.f.-g..;--:

-.\-'EP 0 334 517 Bl Descrl ptlon Technl caI Field 5 The invention is
‘concernéd with articles includi ng a superconductor material, and with the
~manuf acture of such materials andEmwmtssgéess Backgr ound of the | nvention 10
-Onaccount. of superconductor characteristics at tenperatures of boiling

ni trogen Beserikioand above, mate- rials having one of two recently

"fdl scovered conmpound structures show significant and potentially

' ‘ut i, o'mchnlang dt echnol ogi cal promni se. Anpng representatives of the first
‘*such structure are conpounds in the La-Ba-Cu-O and Y-Ba-Cu- O systens;

TF epf es®nt at Thednvohtion Iseomemedsithar tieledin6iaivighrs6jiefddRdubto ThateRbICAnt WFHOH I ng
- epr esent Weh nderiglsapdatideson [err], with [err] in the vi crnnl ty of %ﬁgturé%y

thi.s respect see also, 15 e.g., the paper by M A Subramanian et al., "A
New Hi gh-Baskgseu 'Hi"rqf-ﬂ\ﬁ"“rﬁmronductor [err] * Sci ence, Vol. 239, pp
21015- 1017 (%98 V\hr | e many properties of these materials can be studied
.in sifdter e T°P“q"l€°’§ qsigtics ptiterpgratiees iof talfingenittoge (Y Ti)iackbabdie) Gate-
“erystals 9] Io% Yepd sompound struptires shaw pianifisent endfoterit:llprendiutiontg
icofrel atiQ 8I‘e eopolpte Pisthe fipt §Eﬁ5e$“@6ﬂem ovmponms ain tthees .
RS0, as hg,g ,g %@Q’ BPEYB Sl e 5‘%"?’6’@5" bismutiogrontium calgur eurrdies use
_of  thig,- ep,o%g FbPRIAS aﬁg I‘?Y’""‘I B SO O 12 g rropect eaetalso,
~CUr r ent - Cijehcsi Vil 262 PR R b Suc W’??Ve’f’%"d}"i'?{' z?'@’@‘Ei’x‘l‘o‘!aorh-n-ghest
.in single- cwmehahy.ﬁareﬁés&kms i

béw b i t
-posited o pigide sifgly/&istdis dfﬁé{&dsﬁopxc%u:answds %&8&% L,ﬂl&r&i i o} Q ihice

“ t'echnol ogyuchital paraimsterdéndsiferdondRiRE réper élgbeasl:&‘{ faleQQ "m 4
»»g KoM B0 ( diggeotbe llseOﬂhln,mmulﬂa&eiﬁdd(%ﬂber&ﬁdﬁbﬁ@éﬁshaﬁﬂiﬁmié&mﬁ lmtm:f
s-super condutassnchvapability il likaytd bofighabtivesinglesOstal mtdridl fibre I%'éﬁﬁnl’g xr£ﬁ9 “ al's
such as . [esited singlysyystal layees, . simswilthing aridGoglcidevideqéthidiagyn Cupr at e an

jj:_-j"""hal i Gni bari um cal ci um cuprate superconductor naterials. Preferred growth.
""""“rs TIEas El’_ﬂﬂléﬂﬂiﬂﬂ'ﬂ’eﬂmrl sing crystal constituents as solutes, in

Eeonbi ?’fatron vvrth a flux co onent which acts 30 as sol vent; preferred
“Flux const Y °’hPf8V'%ﬁsr€%r © gIpiyth (deiesition, ipedaipitation) otipismmtied¥ontiincaicRcbuprate .

: :-pot—assr uf 9, mca cm "“e F‘E"H’é “‘ rseftmetrumconﬁewgnwrnsw asieadrsuisttoted Wsnadidi s
Luwof.-essen ShL p"s T 'E"érﬁaﬁrum CURTEMSUBEIBANEUCton meterinty. reforref growteild < -
diamege rag/hr A, ol ns as ?'%Fﬁ &‘r?"@%ﬁ*imrm‘y adly empgnentwhish apter .
Ll u

dedgd s d'%fmglm gui p|o chloride.
it i ;brmﬁérréd mleermarﬁ b?d'es es Ay it diegpaving

UCt UT 6 badi&s. dr®epithotidy Uép%glieﬁ lafets. %&%&tig venE%aye Ui}: 'qu%deﬁlpl' stal SHe
TS asticeRfue Bafreliafies Bt iab Gadkfg Bt Fd h au nsrd red as h .
upersaonsignlrtcart inflienBeson supeicon @KL ALilitn Qe peEEu!r SC“ pri 0” F' A2 ‘ﬂ"%\ﬂﬁ’

he Fi.gure i's a schematic representation of a superconduct or- quantum

nt erferémfee:whmtqnhe(:ﬁ&ﬂa@) 40 greatly enlarged for the sake of

arity, representing a pre’ferred enbodi mrent of a device in accordance with
~tQe tnvent ffbmFlgqr,elsarqcmamensmseptamnrofdsupercondu&m,uﬁiugumerf&my\faetédtﬂ?%édtﬁée 10
s 1 s t9 angfeadi ensiepd e dhvceks of glarity; pepresentioa breferrédosyrb@mdnt ofaitdvidedn S@pPraarib

