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as a cluster beam which is a beam or beams of cluster of metallic
moleculars. Then, the spouted evaporated BACKGROUND OF THE INVENTION
metallic element is ionized by electron beams. The ion- ized metallic beams
are accelerated through electric FIELD OF THE INVENTION
5  fields so as to impinge the metallic beams onto a sub- strate while
oxygen gas is spouted toward the substrate [0001] The present invention
relates to a production    through a nozzle assembly provided in front of a
holding method and device of superconductive thin film such as   i portion
for holding the substratejThe heating of the cru-  . Ba1l.YCuOl-Y which is
utilized for various purposes.  cible is controlled so that the amount of
the respective 10 metallic evaporation is made to be a predetermined
DESCRIPTION OF THE PRIOR ART                        mole ratio, whereby the
superconductive thin film is formed. [0002] There have been known various
kinds of su-   x [0007] Furthermore. according tolcclaim 5] there is
perconductive materials, whicn are utilized for various    K adopted an
apparatus for producing a superconductive purposes such as Josephson
junction devices and for  15 thin film as defined in claim  said apparatus
compris- others, and which are very important.              ing: a vacuum
vessel having an internal pressure main- [0003] The superconductive
materials mentioned     tained at 1.3 Pa (10-2torr) or less, closed type
crucibles above are generally made of oxide or carbonate. which  including
heating devices, the crucibles being provided have been conventionally
produced by sintering or pres-  inside said vacuum vessel, the metallic
component ele- sure molding of the powder of the oxide or carbonate.  20
ments of the superconductive thin film to be made being [0004] However, any
oxide of the components of said  respectively charged into said crucibles
as a simple sub- superconductive materials has a high melting point and
stance, thermionic beam generators ionizing the evap- it is difficult to
form the thin film thereof. therefore, each  orated metallic elements which
are spouted as cluster of the oxide or carbonate is processed by sintering
or  beams from one or a plurality of discharge tubes of said by pressure
molding so as to form a plate shape thereof 25 crucibles, accelerating
plates for accelerating said ion- up to the present. Therefore, in the
manner of the pro-  ized cluster metallic beams, and a nozzle assembly sup-
duction method as mentioned above. it is difficult to ob-  plying oxygen to
the ionized evaporation metallic tain a superconductive thin film with good
crystallization  beamsiprovided in front of a holding portion for holding
and adhesion, and though a sputtering method and    a substrate. to spout
the oxygen gas toward the sub- MBE (Molecular Beam Epitaxitial) method are
consid- 3O  strate7 ered as other methods of the art of forming the super-
[0008] The simple substance of each of the metallic conductive thin film,
they are not satisfactory as an art  elements charged into respective
crucibles mentioned of forming the thin film of superconductive materials
of  above is heated and evaporated by the heating device said components.
included in the crucible. The evaporating speed of said 35 metallic
substance in the crucible is controlled by adjust- SUMMARY OF THE INVENTION
ing the heating temperature of the crucible and the spouting intervals of
the metallic elements evaporated [0005] The present invention is made to
solve the  in a throttle shape through discharge tubes of the cruci-
pr6blem in the art of forming superconductive thin film  bles. so that the
composition formula of the metallic el- as mentioned above, and the object
of the present in- 40 ements of the superconductive thin film, which is
made ( vention is to provide a production method and device for  by the
vapor deposition of the evaporated metallic ele- a superconductive
thin-filmincluding Ba and/or homo-  mentsontothesubstrate,
ismadetobeapredetermined logue elements, Y and/or homologue elements and Cu
mole ratio such as Ba1l-YCul when the metallic ele- X<   as metal
componenivhich can be made from the sim-   ments of the superconductive
thin film are Ba. Y and Cu ple metallic substances of the component
elements  45 for example. without using the oxides of high melting point,
and hav-  [0009] The metallic evaporation streams spouted as ing good
adhesion when coating an object with said su-  cluster beams from the
crucibles are partially ionized re- perconductive thin film.
