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156 ASPECTS OF HIGH PRESSl"RES AT LOW TE)IPERATlJRES 

oin K/oin V correlates with the sign of the thermoelectric po\ycr. 
(There is also rough correlation between its magnitude and the quantity 
~ derh'ed from the temperature dependence of the thermo-power); 
(3) the variation of resist,jvity with yolume O\'er a wide range of volum
es shows a rather diverse pattern of behM'iour in the alkali metals; 
the beluwiour of K is (Iuite similar; (4) the variation of resistivity 
with volume in the liquid metals appears , as far as it is known, to be 
quite similar to that of the corresponding solids. 

With these ideas in mind we will no\\' look at some ofthe theoret.ical 
interpretations of how K depends Oil \·olume. 

E. THEORETICAL ',ORK 

As I huye mentioned above, the conventional way of calculating 
electrical resistidty is to consider in detail the geometry of the scatter
ing processes and this combined with a knowledge of the electron
phonon matrix elements and the phonon dispersion curves enables 
the resistivity to be calculated (cf. Bardeen, 1937; Ziman, 1954; 
BailYll, 1960). To calculate how the resistivity varies with volume we 
must therefore know how all these features change under compression. 

Bailyn (1960) made calculations of the effect of pressure on the resis
tivity of the alkali metals, In his model, the electron properties were 
derived from quantum-defect calculations although for simplicity the 
Fermi surfaces were treated as spherical both at normal pressure and 
under compression, Bailyn emphasi7.ed, llOwever, that he did not 
expect the model to represent the behaviour of Li welL His results 
indicate a faU in electrical resisti\'ity with pressure for all the alkali 
metals: they cannot therefore explain the rather diverse behaviour 
found b.\' experiment. 

Subsequcntly, it was generally supposed that the varied effects of 
pressure on resistivity <:ould be explained in terms of the progressive 
distortion of the Fermi surface under pressure and that the different 
behaviour of the djfferent metals \"as due to the clifferent degrees of 
distortion (Cohen and Heine, ] 958: Dugdale, 1961; Ham, 1962), The 
emphasis hcl'E' was \'ery JlllIl'h on the geomctry of scattering, although 
of course the matrix elements themseh-cs anu the electron yelocities 
would be altered. No detaileu calculations were attempteu anel 110 

qllantitati\'e estimates were made until t he work of Hasega wa. 
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