~"i_"'f.'-gaps 13 tﬁﬁl’i""l‘ﬂ""(typl cal gap widths being on the order of 1 m crorreter) and

;};:}'el ectri. c‘;lla ilcggnec_trons 15 and 16. (For further details with respect to the

- .design an g of SQJID devices see, e.g., B. B. Schwartz et al.

'"'7._'7_'Super ondueigeq_rl ssu p1 I DS and I\/achl nes, PI enum Press, New York,
. 11977. ir, © ﬁsfbedg “‘B‘F‘°‘t'ﬁ\@fs|1ﬂ\?e41121quarat¢CHYers

I
.3~'-;':_11 and 2 Hisik hént dpe o9 % e(?rd:r T micrometen), a trical gennections 15 and
Thismih eiaf@mewam e L .
i 1o the devingEeoBReGitt tﬂeJeBi@teEéngﬂé{ilﬁtent fielidvbdt , laye ‘F‘l derz ; CCO)I; C}ance wi th
e &P &F m :ﬂl ?

i __-t he sV it tepositd BidnlR-StronflUm @i&vfn@éﬂp d Wwith p ﬁpltax'T | uxed
" irel t on showrih thalFigreS priiBisctir oo SHHGh ASordSodwith 1o .ﬁ&eﬁﬁb’ﬂ b iﬁl rbaxra {g S rate.
T O her -t HeversttOarii 12inLd fluxéd miélith ia$(ab18 bibstid skiPEs28.8, S48 &B% ' al,
Terystal’ grOtwrtthanito bigaust-shantium daickin cligifte bipéREHdLAR maferid) tﬁ in agoordance
+thal | i urwith theiinventionis epalicable ugthalliuen- RS ESRNBE@ sufBRbRiubt mé?@i)‘l'hggnj Ebderen- S
~-t.ati Fe. dipesgipesiton TRRGaCu.Qanding © ldad-aubstrutiitisriuthts@ohtbih Salitinhcubrate Qijekddhaue.al Ci Um
s cupr at e Y SieFR! Geiingcerrasentativeccmppsition havi ng represent ative conposition al |’

b

eing i Rgt ructural tao bisnut h- BbkaBhbiCame@aPs4 um cupr at e superconduct or
i -rrat eri ala eing isostructural to bismuth-strontium calcium cuprate superconductor material.
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=27 *EP0334517B1 Crystal growth in accordance with the invention may be -
-Lnitiated by spontaneous nucleation in a body of nolten materi al;
alternatively, .growh may be on &PyemdsvrBisubstrate. Substrate material Is
. chosen for chenical conpatibility with material to be deposited and, in.the

case of prededis GRwthSSaREHdndd hith ufd ..wahtﬁm ey y&.ﬁ.eétegyewnane&e%e%n %.Lbbo%w ate
materi al plofien@h@si@Naiteinitivbia lgo@BnRAP b dhdlsbal of tRtatel SUbStratd dhdferiBd bdedtor dhemies
griQun. Qebh@tigRy\athalateyial tbe depobia & in G& a8k bF pifendd] eSSntRily M- cBysisfdrawth, Sded

pol ycr ys baslbstrate M@l is ahoserd trgstaibgighislly goroptible ivih teriabitoi bl grownyQuitd lgbderaly, f r om

a nel ts, euhethyr gadinthepeddiiei sihgleagstal orgly@ystalihbimatana) andehethexgrowtigis spitexds, by pullipg oduce
super sat tromtimeth ochy dinevtieneloalihg, ggwih invalvee coplingsoas tb broduse ppersattration baundsndooling t 0
be preci pf thameltwithsespért topespluta taheptacipitatddesupiysupersdtuation being at least ipithsi viginityof af a
surface @vrfacponia froion whgie precipiptiop isisiesitad. lo manydnsthness, degired jorpwiienanditiopssesu rem

desi red gragw PP°E‘ISI?6H 't‘?"d’ﬁ%!‘al' -alamnativelyy withmgit ispperpture Reld ¢aRgfant pn ayergs, @ he!?N?‘?L"P‘“fal l;

al t er Hfat |9(Pé'le Mesde g é‘?’%ﬂ”ﬂ‘?‘@'%F‘éPs%ﬁ'éf"aWP "l%a 'H?)br age,

tenper at ur. e °' pé‘ﬁ °"é’é ‘q may °5’@F &@P as,
substrat ’5‘ "'i'"ﬁof’(?c' eSHa edb t
of a pI a ﬁ‘t’lﬁ? E%‘O(?@ fgf d§'s | rowmteggl%ﬁ?r%a BrF g éy el‘laﬂ