spectively by thermionic beams radiated from thermion- [0006]  As a means
to solve the problem mentioned  ic beam generators. above;-claim 1 of the
present invention provides a pro- 50 [0010] The ionized metallic
evaporation streams are duction method for forming a superconductive thin
film  immediately accelerated by negative voltage applied by on a substrate
comprising following processes thajt in  means of accelerating plates. A
certain degree of volt- a vacuum vessel having an internal pressure main-
age is so selected as the above negative voltage as to tained at 1.3 Pa
(10-2torr) or lower. each of the metallic  obtain a stable deposition speed
even in the case that component elements of the superconductive thin film
to  55  the accelerating voltage is not supplied by the acceler- be made is
charged into a crucible to be heated as a  ating plate simple substance
respectively so that each of the evap-  [0011] Oxygen gas is supplied to
the accelerated me- orated metHilic elements is spouted out of the crucible
tallic evmporation current mentioned cbove from a noz- This is the
replacement sheet Date:                                                   2



3                 EP 0 285 999 B2                  4 zle assemblyirovided
in front of a holding portion for  heating method or an electron impact
method may be holding the substrate, to spout the oxygen gas toward
adopted as a heating method of said heating devices the substratelbefore
the evaporation beam is deposited  31. 32 and 33. onto the substrate. The
oxygen gas is preferably sup-  [0016]  Furthermore, the production device
of the su- plied to the metallic evaporation beam within the range  5
perconductive thin film comprises thermionic beam gen- that the internal
pressure of the vacuum vessel is 1.3  erators 41, 42 and 43 for radiating
thermionic beams to Pa (10-2 torr) or less, particularly lower than 0.1 Pa
the evaporated streams of metallic elements spouted (10-3torr). Upon
controlling the heating temperature of  from said crucibles so as to
partially ionize the metallic the heating device in thecrucible, the
ratioof the metallic  streams Accelerating plates 51, 52 and 53 also are
pro- vapor pressure P inside the crucible to the internal pres-  10 vided
for supply a negative voltage to said ionized me- sure P0 of the vacuum
vessel maintained as mentioned  tallic streams so as to impinge the ionized
evaporation. above can be obtained to be P/P0 '- 102, preferably P/  stream
onto a substrate 5. PO ' 104: whereby the evaporation stream spouted from
[0017] Oxygen .gas snould be continuously supplied the crucible can
bemeinto a cluster beam The above  to the ionized evaporation stream before
the evapora- mentioned cluster beam loosely combined by the Van  15 tion
stream is deposited onto the substrate 5 by the ac- der Waals force acts as
a monovalent ion and Can   celerating plates 51, 52 and 53 (i.e., the
metallic evap- X effect on the improvement of the crystallization when
oration streams of cluster beam is impinged and ad- producing the
superconductive thin film. Moreover, said  heres onto the substrate surface
in a state of lamination ionized cluster beam is accelerated by the
accelerating  layer), therefore, a nozzle assembly 7 for supplying ox-
plate in the electric field and is impingedto the substrate. 20 ygen gas is
provided in front of a holding portion 6 for increasing the momentum
thereof so as to improve the  holding the substrate 5. adhesion force
thereof.                            [0018]  Moreover, all of the component
parts of the production device of the superconductive thin film are BRIEF
DESCRIPTION OF THE DRAWING                   provided
inavacuumvessel(notshown): Anyof quartz 25 glass, sapphire, silicon,
alumina or metallic oxide may [0012] Fig. 1 is a schematic view of a device
for pro-  be used as a substrate material, and quartz glass is ducing
superconductive thin film according to the  adopted in the present
embodiment. present invention.                                 [00191  The
operation of the present embodiment con- stituted as described above will
be explained as follows. DETAILED DESCRIPTION OF THE PREFERRED          30
[0020]  Each of the metallic elements Ba, Y and Cu EMBODIMENT
charged respectively in the crucibles 11. 12 and 13 is heated and
evaporated continuously by tbo heating de- s [0013] A device performing a
method for producing  vices 31. 32 and 33 respectively The evaporation
speed superconductive thin film according to the present in-  of the heated
metallic elements in the crucibles 11. 12 vention will be explained in
detail with reference to the  35 and 13 is controlled by adjusting the
heating tempera- attached drawing as follows.                       ture of
the crucibles 11, 12 and 13 and the intervals of [0014] Fig. 1 shows a
schematic view of an essential  opening and closing the shutters 61, 62, 63
of the dis- part of a device for producing superconductive thin film
charge tubes 21, 22 and 23 are controlled, so that the of BalxYxCuO1.y
applying a production method of su-  superconductive thin film with a
desired metallic com- perconductive thin film according to the present
inven- 40 position ratio (e.g. Ba0.6Y04Cu1) can be obtained. tion. The
device is useful for also producing other types  [0021] Thermionic beams
are radiated from the ther- of superconductive films.
