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If we keep only the terms proportional to N we obt&in-
—ﬂF-—-~«[L= K2—S—BA-n+ ﬂAN
58 (5) (v =5
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For fixed K and J > 0 the maximum value of — 8F is
-pl(x)=zmog{eosh[p-.r-§]+eosh[lﬁa] (33)

(5 () (5 K)o (1 5) o

In the limit of large N we can take the su the ri
bate : m on the right of Eq. (30) to be equal
The condition for — A F to be an extremum with respect to K is

s[5 %] 2 x
o 8 K [ oo [ pa] T F I

arm
k=287 =0*. (34)

This ion for the ization M = 2K/[cN is identical with
g th
(Eq. (13)) derived with the molecular field method. " oo
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* Note that for J < 0 we obtain exactly the same Eq. (34) for the
magnetization, whereas
3!::.1[7].(-pc¢ml case 4 = 0) due to a mathematical error finds a different result for
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The volume dependence of the high temperature electrical resistivity has been treated in
detail for lead. Volume changes caused by external pressure as well as thermal expansion
have been considered. Experiments on the volume dc| pvndenoe of the cffective electron mass
have been reanalysed with an inclusion of electron-phi teraction. Finally, we have
found no cxpenmenul support for a net effect from a D(byu-“ aller factor and multi- phonon
processes.

Die Volumenabhiingigkeit des elektrischen Widerstandes von Blei bei hohen Temperaturen
ist ausfihrlich behandelt. Volumeniinderungen, hervorgerufen sowohl durch duBeren Dmck
als auch durch Wirmeausdehnung, wurden betrachtet. Experi iiber die Vol i
gigkeit der effektiven Elektronenmasse sind neu ubcrpruﬁ. worden unter Einbezuy der Elek-
non-Phonon \\echsclmrkung Llne expenmcntello Bestiitigung fiir einen Nettoeffekt, her-

d von einer a ion eines Debye-Waller-Faktors durch Multi-
phonon-Prozesse, konnte nicht gefundcn ‘werden.

Nous avons calculé la résistance électrique de plomh & haute température en fonction du
volume Des clunm ments de volume, aussi bien causés par la pression extérieure que par
ique, ont été idérés. Nous avons réanalysé des expériences sur la vari-

ation de la meage. eﬂ‘cctlve de I'électron en fonction du volume, en tenant compte de l'inter-
action é J t, nous n'avons trouvé aucune preuve expérimentale pour
un effet d & uno compensation incompléte d'un facteur de Debye-Waller et de collisions

multi-phonons.

Introduction

The purpose of this paper is threefold. We will try to account for the volume
(i.e. pressure) dependence of the electrical resistivity in a detailed calculation based
not on models but on data from experiments on other metallic properties. Secondly,
it has been conjectured that the Debye-Waller factor and multiphonon processes
might cancel in the electrical resistivity and we will therefore analyse this question
with the help of available experimental data. Finally we reanalyse experiments on
the volume dependence of the effective electron mass and take into account the
variation in the electron-phonon enhancement factor. We wiil consider lead,
because of lack of relevant data for other elements.

Theory

There are numerous calculations in the literature [1] of the voluma dependence
of the electrical resistivity in metals. Although some of them are very elaborate,
they make use of models and assumptions that we now know are much too crude.