N aran
hi gh-pi ur it Héﬁ‘f&ﬁs Fn ﬁée S1‘u°te qu&g onﬁen%oarpré?é?%){ of
mol te“ m%&fn':f Lféps méi M%Eh k or a mixture
i ngr edi e shdiuh Qhibriids Hld?i@e leorpldrfdftaRy p%hidﬁ @faft MDét g@ﬂm SréenCof the red
pref err echalnadte E&&H@oﬁr’é&ﬂ&.ﬁaﬁd Qen &s, e.5) @ibigilirh Bifforiaé, Yaid sall Shéunis Br dtrRFdARFIdYk UT €S
are in aahdM@hRdesr om 650 C to 800 C. 15 Preferred nelts conprise a

g;t & CONPING brhpokitdiobdepbditbdgyedsGs relatively indénisivaito e Eanetititiodf tHelsblute Bdniponent of

er r e @ n@Wih the ddlatiod arhoaftt bisnflithweing)&timejpaBdt ansitiveOliowbVee intitatrovat @om b edvargly

SOdI um c hisonth-defjciepohaliserids i favot ®samikenduotor ghash oven theedesiredssopkireondiuctat phased Gorand
pot assi usiderkd axfavdeable & excesgrixmaesatiaoguced p.0i kynddifig sadiummpside tdzOmalidasyti on asodioent  of
the re- whipridd 8px rergh dddilion heeingeproiound|tkigydr regulirn arwh of gryptalp from the meilt. Apd, Fpally, umi
chl or pde carg fsdndicaiad [n pEaventipg undysrloss eHiismuthibly gysperation frem temglsr i des. 20 The
conposi ti orfn gevicg g rduseyin @ @F’S"e with ﬁ"%l"&‘i“i“% ‘?' ﬁ?&ﬁm Wé“f‘d‘ ‘PHE""““ with
constit ut°fh “EFFsst'fﬂé‘e%*’r“ﬁ‘E 9epes! nt of
bi smuth B& é‘fm' °f g8 S'ﬁ’s qucPHay[eﬁ Yse 5WY?' s'g’gt;%i‘el
bi Srm h %I{g%ﬁb rpa § ellas o é?r y

desi re d me ho sasm olvmgopatter ge rati oac?n evel(a) e%(gﬁfg’ar?ﬁ] fFIB dsb%é) efn S OX

|ntroduce by addl ng SOdI um oxi de to a rrelt based on a SOdI um

.chlori deE;; f “such addition havi ng been found to favor regular growmh of. .. .

~crystalsTromthe nmelt And, finally, 25 <care is indicated in preventing.

UNGUEd 0SS Comokthelly i cX6HDERI RS s I BIOWHE broxinét SRbines LD R pEar UT €
I N accor ¢gace;, V8972 giCa@H)NHRIAI3PIN Bif, YTHt Mixtull Wisiplacstiay al@enistadenpsralifiyf 4 Ct i on-

Wi t h ot heroxipaBly #65C; BeenIdndpRtutinGS thersraisal tejapprokimately8o0d andheld there for spplusimatalyes |,

t he depodihburénpredeactionaf homituet After doaling,iti®, resaitinh biofyovap grotrdiintd apgwds, and the powder

sem condwes mixad withedoflium shigride Bgratiomd h ity \wright. Alyeenesultiny mixturecwrsiplagedrivarpietinm of
dgpf)s fot egrycibieand fremedinioalmelt hy/hgating it atempenaturp oftaperpximately 859 CoAfier baldingat this dgm-

met hods |Pﬁ'€1“[fd?'ﬁ§"'?’t'}??‘ﬂ¥ 1 hauf, e mgl wageioweg do ‘i?PFé‘i dlemp MP'B"“SG“'Y 7 ‘H 8ds as

i nvol vi nrq:’ %Pﬂ‘%‘ﬁ ’eéﬂﬂf‘gdft‘(}"eff” ﬁ’f“ﬁf'sd" e fom fiplate! Pa’sﬁt PI owed
by pat te a[c? q J}gq: I& E?ﬂ ;C?rfa grea A an ars were s el@?tgfﬁ

obt ai gsed g§7ha ic ll ol rent :ﬁlé FS SW'ZF} o crys was n

Quo, 7 wat‘g t ers eng gw ﬁ‘n g;to l th C! , ure

pl aced i ve p m é’o‘?&lT{me in
tenperat ‘Meecq)@é &f}&Qs etk @ cieﬁ‘zeé‘ dI?PJcE‘:JnYan elal Gfthortiobic

