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i Effect of Hydrostatic Pressure on the 
Superconducting Transition of Tin* 

M. GARBER AND D. E. MAPOTHER 

Physics Deparimelll, Universily of IIIi llo is. Urballa. IIUIlois 
(Received March 18. 1954) 

T HE pressure-induced displacement of the critical field cUTl'e 
for superconductivity has been measured for tin using liquid 

helium as the pressure fluid. The procedure fcIlo"'ed has been to 
observe the critical field curve over a small temperature range 
near T. for several constant pressures. The critical field measure
ments were made using a sensitive ballistic induction technique. 
The use of liquid helium as the pressure fluid makes it possible 
to apply and remove the pressure while the specimen remains at 
helium temperatures, and also assures that the pressure experi
enced by the specimen is really hydrostatic. The specimen used 
was a single crystal cast in the shape of an ellipsoid of revolution . 

The data obtained so far are presented in Fig. 1 whicll shows 
the displacement of the critical field values as a function of the 
applied pressure. Results for two runs are plotted, and each point 
011 the curves represents an average of about 10 separate deter
minations. The vertical lines through the poin ts indicate the 
spread in the experimental values of t;.He over the range of tem
pcrature studied (which was from about 3.45°K to 3.700K). This 
spread is too great to permit experimental observation of the 
temperature variation of aBelap in such a small temperature 
intervaL The value of dT.ldp given below includes a small calcu
lated adjustment to correct the experimental t;.Hel t;.p to its 
value at T e. 

The significance of the intercepts in Fig. 1 is that they represent 
displacements of the critical field curve which result from the 
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FIG. 1. Tbe di~placement of the suPt'rcondu(."ting trans ition 
curve lor t in produced Ly h)'Jro:-, latic pressure. 

application of pressure at helium temperatures. The displacement 
is permanent in the sense that the specimen must be warmed above 
helium tempera.tures in order to restore the zero-pressure critical 
field curve to its initial position. (Warming the specimen to liquid 
nitrogen temperature appeared to be sufEcient.) r\ systematic 
study of the factors atlecting the magnitude of the permanent 
shift has not yet been made but it appears that most of the dis
placement is present after the initial application of pressure. 
Presumably this efTect results from cold-working the specimen 
but it is surprising that a hydrostatic pressure of such rcJatively 
small magnitude can do this. In the present measurements the 
specimen was cycled several times to the maximum pressure 
(about 100 atmospheres) in order to produce a stable zero
pressure transition cun·e. This procedure resulted in fairly good 
reproducibility in the pressure coefficient t;.1I el D.p as can be seen 
in Fig. 1. The difference in permanent displacement between the 
two runs is une:l:plained at present. 

The measuring methods used in this work make it possible to 
determine the critical temperature and the slope of the critical 
field curve. The values obtained are Tc=3 .728±0.001SoK and 
(aHelaT)Te=149±1 gauss deg- I which are in very close agree
ment with the values reported by Lock, Pippard, and Schoenberg. l 
The displacement of the critical temperature with respect to 
pressure calculated from OUT values of (aHelaT)Te and an average 
of the slopes of Fig. 1 yields the value 

(dTcldp) = 4.40±0.20X 10-5 deg atmos-l. 

This value is lower than most previously reported values for 
dTeldp in tin .2 We believe that this may be due to the fact that 
earlier workers have not taken into account the possibility of the 
permanent pressure displacement observed in the present experi
ments. The data of Kan, Lasarev, and Sudol'stov3 for tin have 
been reported in sufficient detai l to permit an approximate check 
on this point. Unfortunately only two pressures were used, but 
their data plotted as in Fig. 1 indicate a substantial intercept on 
the t;.lIe axis as we have found. The magnitude of their "per
manmt" displacement if their data are interpreted in this way is 
in reasonable agreement with our results if one assumes that the 
magnitude of the permanent displacement is proportional to the 
maximum pressure applied to the specimen. This interpretation 
of their data also yields a value of dTeldp which is in agreement 
with our value to within the accuracy of the extrapolations 
involved. 

We gratefully acknoldedge the assistance of Dr. B. S. Chan
tlrasekhar and of J. F. Cochran, R. E. ",iould, and R. R. Hake 
in making these measurements. This work is being continued. 

.. This work has received partial support from the Office of Ord nance 
R esearch. 

1 Lock, Pippard, and Schoenberg, Proc. Cambridge Phil. Soc. 47, 811 
(1951). 

'The vailles reported earlier have bccn tabu lated in a Ictter by M. D . 
Fiske. Phys. Rev. 94. 495 ( 1954), together with hi~ own recent data . 

I Kan, Lasarev, and Sudovstov. J. Exptl. Theoret. Phys. (U.S.S.R.) 18 . 
825 (1948) • 

Hall Coefficient in Germanium* 
T. C. IlAR~IA", !{. K. \\· 'LURDSO". ,'''0 A. C. BEER 

Ball.lle Mem orial J llslilllie. Columbus. O"io 
(Recein,d February II, 195·1) 

A NUl\IDER of recent measurements by various inves tigators 
on germanium indicate that the use of simplified Hall

elTect equations give values for carrier concentrat ions which, 
although generally satisfactory for fl.- type specimens, fail on p
type specimens to gi ve resu lts consistent with those obtained from 
other electrical data. A major discr paney is that between the 
room-temperature value for hole mobility of 2600 to 2900 cm'l 
volt-sec,l as dctcrm:ned from Hall and resistivity mcasurements 
(}< =0.85R,,), and the value of 1iOO to 1900 cm'/voll·sec· as tlctcr
mined from drift-mobility experiments. Also, the value of electron-
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