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H - keep only the terms proportional to N we obtain: 

- pr = 4t~[[,Z - f{2 - S']- pLI·" + .!CpLI. N 

_(.~Bl)log("~Bl)_(N-':- . ~~l)tog(N- .~Bl) 
- (.~ B.) log (" ~!!!) _ (N - • '1/')log(N _ • ~ B') (32) 

-(~-~log~-~-(~+~~(~+~ 
- (~ -s.)Jog(-~" - s!) - (~' + S.) log ( t- + S2) 
- (.!.;'- -K) log(:'~. - K) - (C~V_ + K) log (!!; + K) + const. 

Foe bed K and J> 0 tbe maximum value of - PF is 

- PF(X) =2NJog{COSb[p. J ~l + oosh [{' PLI J} (33) 

- (~!. - K)log(_c;!. -1\) - (.!.;. + K) log(!!;~ + K) + const. 

In .the limit of Jarge N we can take the sum on the right of Eq. (30) to be equal 
to Ita largest term. 

'IIae condition (or - P F to be an extremum witb respect to K is 

_ !!,,</~L ~[N~l :;!.+K 
P ax -2PJ [ Xj--[-I- j- log r:rr-= O*. (34) 

-to PJ -5i +cooh yPtJ i-- K 

ThU equation (or the magnetization 411 = 2 K/cN is identical with the one 
(Eq. (13)) derived "'th the molecular field method. 

""'-:kJg.. ..... The autho.. thank Prof. W. B ... TBYS..,RGrD Dr S Y d 
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The volume dependence of the high temperature electrical resisth-ity has ~n treated in 
detail for lead. Volume changes caused by utcmal pressure .. well aft thermal t'xpaMion 
have been considered. Experiments on the ,,'oluma t1l'pendence of the (·ffecti\·e el("(·tron nlaM 

han been rcanalyscd with an inclulfion of electron-phonon intcrtlctlOn. Finally. we ha\'e 
found no upcrimcnt..al support. Cor a net efft."Ct from a Dcbye·\\"all!'r fuctor .. nd multi-phonon 
pro<:<soes. 

Die Yolumcnnbhiingigkeit des t'lektrischcn Wide~tandcif \'00 Blci bei hohf!'n TCDlpcratu~n 
iet G.usfiihrlich b!'hancJcl t. \ 'olumrnii.ndcrungcn. hervorgerufcn 8Owohl durt'h iulkreo Druck 
al. auch dtlrch Warm('l\1HMJc hnum;. " 'uruen bctrachtf't. B.'lrerimente iH)('r die \ ·olun1rnnbhiin. 
gigkeit der efff>kth'rn l-.:1r-ktronenmM8e sind nCli fi bcrprilfL woro("n untrr Einhc%U~ dl:r EI~k. 
tron·Phonon·Wecll..elwirkung. Eine expcriUlcntclJe B('~tiLt igung fUr rincn Xctt()('rTf' kt. her· 
rUhrend von einer uO\'oIlKl/indigcn hompcn.';lLtion cines Oebye.\\'allcr-Faktons uurth ~tulti. 
phoDon.Proz.csae. kOllnte nicht. gcfundcn wt"rucn. 

Nous avon."I caleulC 1. r68i.stance e le<'triqllo de plomh a haute te mperature en fonetion du 
volume. Des changt·mentM do volume. aU6lli bien CtWsCs pnr I. pn.'fUl ion cxtcri('tlrfl que par 
l'e.xpansion thermiqll!" ont. etc conAidc rlos. ~ou~ :\\,ons rcanlliyee des experien<'e8 !'! ur III \'An
ation de III maMC tfTec:th'e de I'c lcdron en ronc:tion du '\'olllm~. en t.cnnnt compte de rioter. 
action ~lectroD·phonon.s. Finalem('nt. n01l1l n'Q.voni4 t rouve Ilucunr preuve exper iment/lie pour 
un effd du • uno compensation incomplete d'un Co.ctcur do .Dcbye·Waller et de colli.!iona 
multi-phonons. 

Introduction 

The purpose of this paper is threefold. We will try to account for tho ~olume 
(i.e. pressure) dcpcmlcncc oft.he electrical re~isti\'ity in a detailed calculation Lased 
not on models but on data. from experiments on other metallic properties. Secondly. 
it bas been conjectured that tho Dcbyc.Walier factor and multiphonon procc"...s 
might cancel jn the electrical rcsisti"ity and we will therefore analyse this qucstion 
with the help of availaule experimental data. Finally we rennnlyse experiments on 
the volume dcpendence of the effective electron mass a.nd take into account the 
variation in the electron.phonon enham!cment factor. 'Ve will consider lead, 
becauae of Jaok of relevant data for other elementa. 

Theory 

There are numerous calcu1ations in the literature [1] of the volum,~ ucpcndcnre 
of the electrical resistivity in metu.l~. Although some of them are vrry daboratc, 

they mako usc of models and assumptions that we now know are much too crude. 