h
appr oxi Mafebiwith diidhdiont 854 % @ELRAGE 3' o@@naﬂ bmdtdlE ana a&%&&.ﬁmen%fn&ﬁé sup&Hiticd) Brystald €
resul tj NGeRQekend@for habHABCVE) By RonRAREHREsfieREpdnlidht MIBVHSE ab¥3sbtidH nb&Jerdinhd]

sodi um chbriedCors oPabsérbion wad at & tenﬁerhmre\wépgmim&be 11596 dhd théd@wdsl 2hath Rerd@s

pl aced i fn ds@btidh afttsmpbdature slapprédintateyad K. At 4N @shpleratufes anitfoldve BysofptdniwaB gnidoP a

t enper at udpi: andl grafit Wit theahaghatic B8din Ge difdctionlof thedrghitaiggraphic blakis Supmonduetiviiwase f or
appr oxi ndrkncodfirined iy, resistivity angl susceplibilita measn@dherts Zero aisistanceavat auhisesdat altempad-

appr o%i mrepfiapatelnaBhelO iy rate of approximately 2 C per hour, resulting in

t he for mat i Bis etifct efingreasingdheimeasurieg cugseniwasstudied pver be raNgerfamH 4 190 Al (qlculatedf ac e

of the menthe bpsisaf gareplecress gection); thefrarsiiionlempergjyre yesfoundisiiftiby despthamhi oveathis wer e -

several (ffn9P (anisidicative gHigh cfficelicurgenyifiegt®™)- gr eat er than 1 mmand a thi ckness of
several mcroneters. These crystals wsre separated 45 mechanically from

.the solidified nelt, and adherent salt remants were renoved ffromthe

crystals by washing in water. O her solvents suitable for washing include

acetonitrile (nethyl cyanide, [err]).



. Energy di spersive spect roscopi ¢ analysis (EDS) showed no det ectabl e | evel's
of sodiumor of chlorine In the crystals. Crystals were characterized by
X-ray diffracti-on, and they were EmosshsipBhave an orthorhonbic subcell with
di.nrensi ons 0.5414 x 0.5418 x 3.089 nanoneters, and an inconmensurabl e
'superl at tixgRple & ystals 50  were screened for superconductivity by
monitoring their field-dependent m crowave absorption nearzero nmag- netic
fiéld. Onsetrysti gadiiisabscativd Whdve MExamPIETTRAY cairibd 6ut Wit PBRBNIMGnIERdeRs Yiuxnigterks and
t her e wasinsteag hicsogiurh chidrieé Seovinlory@tIs Giddskéhalif the 3arhedfidftioR by kn@ phisical BlRb&dsBt el y -
90 K 8t all tenperatures, mcrowave absorption was .anisot- ropic and
‘greatest Exemnple 3 he magnetic field in the direction of the crystall ographl c
-c-axis: Superconductivity was further confirmed by -resistivity and . e
-suscept i bi | PEv§algronthas deperied aboyein Example|1 wasicarried gt witiac§0: 59 wold percent(etteatpi@nia-- 55
ture of d%@ f §%qiypatasgiurg ghiqride gs,flux srefedaliinstepd phsodiumdilanide aléne. Growrseryitaighades+ ent
was  st'lidiBtfielxfhs samg gophology apd Rygicpl rropentieyy A/ [err] (cal cul ated on.the basis
of sanple cross section); the transition tenperature was found to shift by
| ess thahm%)| K over this range (as is indicative of high critical current

densi ty) EP 0 334 517 Bl Exarrpl e 2 Crystal growt h as descri bed above
,._' n Ex%rplﬁ J\ kin a%gé Jut% cgcel aé: rale d-rgl%s g Lls—
instead of g 's iaﬂf prat iuﬁ\r Eﬁu& ehnall tp%ethod

nor phol ogy a&mbne &blﬁ@ nislt létﬁlﬁr r |n co "23 escr i bed
above in Exanpl cnﬂammabmﬁdww&mm, fthefc osmm&ﬁsd?ﬁp

m xt- ure ofuiddigshtidiitied frorh thEglol ddndisling &%oéudﬂ%loﬁ?éaﬁnﬁ péthsshi Shi6HR ' um
chI redle al one. Grown crystals had es- sentially the .sane m)rphol ogy

phy siZ a[Theyneshad of diain 1 in@high said at Bast dne fmlmdamdorl’sﬂmtem lemowgnt by veblgtii of 50 per-
i ncI udi ng a"%ﬂ’yﬂ“@fe'?flﬂs’rl’ﬂtﬁhﬂ%fts?'@)ﬁﬁ'tWP%‘@I%#WMM@Q e, lead-substituted.