mionic beam generators 41. 42 and 43 to the evapora- [0015] Reference
numerals 1 2 and 3 denote metallic    tion streams spouted from the
crucibles 11, 12 and 13 materials, and in the present embodiment each of
the  with electric current of 100 to 300 mA for ionizing each metallic
elements Ba, Y and Cu may be respectively  45 metallic element so that the
spouted evaporation used in a state of powder. flake or pellet. Each of the
streams are partially ionized. Next, the ionized evapo- metallic elements
1, 2 and 3 is charged in separate  ration stream beams are accelerated by
negative volt- closed type crucibles 11. 12 and 13 respectively as a  age
applied by the accelerating plates 51, 52 and 53. substantially pure
substance. In the closed type cruci-  The negative voltage for accelerating
the ionized evap- bles 11. 12 and 13. there are respectively provided one
50 oration beams is selected in a range of more than 0 KV or plural
discharge tubes 21. 22 and 23 having a diam-  to 10 KV so that a stable
deposition speed can be ob- eter of 0.5 to 2.0 mm degree for spouting said
metallic.    tained. The evaporation stream beams are projected to elements
respectively, each of the discharge tubes com-  the substrate 5 through an
opening 0 of the holding plate prising shutters 61, 62. 63 for controlling
the amount of  6. the metallic evaporation stream to be spouted. Moreo- 55
[0022] Thus, oxygen gas is supplied toward the sub- ver. said crucibles 11.
12 and 13 respectively comprise  strate 5 from the nozzle assembly 7 before
said accel- heating devices 31. 32 and 33 for heating and spouting  erated
evaporation stream beams are deposited onto each oi the metallic elements 1
2 and 3 A resistance .   the substrate 5. The pressure of the oxygen gas is
made This is the replacement sheet Oats: 1tCt/,    



5                 EP 0 285 999 B2                   6 6.7x10-2Pa(5 x
104torr) and the temperature of the      -d stratjjand substrate 5 is
maintained to be 200 to 300 C in the       controlling the heating of the
crucibles so that present embodiment.
the respective amounts of metallic vapor dep- (0023]  Under the vapor
deposition condition as de-        osition are made in a predetermined mole
ratioiQ scribed above, the superconductive thin film of 1.2 Om 5 thick was
obtained. The obtained thin, film represented  2. The method according to
claim 1, wherein said pre- perfect superconductivity in a critical
temperature or  determined mole ratio of the component elements 80K.
