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f.fi. Bcdnnrn snd K A M{ill:rr:: trn -L.n-Cu-fJ f,:rrtent

$ent,s cnd ths high re*ctivity of the oxeletc* owing
to thc cvolution of lerge flmount$ 0f H:U and tUr
during dccoupooition'

lv, conchsi0l

In thc c0ilcentration railge investigated, compounds
of the Ba Lo Cu O cye*"em ore mstsllic of high

tcmperatutEs. and extritrit a tendencT towf,rd$ locul-
izntion upotr cooliag. S+mplee anuealed nesr 900 oC

undsr reducing conditions uhorv features associated
with ao oneet of gri+nuli+r Eup€rconductivity Eeal

30 K. The sYstem consisu of three phf,Ee$, one of
them h*ving i+ metidlic perovokite type layer like

$truElurs. The chanrc turizitiio n o f the trew. a'PparentlY
ur.rperuruducting. phree is it progrnu$. Au ideniifict+"
dou rrf thtt phuse rairy rrllow grtrwinr sf uingle crvs'
ts.ls for etudyiag tlre Meiesuer effe+t, uud cqllectinH

$pesifirrhsil datf, to prove th€ prsscncc qf hieh Ii
bulk, cupercouductivitY,

Tk rttthor* worrk{ like to thaak H.E. Wcih'p-l for lrit hclp in gr{ting

f*nili*r with the condlrctivity m€{{Etr!F8s6I e}st€tlt, E. Cor.rttne

anrl H. Thnunc firr dirrr"uusiuus and a trititzl witding ol thg uanu-

ronpt.
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to ba idontilred as thc start to eupcreonductivc coop-
r:rntivn phnnnmenn in the isolated grains- it should

l.lr uut,:,t thar iu f;gauulflr AI, Coopcr pniro in oorrplcd
grnins have hrnn shnwn tn exi*t already at $ point

*lto* p(I') up*u co,>ling ha.u ctqcnEalrc'd try otly 20%

nf it.c highent valrre" This has heen prov*n q[s'litstivc-

ly t19l ind *"rt" ruccntly al*o quuttitatiwly [?0] bV

the negative frEquency shill occurrillg in a tlicrowave
cavity. In 100 A filtns, a shouldor ln tho fircqucucy

shill owing to 2D tluctuations was observed abovc
thc 7. of tht gtains. tu our Ba-Ls-Cu-O systclil'

a serils of laylr-[ke phases mth con$lderablc variety

in compositione aro knowu to sxist [16, 31]' ond

therelore ZJJ correla$on$ csn bc Drc-sont-
Thc gr*uularity of out syotfitu aan be jucdfid

from thc $tructufsl infotms.tios. aild mor€ quttrtita-

tivcly fronn the nonnui oonductivity behaviour. From

thc former" wE lcnow that more than one phase i$
prcssnt and the quaetion crieee bow large i+re thu

grsins. Tbis can be infened ffom the logaritttstic
fingErprint iu reeietivity, such logrrithmic iuereesss

arsusuauv 4s$o$iBtFd with bqinniug of luurrlir,ation"
A moot rwent erir.uple ie thc Andureon trsueitiou

in granular $n films [zZ]- Comntrln for ttre grruular

$n ssd trur Esnples is slgu the reeistivity *t 300 K,

lyinH in $re r.mge 0f 0.06 to 0'02 flcn, wlriclr is upar
the microecopic critillel reeistivity of P.- t0 Lshle'
for locatistioil. Frofi the tatter fotur-ula., au inrct'
etomh dists,nce .L6 it the reuge of 100 A is computed,

rlrus s. sizc of Euptrcottductillg graiff of this order
of msgnitud+ tuust be pre*ent, Upon eooling below

I., Joseph$on jrncti$B$ betwecn the Erain$ pha1c'

lock prqgr"*tively [23] and tht bulk rcdrtivity gadu-

atly drops to Ecro by tbrcc ordcru of roagnitrldt' f.ur
rarnplc i pig- 1). At larget current denctties, ths'

wcnksrJosrphsuu jrrnutions switsh Lu nurnral reuiutiv'

ity, retulting it e tenFrretrue chift of the drop, as

shown in Fig.3. Thc placceu in rcuis[vily wuwriug

below thc 80qr" drop (F'ig 1) for thc higher cnrrent

den,tity sf 0.5 A',/wn:, and Fig, ? curvc @) nay bu

+scribed to rwitching ofjuuctions to the notaal state'

Thc way thc uarnplcri havu bwn PrsPllE{,rysrys
to bt of cruciel inportaao+: Michel et al. pil ott

rairrcd u siugtc'phnw punr-vuhilu by uiaiug *ru uridw
of Is and hr, 

-nnd 
linflO, irt nn nflrrnpd*te tntin

*ud rulr*squcrlt anulcaling ai 10000 "C il air" rtrIc also
npptind this nnnesling cnndition to nne nf'our f,am-

i:ics, ubtaitcd by tJru dcsomposition of ths Folra-
sJrnrrding oxnlRtas, a.ntl found ncl $upercnnductivity.
Ttuu, thc prcparatisn from tbc ox*l+teo and anseal'
ing hclnw gt0 pfl Rre nffces.cf,.ry tn ohtain il. non-pcr-

ovskitc-typc phasc with a limitcd tcmpcr*h:re^r+nEe
nf ntehitiiy.*hihiting this ne\Y hehaviour- The forma-

tion of thir phasc +t compuratively low -ttrnpcraturt$
is favonred-by ths intitnste hir.turc of the aompo-