bi s- nmuth styont U upr at e o thal | i um bariu caIC|umcurate.
super con uclt:rér'ﬂeﬂ|1 erla ql'"vg'l'g ﬁ%ﬁ?"ﬂ%“&‘ B preset fye é@@ﬁ"feﬂ yeighiptsaldmet, o5t
tocal Py, ssairhl mthdd of SRR inSwhitd ss@n&tebmbﬁaﬂtém%se%%bﬂm{@.toﬁéa al’, CHARACTERI ZED .
IN THAT said nmelt further conprises a flux conponent -conprising at |east-

one f I uxiSng Theyeethodotdaim i kdvhlcheﬂtdﬂdxeorgwonupcmmﬁsasspbtassgm@hlomadl um chl ori de and

.pot assi urg ct}l oride. 20 The method of claiml in which said at |east

.one fgupm hg %Bﬂ'f“(?[)‘??é’f"‘f“d‘t"@@ Salhfiu SRTRPNeNS §oriETe RRdiugY chigtide,sad notasgiym chigride. :
reater. gf ts. 3. The

_,ﬂet hod 019 cfrgble‘}‘]?%ﬁw %2?‘3’“@3%‘3?@ en Ser;@%;ai@é&p%%@étmé “percent by -

~Wei ght ofe. samndmldbfdai}winwh“&hmmamsza&melkwns%shd&timsbmm&einlmnge e
-*¢onponent - ctwmmmsmmll um chloride. 5. The nethod of clai m'1:in which:said:

“ftux - ﬁaorrponent conpri ses potassiumchloride. 6. The nmethod of -claiml In:
- 5hi ch sal d F'FW"I?SHWT@F\%"'@GWH“S‘E?@%NBW@W&Wk?éyhmftﬁs'ﬂ'@a assi um chl ori.de.

=300 niag coollng |stoatenperature|nthe
it ange from Fﬁa %gh@h&%h&?ﬁg P&P hod" of cl aim31 In which preparation

sai d mel an smawflnmaadaﬁ@wﬂsmgg tRdyl & BBRGRbHRI BichR gl e biRMd S ] o
[ r] # 35 9muthis@ontith EatilinOduprale fdr Malliurh-Banid &lﬁuﬁ@W&up&@&n&uﬁoﬁmﬁl@ﬁ@%ﬁ&l bddyOM

sai d body byeingsdssantally Sifble-chyseal fomi dnd Bavinh, atlksst dtsdneinfaninbtuiiig st6ys aidRgeleswhiht h
wat er. 11. HRAgregetthaiZznmf manuf acture corrpri sing a body of bisnuth-strontium. .:

cal ci um quji_at e, | ﬁéd substituted bis- mut h strontium cal ci um
cupr a%; YepKticte; of it AT in wiich saidchody)s E'ﬁlfﬁ“a’t'%'aﬁﬁﬂ'é? subpfeRtPe t or mat erial, said
“body being in essentially single-crystal formand having, least at sone

. manuf act a dianmeter which is greater than 2 mﬂ 12 The artlcle
~of clai m%%nﬁ'ﬂgé\ﬂgﬁ% said body is an epitaxial |ayer on a substrate. '

Verfahren zum Herstellen eines Bauelements, welches einen Kdrperaus Wismuth-Sh'ontlum-CaIclum-Ku-

50 prat, bleisubstituiertem Wismuth-Strontium-Calcium-Kuprat oder Thallium-Barium-Calcium-Kuprat als
Supraleitermaterial enthdlt, wobei das Verfahren das zumindest lokale Abkﬁhlen einer Schmelze umfafit,
welche Bestandteile des Materials beinhaltet,
dadurch gekennzeichnet, da® '
die Schmelze welterhin eine FluBkomponente enthalt, die mindestens ein FluBmittel umfafit, welches aus

55 der Gruppe ausgewahit ist, die aus Natriumchlorid urid Kaliumchlorid besteht. '

2. Verfahren nach Anspruch 1, )
bei dem das mmdestens elne FluBmittel einen Gewichtsanteil von 50 Prozent oder mehr des Schmelze— -

4.



.45 ‘Patentanspriche 1. Verfahren zum Herstellen ei nes Bauel ements, wel ches
ei nen. Kor per ausW snut h- Stronti um Cal-cl um Ku- 50 prat,

bl ei substitui ertem W snut h- St r onep o334t 81 um Kupr at oder :
Thal I i um Barium Cal ci um Kuprat als Supraleltermaterial enth3lt, wobel das
Ver f ahr @Ra i@ zum ndest | okal e Abkfihlen elner Schnel ze unfagt, welche