Ba, Y and Cu is controlled respectively to be 1 -x, x [0024]  In the
present embodiment, although the ex-     and 1. planation is made in the
case of producing the super-  10 conductive thin film of an oxide group of
Ba XYXCuO1 1Y  3. The method according to one or more of the pre-    .46
for example, it is obvious to the skilled art worker that  ceding claims,
wherein-said oxygen supply is so the production method and device of tne
superconduc-    controlled that the internal pressure of the vacuum tive
thin film according to the present invention can be  vessel is made at
least lower than 1.3 Pa (10-2 torr), adapted to the other composition group
such as a group  15  particularly lower than 0.1 Pa (1 0-3 torr). of
BaLaCuO. In this case, the metallic elements Ba and Y in the present
embodiment mentioned above may be  4. The method according to claim 3,
wherein the heat- partially or entirely displaced with the homologue ele-
ing temperature is so controlled by a heating device ments respectively,
for example, the element Ba of 11 a  that the ratio of the vapor pressure P
inside the cru- group in the periodic table may be displaced with any of 20
cible to the internal pressure P0 of said vacuum ves- elements Ca, Sror Mg,
and theelement Y of 11lagroup     sel is made to be P/PO 102, preferably
P/P0 2104. may be displaced with any of elements La, Nd, Gd or Sc of the
lanthanum group.                          5. A device for producing
superconductive thin film on [0025]  As described above in details, in the
produc-   a substrate in accordance with the method as de- tion method and
device of superconductive thin film ac- 25  fined in one of the claims 1 to
4, comprising . cording o the present invention, since a simple metallic
substance is evaporated, ionized and accelerated with-     (A) A vacuum
vessel having an internal pres- out using an oxide of high melting point,
the supercon-    sure maintained at least lower than 1.3 Pa (1 0-2 ductive
thin film can be obtained having good crystalli-   torr), provided with
zation, adhesion and stability, improving the character- 30 istic of the
critical temperature thereof.                    (a) closed type crucibles
including heating devices and at least one discharge open- ing, the
crucibles being provided with sub- Claims
.         stantially pure individual metal compo- 35            nents of
the.superconductive thin film to be 1. A method for producing a
superconductive thin film          made, [including Ba and/or homologue
elements, Y and/or              (b) thermionic beam generators for ionizing
- c   homologue elements and Cu as metal component3 .           evaporated
metallic elements spouted as on a substrate, comprising:
cluster beams from the discharge tubes of 40            each of said
crucibles,              -. providing heating crucibles in a vacuum vessel
(c) accelerating plates for accelerating said with substantially pure metal
component ele-           ionized cluster beams, ments[Ba and/or homolojue
elements, Y and/              (d) a nozzle assembly for supplying oxygen or
homologue elements and Cu;'J                         gas to the ionized
evaporation metallic maintaining the vaccum vessel at a pressure of 45
beam, provided in front of a holding portion 1. 3 Pa (10-2 torr) or less:
p  forholdingasubstratetbspout the oxygen heating the metals in the
crucibles so that             gas toward the substrates streams of
evaporated metal are spouted from           (e) holding means for holding
the substrate the crucibles as cluster beams:                         onto
which the superconductive thin film is ionizing the streams of evaporated
metal with  50      deposited, and electron beams to form at least
partially ionized metallic streams:                                   (B)
means for controlling the heating of the cru- accelerating the ionized
streams through elec-      cibles so that the respective amounts of metal-
tric fields so as to impinge onto the substrate    lic vapor deposition are
made in a predeter- while supplying oxygen gas to the ionized  55
mined mole ratio. r streams[with a nozzle assembly provided in *  front of
a holding portion for holding the sub- {  strate to spout the oxygen gas
toward the sub- This is the replacement sheet Date:
..-                      4    



5                 EP 0 285 999 B2                   6            L    1 M
6.7x10-2Pa(5 x 104torr) and the temperature of the       x strate)and
substrate 5 is maintained to be 200 to 300 C in the        controlling the
heating of the crucibles so that present embodiment.
the respective amounts of metallic vapor dep- [0023]  Under the vapor
deposition condition as de-         osition are made in a predetermined
mole ratio ( scribed above. the superconductive thin film of 1.2j1tm   5
thick was obtained. The obtained thin film represented  2. The method
according to claim 1, wherein said pre- perfect superconductivity in a
critical temperature or  determined mole ratio of the component elements
80K.                                                    Ba. Y and Cu is
controlled respectively to be 1-x, x [0024]  In the present embodiment.
