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We measured T at pr es sure~ up to some 25.103 kg/cm3 t o determ ine this [unction . 
c 

At these h igh pressures l a ttice de f ects are pr odu ced by t he inevitable 
plastic deforma tion tha t r esults, a nd pr evious observations indica te that this 
may als o affect the. transition t empe r a tur e /4/. To escape th i f:; influence of 
lattice defects, we have to employ a pr essure a ppa r a tus t hat: enabl<:!s us to ap 
ply and r emove the pressure at He t emp eratures. Traversing t he Ie (p) curve 
severa l times enables us to effectively separate the i r revers i ble changes due 
to pressure from the irreversible influences of lattice defec ts . 

2. EXPERIMENTAL 

The niobium \"as procured as wire from the Vakuumschme lze company . ~': After 
wire s had been rolled out to a thickness of about 0.02 nun , the specimens 'Iv-ere 
cut out, their length being about 2 mm, and their width a bou t 0 .2 mm . After 
this pretreatment the residual resistance ratio Rn/R273 appr oximated 0.05, and 
the transition t emperatures of the specimens lay be tween 9 .4 and 9.5 °K. Resi 
dual resistance ratios of as little as 10-3 could be atta ined by a nnealing the 
rolled out strip in ultrahigh vacuum (p~1O-9 Torr). ' 

The transition temperature was measured as a func t ion of press ure in a 
pressure vise, described by Buckel and Gey /5/. This enabled us to a pply pres 
sures as high as some 25'103 kg/cm2 at He teT'lpC):atures rcpeat~·dly and then re 
move them. 

The transition to superconductivity was determined by a current -voltage 
measurement. The measuring current used was 10 milliamps. Va ry ing t he measur 
ing cur rent between 5 and 20 milliamps merely shifted the trans i tion tempera 
ture, the shift lying within the margin of error in measur emen t, In order t o 
avoid thermoelectric voltages as much as possible, the voltage t aps we r e con 
nected to the d-c amplifier through a continuous eu wire. The voltages pro 
duced . in the annealed specimens of low residual resistance ",ere a bou t 1 mi cro
volt. 

Temperature was measured with an Allen & Bradley ca r bon r es i stor , 'Iv-hose 
resistance was 100 ohms at room temperature. It was calibrated a t the boiling 
point and triple point of hydrogen and the boiling point of he lium . The re 
quirement that measurement be done in He gas represented a di f f ic u lty in the 
de termination of the temperature. Although the the rmistor was inserted in a 
hole in the vise directly adjacent to the pressure cell, appr ec iab le tempera 
ture differences between the specimen and the thermistor app ea r ed "'hen the 
temperature changed rapidly in the cryostat. We there f ore estab l ished identi 
cal conditions within the cryostat prior to each measuremen t. Moreover, ",e 
traversed the transition point as slowly as possible. Und er t hese c ond i t i ons 
we were able to measure shifts of the transition temperature exact ly d m"n to 
about 10-2 OK. . 

A dotted-line recorder was used for recording the voltages a t the s peci
men and at the thermistor. 

* It was 99.9% pure. 
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