Best andterte des Materials beinhaltet, dadurch gekennzeichnet, daB die
Schiei ze Veryita plbivth 2 deritey Bi@amcammﬁ M dabried ol Wit FEiaBSkE EnfoRGe SMukinbteriNi t T €l
unf a~t , insehdbfesdiumichidfe. Grown crydials héd espgitial tRGemeinbrphology and@dhydicalpfoperties.
Natrisum:hl orid und Kalluncthlorid besteht. 2. Verfahren nach Anspruch 1, -
bei demEdamoled ndestens eine Flufmttel einen Gewi chtsanteil von 50 Prozent

oder nehr des Schnel ze- 4 . EP0334517B1 Exanple 2 Crystal -growth as- -~ - -

descri bed @ grovth aﬂ@ﬂwp@a@vmgxw!eﬂw@a castiad oyfiwitha gbi | Pgreent feutsptichyaixta s

f1 ux naterqf sediympotassivm ghioride,as il eatarighinstpad otsodiyi chieride elgnes Growp crystale had o8t | v
the YanseWBPSifoPoe FoRAdoy AYLRtel PRSPt i es. 5 Exanple 3 Crystal growth as
descri bed above in Exanple 1 was carried out with a 50-50 nole percent
(eutecti Q m xt- ure of sodi um potassiumchloride as flux material instead
of sodium cﬁl oride alone. G own crystals had es- 10 sentially the sane

m)r phol quﬁaﬁﬂoﬂ@é’ ikingth e Qgﬁumdﬂfﬁkmh-;&m cattud Blphid leb PLubdiidadR. 2
devi ce inc lsirdhticin Sairilnf Bdi iy Q&M&U&rﬁfaﬁ‘eﬂm said method

| ead- subst Ldnprisiy ddbfing a'?ﬂétt lﬁsfl@&ﬁ;} 51d e copiiSing dbisitedts oPSaidinbidr lall um-barium

cal ci um cupr at CHmtalzedwtmsaiehﬂnmaherc&ﬂsﬂsbsmmap&@mmﬁvsmamalowg a

nelt at | easuinglagendididtted frovh the igidup canBISGAY ioFdotigm erdiEé aridpetassiunthiofidl d Mat er i al ,
FBHARACTERI ZED | N THAT said nelt furt her conprises a flux conponent

CONpr i si2ng The mateod&f claim & inpwhigh #ene dxing egegiporsivies erRmaymbyeighb P 8o ng of

sodi um chl s?wter@reamofﬂmpasﬂgﬁi ofiak me pxclygive of gaigcongtijyentiet hod of claim 1 in

whi ch Sgl dTﬁale meﬂ?o% I‘clan m[\iqlhlljc)ﬁlsanlgf:orgﬁm CO saﬁtgufoesag n%mw @‘htoﬁad‘ﬁ ght of 50

per- cent or reat 'on o

cons#i t uentre mahothaamt.me&d ﬂl_.,adombanehﬂommsséko&ah dm&aast Ituents represent
10 to 50 percent by weight of said nelt. 25 4. The nmethod of claim1l in
whi ch s&i dThd m&@@h@némwwﬁﬁdﬂmmmmmmmkmmm@loﬂd'ehe met hod of claim

1 in which_said n pri ses’ pot assi um chl t hod
of | Cyal i 1Tl St e B SEmRSTEn Bt SRk P NEHr

POt assi ym fd Aehdd®r ciai 1?nwmcm€oliﬁ§is'&9ﬂeﬂfz r&br@inqﬁe]fa_ﬁgﬁMBﬁbﬁ(E@dbng is to a
tenperature in the range fromf[err] to [err] he nethod of claim1l1 .in
whi ch prse p aiherhétion oddlaim A iicwhioh Ipteparaﬁuphfsaeﬁndlteahpria@ heatingitotadeneratitre in the kangé he
‘range fronfgre7sfCoO0ferr]. 35 9. The nethod of claim1 in which remant
saltsi s renpved from sai d bo%'l'rl y washi n 10. The nethod of claim9 In

whi ch wds hil iymetaodf ¢igim, 1y which remnantgglt is removed frogysaidhbedyrby Weshing: conpri sing a
body of 4pi %M&lﬁoﬁ%&ﬁ&b%ﬁ&lv&kﬁkgﬂ iﬂ;‘ﬁ, | ead- substituted bis- 40 o
r

mut h stronti.um cal cium cuprate I 'um bari um cal ci um cuprate

syper conduah edticlEBf mdnufatture Sethpisid4llyod Of HignuthFsirE:RitA Béltiah tuprate, Red-eubstiuyeitbal f orm
and ffavi ngmutistroriion taldilim auprae, bitthalfumctiatin bariii augrete sapetboaduetbianataslal, sdid bogly

gr eat er t h&eindin essentidly sindlércrystal form besl having; htdgashalisbme mamfaciolingsiaged a tigoaterwdician

epi t axi al [Iszyeater han 2amaubst r at e. -

12. The article of claim 11 in which said body is an epitaxial layer on a substrate.
45

Patentanspriiche

1. Verfahren zum Herstellen eines Bauelements, welches einen Kdrper aus Wismuth-Strontium-Calcium-Ku-
50 prat, bleisubstituiertem Wismuth-Strontium-Calcium-Kuprat oder Thallium-Barium-Calcium-Kuprat als
Supraleitermaterial enthélt, wobei das Verfahren das zumindest lokale AbkGhlen einer Schmelze umfaft,
welche Bestandteile des Materials beinhaltet,
dadurch gekennzeichnet, da
die Schmelze weiterhin eine FluRkomponente enthalt, die mindestens ein FluBmittel umfalt, welches aus
&5 der Gruppe ausgewahit ist, die aus Natriumchlorid und Kaliumchlorid besteht.