although the ex-     and 1. planation is made in the case of producing the
super-  10 conductive thin film of an oxide group of Bal.,YxCuOl.y  3. The
method according to one or more of the pre- for example. it is obvious to
the skilled art worker that  ceding claims. wherein said oxygen supply is
so the production method and device of tne superconduc-    controlled that
the internal pressure of the vacuum tive thin film according to the present
invention can be  vessel is made at least lower than 1.3 Pa (1 o-2 torr).
adapted to the other composition group such as a group  15  particularly
lower than 0.1 Pa (1 0-3 torr). of BaLaCuO. In this case. the metallic
elements Ba and Y in the present embodiment mentioned above may be  4. The
method according to claim 3, wherein the heat- partially or entirely
displaced with the homologue ele-  ing temperature is so controlled by a
heating device ments respectively, for example, the element Ba of 11 a
that the ratio of the vapor pressure P inside the cru- group in the
periodic table may be displaced with any of 20  cible to the internal
pressure P0 of said vacuum ves- elements Ca. Sr or Mg. and the element Y of
111 a group  sel is made to be P/P0 2 102. preferably P/P0 2 104. (7 *  may
be displaced with any of elements La. Nd, Gd or
. Sc of the lanthanum group.                           5. A device for
producing superconductive thin film on E0025]  As described above in
details. in the produc-   a substrate in accordance with the method as de-
tion method and device of superconductive thin film ac- 25  fined in one of
the claims 1 to 4, comprising cording o the present invention. since a
simple metallic substance is evaporated. ionized and accelerated with-
(A) A vacuum vessel having an internal pres- out using an oxide of high
melting point. the supercon-     suremaintainedatleastlowerthan 1.3Pa(10-2
ductive thin film can be obtained having good crystalli-   torr), provided
with zation. adhesion and stability, improving the character- 30 istic of
the critical temperature thereof.                     (a) closed type
crucibles including heating devices and at least one discharge open- ing,
the crucibles being provided with sub- Claims
stantially pure individual metal compo- 35            nents of the
superconductive thin film to be 1. A method for producing a superconductive
thin film          made. rincluding Ba and/or homologue elements. Y and/or
(b) thermionic beam generators for ionizing s   homologue elements and Cu
as metal components]              evaporated metallic elements spouted as
on a substrate. comprising:                                 cluster beams
from the discharge tubes of 40            each of said crucibles. providing
heating crucibles in a vacuum vessel          (c) accelerating plates for
accelerating said K. with substantially pure metal component ele-
ionized cluster beams. mentsrBa and/or homologue elements. Y and/
(d) a nozzle assembly for supplying oxygen /Y or homologue elements and Cu:
/                         gas to the ionized evaporation metallic
maintaining the vaccum vessel at a pressure of 45       beam. provided in
front of a holding portion 1.3 Pa (1 0-2 torr) or less:
A for holding a substrateQto spout the oxygen heating the metals in the
crucibles so that             gas toward the substrate] streams of
evaporated metal are spouted from            (e) holding means for
holding-the substrate the crucibles as cluster beams.
