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BEAT CAPACITY OF SUPERCONDUCTING ZINC

Normen B. fhtllips

taney ﬁ Fok Wﬁ?}’ ol mm&ﬁ mmmWP
University of mxs‘ﬁ:m, '
Berkeley, Californis

Ziuc provides as interesbing exmmple for the-wtudy of the
- electronic heat capacity af superconductors bema it shows the
aim'g trangition characteristic of the idaal amrwwﬁmtmg gtate
and at the seme time the lattice heat capsoity 1s Wlﬁﬁmw emall,
amsunting to enly 3% of ths total av Wmtma Just below the |
transition tempexsture. This report degeribes the yesults of
measurements on superconducting and normal sfne between 0.15° and
1.1%:. o | o

Tesperatyires belov 1%: mm chtained by the sdicbatic dempgoe«
tization of copper potédsivum swlfate. Phis salt was chosen in the
belief that its pusceptibility follows a Curie-Weiss law to 0.1%¢*2
The ginc sample e comected to the salt piil through & supercon-
ducting heat ewltch aud & mechanical heat svitch vas used %o provide
thermnl contoct hetween the 881t and & helium vapor pressuwre bulb.

A carbon resistdnce thermometer stitached to the sample was calibrated
sgainst the nutusl inductence of 6 set of coils surrounding the sald

pill and the matusl inductauce, M, was in turn calivrated egpinet

1 C.0.B. Garrett, Coremonies lLangevin-Perrin, Paris, 1948,
2 ¥. E. Phillips, Phys. Rev. 100, 1719 (1955).
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Figurs 1

apeelty of #ine 1x the noymal end superoongneting stabtes.
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sunll %o pewalt 84 socurste estimste of 8. Below 0.3% c, 48
ma.ﬁér ﬁam 7P % Bﬁ’sf tha ﬁrfamnw mmmg 0 5% at the
 lowest tempovatures. | Tais apparent ancmaly m e oot aspacity

518 m f o) emm in ‘;.he mubmma af the thormo-

i very proto
 metax, ﬁz&’emm, 1£- 0 4s talten es c.masﬁ instesd of 0.035°
o s mﬁmﬁ of & 8nd B ave changed in such B vay 88 % s:maem
| the ﬁgafm, (1) 86 3.5% ana 4,0%K; the norisl state points in
Pigare 1 811 fall on o stratght Line peralis to that shows fn the
Plgure 'bxﬁ; vﬁ% a vm af 7 aa:eﬁ's 3.% mllar. With theae va::.ms :

 ef A Boand O By (1) would nob ﬁt%%&%ﬁgﬁ@%wwen

'lmwa&zfammwm mm@mmmw a,mz and 1o mot large
. sared to the m&xmmmﬁ iawlwd 13 m mmmwnt of helimm

| s*’&gﬁr yreswm .waﬁ an the mx mwm Wm’mm relation imlf.‘
,' b & mﬁ ve mamﬁaﬁ fam within the mcmay of the swperiment |
'%he mmx m:@s@ m'ﬁ mpaas;w m aﬁegm%elg mmm%ﬁ by Xg. (QJ

Within the wmm @xpe”’imaw erzors this 46 in w&t wm;h
o exzmmlatm of calorimetric ] X, .
e slectonic heat capholty in the mmmm state, €y

bag Poedd ebt&&naﬂ hy auh‘bxmtmg tﬂe mmm hest capneity fron the

mmmm‘wmwwiammkimﬁmapkaaf
| m{e of 755) ¥8 T /T, vhere T, 15 the zero field mmm@n tomp~
erature; O .%ESOK m a@mm of ‘the fcma | '

€l 72, = go~ TR/ | | (315

b A A, $31vid1 and J. G. Daumt, Phys. Rev. 77, 125 (1950).



Electronic heat cepacity in the supercondmeting stote.
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e
has bees Ehown to £t experimental dats for vausSiwm,” tin,® ama
-azmm3mmmmsmwﬂammmn%§/@ 3.5
| anﬁ. s alse gwea& by the theory of Barﬂeea, Soopar gnd scmeﬁer?
in this sams ronge of manae@ Wma. I% is a@pmm that
Bg. {3) is: nod &aaq;aa‘he %o represent the present dam tub several
stmigm‘ l&mam 1o luded _.amgum* 2 farmpu@mmefmﬂm
ing & mmﬁrimn with other supercanductors avd with the theory,
| The vaiues of & and rh -detem&w& by the emmiw points betwosn
T /’I‘m?s‘ﬁmi'ﬁ‘g/'f# 3 aye 58 ML.%wmetimlg, msawem
valuos ave eoupared vith 9.17 and 1.5 for vanadiws® and tin," sad
7:6 aad 1,32 for axmmﬁ 811 8t the game yeduced temperatizes,
g states ai"me ﬁaré:wn,
W sl aammfm theory 38 mot a}wy@d, R m:!ms of a and |
b predicted by the heody are 8.6 and 14T '

m lovest mamwm g@m maat e smmraw% w'ma m
contion Yeosuse af the uwseertainty in the tesperature scnle, bk
the doviations fron By, (3) Bro outsids the estimited wpevimsntal
ervor. Any ervor in ﬂm t:mmsw calibmti@ﬁ w11l thonge the

it is avident t%mt %!w m @f eorrespondd

notral end guperconducting stm;s heat capacities by the gws
mr, and mﬁ ﬂm mg’t tenperature norgal state polnks dre
'5% hi@m £han exmm, the corresponding SupOrConus

ing ﬂ'ﬁ&tﬁ

5 W B, Corak, Ba» Bo me C. B. S&%W’bmim and Aa ¥oxier,
Fas. R, l@ﬁ; 656 (395 Js

6 W. §. Cork mod ¢ B. Batterthvaite, Puys. REv. 102, 662(1‘9’56)¢.

7 3. Bapdeen, L. ¥. Cocper eng J. R. Eéhrieffem m Bev. M0,
1175 {1957},
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m@s ure gmamr»um 5.&?5&3 sﬁp(nlu e/'x?} by Bh. A re~
of the ewe, condusting state potnte ualng Aa@.eas" .
e stm&oeﬁw% Wﬁwa&m

ﬁh@&iﬂm mm mmmmmmmmmr-

tétn the eritiea field B
Ii A5 8 mtm @f bmsmtmd m mxm of Ka, eﬁtiaﬂ
ﬁeﬁiﬁa&abmim me, s $1.8 gouss, @MW%@%&%&
vedue 5@.5 geune cbkained by en mra@amm of airect mmgnetic
'»-';m;fg A g/a fhe mmaa a2 s shout %% less than
'ﬁw mtm wﬁma to é:cpreaé his % &‘&i@n m the wmsl

mwmm mfamstmmﬂ femmzpmmmmm

[

& B. B. Goodoan aod B. Msndosa, Phil. Mage 32, 598 (2951).
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