2. Verfahren nach Anspruch 1, .
bei dem das mindestens eine FluBmittel einen Gewichtsanteil von 50 Prozent oder mehr des Schmelze-
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45 Patent anspri che 1. Verfahren zum Herstellen eines Bauel enents, wel ches
‘el nen. Kdrperaus W snut h- Sty ont i um Cal ci um Ku- 50 _prat,

'_bI ei substit ui ertem W snut h- St r ont igp gasad ggYMm Kuprat oder

~Thall'i um Bari um Cal ci-um Kupr at als Supraleitermaterial Lmlmml “Im”mas
:Verf ahr en dasan 41] nkfgdueesées#nég Le Attq{al hl en ei ner Schneiz

“Bestandtei--€ g St ert a e pert tet, dadurch gekennzei “chhett daBSdi& -
_-Schn:el ze- y\el\ieagﬂaé,{haa{mprﬁém konponente enthilt, die mndestens ein

“FluBm ttel Luat@tme,aewméaesom@&ncmsprozemdﬂfs@wmrsm@gemhl t Ist, die aus
"NatTl ugrchlorid und Kaliunchlorid besteht. 2. Verfahren nach Anspruch 1, bei

dem das M- nd@ﬁﬂmammpﬂhﬁm ttel einen Gew chtsanteil von 50 Prozent oder
nmehr des’ Scieidemnglie Fukompopenty Nagigmehiorid pefweigint ei | s ohne di e Bestandteile

darstel |t hre nsr 111 111 12122 !' | 3. Verfahren nach
Anspruch ﬁ :g P %zeq:(e% “% Io% URN@S 50 Gewi chtsprozent der Schneize
darstebl en.. ren nac 1, be! dem di e Flul Skonponente -

~Nat ri unthg, orveﬁamhfdaaimspmén Verfahren nach Anspruch 1, bei demdie

FI uf konponenjeRtelfidie FiLMRdthpandnth NetHulhErlditl und Kalidinchlofid auldist. ahr en nach Anspruch 1
bel” dem di e Fi ufi konponente Natr.iunchlorid und Kaliunchlorid aufweist. 7.
Ver f ahr enf- naeffahengngehisiserach 11 5 bei dem das Abkuhl en auf eine Tenperatur
i m Ber'®i ch. \Peifleqsigs &bkifien sybrinademperayrip Bergich woa FFCMbiefPOkertignNs pruch 1, bel

dem di e E’frg} tell&nlg‘sdeéyschrrekze ei n Erwarnmen auf el ne Tenperatur Im

Berei ch von by bei
dem Restsal ggmi’? JRipl Qﬁurc vvasc "?a‘ﬁn aé")t/? ernt r@&u{‘t@ﬁﬁr&ﬁ%ﬁ%}&a ren
-nach spruch - be! dem das Waschen mt Wasser erfolgt. 11.

Fent'i gungnsanlaﬁhﬁén,naurﬁramm el nen K8rper aus

~W-smut hSt r- orbel demRestsalz vomdéinl [§orpdr dyrcthAbavasoh&rsdntférativermit em

‘W srut h- St ronti um Cal ci um Kupr at - oder
~Thal | i um:¥BarVetigrengpeh Ansprue for at - Su raleitermaterlal, wobel der Kérper im

WES et cher?etﬂeﬁlgﬁ?@’l’s&f‘?“f'ﬂt "é'§ff?' t und zumindest in i rgendei ner

Ferti gunggs tedfuGurigbdtid, $<%Pp£ € Mishin:sudRiim S5l Aliku .Gﬂ& aé
“Artikel nac w&%ﬁpé . nc.umi i A Y A v T
ei mem Subst rgaf karser im WesentRAUPERM trérmas&t und EinifdeSGH iR ndbihef ﬁé?ﬁduﬁ&%thl@%indn un

=di=$posi 11 cCahneRaibesiat, 66 gitRaHals@msEd t Ue par un nmateriau supraconduc- “teur: -

wgonsi-dtantsen cuprate. de-.cal'eiumet de bisnuthstrontium en cuprate de
cal C.l um et2. detidgingchArsprgehdn- tium avec substitution de plonb, ou- en
..de -bgldemdes trpegeing delaldische PabishtputpinemSupstraldéd6 conprenant e

n-éont enant " des cons- tituants du mat6riau precit®,
Revendicatlons R )