onto which the superconductive thin film is ionizing the streams of
evaporated metal with  50       deposited. and electron beams to form at
least partially ionized metallic streams:
(B) means for controlling the heating of the cru- accelerating the ionized
streams through elec-      cibles so that the respective amounts of metal-
tric fields so as to impinge onto the substrate     lic vapor deposition
are made in a predeter- while supplying oxygen gas to the ionized  55
mined mole ratio. f streams~with a nozzle assemtcizy provided in front of a
holding portion for holding thC sub- strate to spout the oxygen g.s lo%.Hrd
the sub- This is the replacement sheet Datea:
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(a) Schmelztiegeln vom  geschlossenen Typ einschlieBlich Heizvorrichtungen
und -'      1. Verfahren zur Herstellung eines supraleitenden
mindestens einer Austrittsbffnung, wobei Dunnschichtfilms, enthaltend Ba
und/oder homolo-            die Schmelztiegel mit im wesentlichen rei- ge
Elemente, Y und/oder homologe Elemente'und  5            nen, einzelnen
Metalikomponenten des Cu als Metallkomponenten auf einem Substrat, um-
herzustellenden  supraleitenden  DOnn- fassend:
schichtfilms ausgestattet sind, (b) thermoionischen Strahlenerzeugern
Bereitstellen von Schmelztiegeln mit den im             zur lonisierung der
verdampften Metallele- *              wesentlichen reinen Metallkomponenten
Ba  10            mente, welche als Clusterstrahlen aus den und/oder
homologen Elementen, Y und/oder                Austrittsrohren eines jeden
Schmelztie- homologen Elementen und Cu in einem Vaku-               gels
herausspritzen, umgefaB:                                                (c)
Beschleunigungsplatten zur Beschleu- Halten des Druckes von 1,3 Pa (1 0-2
Torr) oder         nigung-der ionisierten Clusterstrahlen, weniger im
Vakuumgefai3;                  15            (d) einer DOsenanordnung zur
Zufuhr von Erhitzen der Metalle in den Schmelztiegeln, so
Sauerstoffgas zum ionisierten Verdamp- daB Strome aus verdampftem Metall
als Clu-              fungsmetallstrahl, welchevoreinemHalte- sterstrahlen
aus den Schmelztiegeln herauis-            teil zum Halten eines Substrats
angeord- spritzen:                                               net ist,
um das Sauerstoffgas in Richtung lonisieren der Strbme aus verdampftem
Metall 20         des Substrats zu spritzen, mit Elektronenstrahlen zur
Bildung von minde-           (e) Halteeinrichtungen zum  Halten des stens
teilweise ionisierten Metallstromen:              Substrats, auf dem  der
supraleitende Beschleunigen der ionisierten Strome durch
DOnnschichtfilm abgelagert wird, und elektrische Felder, so daB sie auf das
Substrat aufprallen, wAhrend den ionisierten Str6men  25     (B)
Einrichtungen zur Regulierung des Erhit- mit einervor dem Halteteil zum
Halten des Sub-       zens der Schmelztiegel, so daB die entspre- strats
angeordneten Dfsenanordnung Sauer-            chenden Mengen an
Metalldampfablagerun- stoffgas zugefuhrt wird, um das Sauerstoffgas
gen in einem vorbestimmten molaren Verhalt- in Richtung des Substrats zu
spritzen; und           nis erfolgen. Regulieren des Erhitzens der
Schmelztiegel, 30 so daB die entsprechenden Mengen an Metall-
dampfablagerungen in einem vorbestimmten     Revendications molaren
VerhAltnis erfolgen. 1. M6thode de production d'un film mince supracon- 2.
Verfahren gema&B Anspruch 1 worin das vorbe- 35      ducteur comprenant Ba
et/ou des el6ments homo- stimmte molare VerhAltnis der Komponentenele-
logues, Y et/ou des el6ments homologues et Cu mente Ba, Y und Cu auf 1-x, x
bzw. 1 reguliert wird.  comme composants m6talliques sur un substrat,
comprenant: 3. Verfahren gemfiB einem der vorherigen Anspruche, worin die
Sauerstoffzuf uhr so reguliert wird, daB der 40  -  la fourniture de
creusets de chauffage dans un innere Druck des VakuumgefABes kleiner als
1,3 Pa       recipient sous vide avec des elements de corn- (10-2 Torr)
ist, insbesondere kleiner als 0,1 Pa (10-3  posants metalliques
substantiellement purs Ba Torr).-
etlou des elements hornologues, Y et/ou des 6lements homologues et Cu; .4.
