Cryogenics, 9 (1969) 53. 

'. 
• I 

, .. 

502 

\ 

: 

III 

cr 
m, 
fa 

et 

m 
ca 
jol 

I" 
so 

qu 
es, 

th 
wi 

th 

T1 
O. 

m, 
th 

ha 

to 
ml 

ex 
cu 

1.: 


