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Possible High 4 Fioperconductivity
in ths Ba - La - Cu - O Systern
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Merallic, oxygen-deflclenr compounds lu rbc $a-La-Cu- O sysrem, wlrh-rhe cgmposf
tion Ee*Ls."-.Cur0!rr-rl have been prepared in polycrystalline form. Sanples with

.r= I ard S.75, y>0, annealed betow 900 "C undet reduclng condiilons, conslst of three
phases, oae of tlrerr a perovstite-[ke mired-valent copper mmpcrund" Upon cuoling,

the sarnples show a llsear decrcase ln rerisrlvlty, tFen an approxlmately logarlrhmlc
increase, interpreted as a hegiuning of Imalization- Finally an abrupt decrease by up

to ftree orders of magnitude occurs, rEmiuiscenl of tbe onset of percolailve supemouduc-
tivity. The highnst onset ternperature is observed in tbe 30 K range. It is marke'diy
reducd by high currcnt densities, Thusn it resulCs partially ftom the Fercolative uature,
tnrte posrihly also frour ?r) sipereonduetiug fluetrtations of double perov*kite laynrs
pf sne of the phases presetrE.

L lntrodmtton

"At th* ex,trrrnr forr"front of tcs$affh in supcrr'on.
ducrivity is thc cmpiriuul urirrch fsr new ruaterials"
tll. Trnnsition-metnl nllny nompotrnds of .,t l5
6!.Ibr$n) autl J I (NbN) utruuLuns have ss fur uhown
the hi ghest stlperconductin g tren.qitinn tempernfi tte.s
fuuurrg,uasy C 15 uurupuuutJu, uarvful rrpliurizaliun
of Nh-tic thin filrnn near the stnichiomntn'c nolnllrl-
ri{,iuu uf Nb3Or b.v frnvnlsv vt id. aud Tustanli st al'
e decrde ngn allowed thern in resch the highest 7'r:
?3,3 K rcpurterl uufil uuw [2' 3]. Thr hcuvy Fsruriou
systernn with Inrp Fermi Energy, nnwly discnvnrerl, are
uot rr,ptcled tu rcirEh vury irigh fr's [4].

ftnly n nmnll numher nf nxidm in knnwn tn exhihit
s upurcunrl uu{.ivity. HiEll' tuurpcraluru suprrurnrluu'
tivity in the Li-Ti-O system with nnsets as high
ev l3.? H war ruportcd by Julurttuu rcl Et. [5J- Tttir
x-rty analysis rev*aled the prescnrx uf lhrcc differeilt
crystallugrlplric irhaoes, ouc rrf ttrrcru, wit$ a spincl
slruclurc. showing tlre high 4 t51. Other ox,ides like
yr:ruvsl,ilu+ srLibit supcrcotduutivity tlcryitc their
srnull carrier conr**trations. n. In Nb-doped SrTiOr,
with a= 2 x 10?n "rrr- 

l, thc pla.surt ctlgc is bclow tJrc
highent optical phouon. which ir therefore unshielded

i6l. fUir targe +leetron-ph$non coupling nllows a Ii
of 0.7 K t4 with Coopcr pairing, Thr wuurrun{iu uf
high electron-phonon couptitg in nnother netnlii*.
oxlde, also a psrqvskits, bcs*tnc cvldcnt with thc tti+-
covery of etpere.onductivity in thc mixtrl-vnliilt firllll'
pouud BaFbl -*Bi*Or by $lcight et uI., uls$ n drsadc
ago [8] The highest ?"o in homngeneoli.r oxygnn<lefi-
cicut mixud uryutuls is 13 K witr a r;umpanrtivtly luw
cnnr.entration 

-of 
cenien n=24x 1 0rl c-ln -1 

[9]. Fla.t
clru[runis bands uld u slruug brualiriug uruds wilh
a phnnnn feniute ncer 10{lcffi-1, whose intennity is
prupurtiunal tu [, r,riut [10], Ttrir lasl cnanrgrlc iurli'
cntis th,at within the EfS menhanisrn, nilB may find
stitl highar fr's iu pcruvukilc-typc ur relat'srl urc[allir;
nxides. if thf; e'lectron-phonon internctinnn lnd f.he
uarritr dvusitieu aL tlrs Feruri lsvsl uau l-& sultancuql
furthcr.

Skuug ulcctruu'yhuuu$ iutcracliuus in uxidcr

uxn (xilur owirtg to polarou forrnatiurr'as well as is
rui,rtxl- v dcrrt sy *tcrus. A supc.rc'oud ultivity (ruetalti*)
to bipr:laronic (insulstor) trausition phase diasrast
was proptrssd tlrcurctically by Cbal:r'avti:ty [11']. A
mL'chardsm for polaros fsfinttion is the Jahs-Teller
rcfTiiut, as studicd by IIii'Ek cr al. [121. Isclatcd Fcn*,
l*li'" and Cui* in octahdral o*ygeu environmeot