Verfahren gemaB Anspruch 3, worin die Heiztem- 45   -  le maintien du
recipient sous vide a une pres- peratur so durch eine Heizvorrichtung
reguliert         sion de 1 3 Pa (1 -2 Torr) ou moins: wird, daB das
VerhAltnis des Dampfdruckes P im       -  le chauffage des m6taux dans les
creusets de Schmelztiegel zurn inneren Druck PO des Vakuum-  .      fagon
que des courants de metaux evapores gefalBes P/PO  102, bevorzugt P/PO  104
betragt.      soient 6ject6s des creusets sous la forme de 50
faisceaux d'amas: 5. Vorrichtung zur Herstelltjng eines supraleitenden    -
Iionisation des courants de m6taux evapores DOnnschichtfilms auf einem
Substrat gemaB dem           par des faisceaux d'electrons pour former des
Verfahren wie in einem der AnsprOche 1 bis 4 defi-      courants
m6talliques au moins partiellement io- niert. umfassend
nis6s: 55     -  1'acc6l6ration des courants ionis6s par des (A) ein
Vakuumgefal mit einem inneren Druck.         champs 6lectriques afin de les
projeter sur le der mindestens auf weniger als 1.3 Pa (10.2
substrat tout en fournissant de l'oxygene ga- Torr) gehallen wird.
ausgestattet mit                zeux aux courants ionis6s avec un ensemble
This is the replacement sh;-: . 5   
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10 de buses dispose devant une partie de main-          (B) un moyen pour
contr8ler le chauffage des tien pour maintenir le substrat pour ejecter
creusetsdefaconquelesquantitesrespectives loxygene gazeux en direction du
substrat: et         de depot de vapeur m6tallique soient dans un -  le
contr6le du chauffage des creusets de facon        rapport molaire
predetermine. que les quantites respectives de d6p8t de va-  5 peur
metallique soient dans un rapport molaire predetermine. 2. Methode selon la
revendication 1 selon laquelle le- dit rapport molaire predetermine des
elements de  10 composants Ba, Y et Cu est control6 respective- ment pour
etre 6gal A 1 -x, x et 1. 3. Methode selon une ou plusieurs des
revendications precedentes, selon laquelle ladite alimentation en  15
oxyg~ne est contro81e de facon que la pression in- terne du recipient sous
vide soit maintenue A une valeur au moins inferieure A 1,3 Pa (10-2 Torr),
en particulier infbrieure A 0,1 Pa(10-3 Torr). .20 4. Methode selon la
revendication 3, selon laquelle la temperature de chauff age est contr8lee
par un dis-                                               Q positif de
chauffage de facon que le rapport entre. Ia pression de vapeur P A
l'interieur du creuset et la pression interne PO dudit recipient sous vide
soit 25 egal A P/P0 2 102. de preference P/P> 2104. 5. Dispositif de
production d'un film mince supracon- ducteur sur un substrat selon la
methode telle que definie dans l'une des revendications 1 A 4  30
comprenant: (A) un recipient sous vide ayant une pression interne maintenue
A une valeur au moins infe- rieure A 1,3 Pa (1 0-2 Torr), muni  .     35
(a) de creusets du type ferme incluant des dispositifs de chauffage et au
moins une ouverture de decharge, les creusets etant charges de composants
metalliques indivi- 40 duels substantiellement purs du film mince
Y supraconducteur A produire, (b)de generateurs de faisceaux thermoio-
niques pour ioniser les elements metalli- ques evapores eject6s sous la
forme de  45 faisceaux d'amas des tubes de decharge de chacun desdits
creusets, (c) de plaques d'acceleration pour accele- rer lesdits faisceaux
d'amas ionises, (d) d'un ensemble de buses pourfournir de  50 l'oxygbne
gazeux au faisceau m6tallique d'evaporation ionise, prevu devant une partie
de maintien pour maintenir un subs- trat, pour ejecter l'oxygene gazeux en
di- rection du substrat.                  55 (ej un moyen de maintien pour
maintenir le substrat sur lequel le film mince supra- conducteur est
depose. et This is the replacement sheet D ate: a6    