Un procédé de fabrication d’un dispositif comprenant un élément constitué par un matériau supraconduc-
i et tayr consistant en cuprate de calcium et de bismuthstrontium, en cuprate de calcium et de bismuth-stron-
. \_/ o -~ . tium avec substitution de plomb, ou- en cuprate de calcium et de thallium-baryum, ce procédé comprenant
. e oL le refroidissement d'un bain en fusion, au moins de fagon locale, et le bain en fusion contenant des cons-

ST tituants du matériau précité,
' CARACTERISE EN CE QUE le bain en fusion contient en outre un composant de type fondant qui
comprend au moins un agent ayant une fonction de fondant qui est sélectionné dans le groupe qui
. comprend le chlorure de sodium et le chlorure de potassium.

2 _ Le procédé de la revendication 1, dans lequel le ou les agents ayant une fonction de fondant représentent
_une proportion de 50% en masse, ou plus, de la partie du bain en fusion autre que les constituants précités.

ST - ~3. .. Leprocedé de larevendication 1, dans lequel les constituants précités représentent de 10 4 50% en masse
.8  du bain en fusion.

3 4. _.'Le procédé de la revendication 1, dans lequel le composant de type fondant consiste en chiorure de so-
C dlum :

'8, Le procédé de la revenducatlon 1, dans lequel le composant de type fondant consiste en chlorure de po-
" tassium.

o 6. ' _Le procédé de la revendication 1, dans lequel le composant de type fondant consiste en chlorure de so-
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T‘CARACTERl SE, EN CE QUE | e bain en fusion contient en ouHLe—trn—f:m‘pfrsanf—de

fpype fondant qui copprend au noins un agent ayant une  "
qui est s6lectionne dans | e group&P@IB4EdIrend | e chI l“mlm(ﬂil“ﬁn
“¢hl orure de potassium 45 2. Le proced6 de | a revendi c L JdmnSs equel Co
I ou | es agduith & ed¥idtire 4B Botdsaial | on de fondant repr 6sentent une proportion
-de 50% en masse, ou plus, de la partie du bain en fusion autre que les . . .
const i t uamt stqmsaétde@ revendiation [l dasieaud @eefulidissementestefietiué ibquiundtempleatse daps|u el

1 es . consti tu'&ﬁ'?%e‘ffreé%?%’screpr 65entent de 10 a 50% en nasse 50 du bain
en fusfong 4, le a eve n uel le osant de
fype fondant: “.’gcgdé e'a'éj'ﬁ:g'q T ap’ a@k? 9@"?“’[15‘%‘8?8%’6’{?8 nB‘F‘éfage |
revendlcatl&n % Jﬁ 'ﬁ osan e type fondant consiste en '
chlorure ge mroctmumen@eanmmd%%@éﬂ&m Sheavk aariaeyg%rwkeﬁ@star@&r ileuénsiﬁmeclt@que'
|l e cogioosant de type fondant consiste en chlorure de so-

S di un’et 1® nLqﬂrncaémeéa rdenq!mtms% flangriequél le lavage eSVeffectﬁéeavmddemhe de | a
revendlca‘lon 1 ans | e ueI Ie refr0|d|ssenent est effectuejusqu' a un

nau qu ra %@Hé:oepéstqnben ouprate de

t enper at u m e'g 4 t '
revendi cat | o "‘Ima F}gl e ﬁ'lﬂe un
'Chan f,@ge J ueng?a rLB% urgnt; bri %(l' iam?ts:e i est su ri a Ifl?’
procede de | & reven | on ans &q ue on enr everpar gV Gf"é 2

restant sur. darﬁieﬁj@%fev&ﬂt%bﬁ(ﬁ dahd |que®|é|én€énDJr&ﬂ§Gﬂs.St€ oh Ghe' BYCRE Bliadid P urd

.dans | equel dubsthtvage est effectue avec de |'eau. 11. Un article

manuf actur6 constitu6 par un 6l enent en nmat 6ri au supraconduct eur consi stant
Mpmate de calciumet de bisnuth-strontium en cuprate de calciumet de
bi th-strontium avec substitution de plonb, ou en cuprate de cal ci um et.

de thalliumbaryum cet elenent 6tant sous forne prati quenent no- 15 .

.hocristalline, et ayant, au noins A un certain stade de fabrication, un .

diametre qui est supbrleur a 2 mm 12. L'article de la revendication 11, - e
.dans 12quel |'6e6ment pr6cit6 consiste an une couche epitaxiale sur un T

“substrat 20 25 30 35 40 45 50 55 6
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