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THE EFFECT OF PRESSURE ON TIlE ELECTRICAL 
RESISTANCE OF RUBlDIUl'vP 

J. S. DUGDALE A:\O J. A: HULBERT! 

ABSTRACT 

B~· using- helium in both the solid and the fluid state as a pressure-transmitting 
medium, it has been possible to measure tJ-.e resistance of rubidiu m O\·er the 
temperature ran~e from 20 K. to room temperature at pressu res up to 2500 
atmospheres. In particular the effect of pressure 011 the transit ion at ~2oo° K., 
01\ the low temperature ideal resisti,-ity, and on the residual resistivity was 
examined. 

IXTRODUCTION 

Until recently there haye been scarcely any measurements on the effect of 
volume change on the electrica l resistance of materials at yery low tempera
tures. Fischer (1930) made measurements on some metals down to liquid 
hydrogen temperatures at pressures up to about 150 atm. Bridgman (1932) 
made measurements down to liquid oxygen temperatures up to 7000 atm. 
pressure using a gaseous transmitting medium. Sizoo and Kameriingh Onnes 
(1925) studied superconductivity under small pressures and since then there 
has been considerable work on the change with pressure of the superconducting 
transition temperature. Hatton (1955), using solid hydrogen as the pressure
transmitting medium, has measured changes of residual resistance under 
pressures up to 5000 atm. in the helium temperature range. For - further 
references, the reader is referred to a recent review by Lawson (1956) of the 
effects of hydrostatic pressure 011 the resistivity of metals. 

Because of the great theoretical interest in the alkali metals we wished to 
make measurements on thf> properties of this group of metals over a wide 
temperature range under pressure. Pressure measurements of the resistance 
of these metals have hitherto been confined to the neighborhood of room 
temperature and above. The present apparatus is designed for measuring 
electrical resistance dO\\"l1 to low temperatures ("-'20 K. ) under moderately 
high pressures (up to 3000 atm.). With such a temperature range available, 
it now becomes possible to determine (assuming i\Iatthiessen's rule) the effect 
of pressure both on the residua l resistivity and on the" ideal" thermal com
ponent of resistance of the same specimen. 

At low temperatures and under sufficient pressure all substances become 
solid so that a major problem of studying pressure effects at low temperatures 
is to find a suitable pressure transmitting medium. We haye chosen helium 
since at a given pressure it reta ins its ideal fluid properties to a lower tem
perature than any other substance. Furthermore even in the solid state it is 
a useful pressure medium. In the pressure range with \yhich ,,·e are concerned 
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