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Uplatnenie vysledkov projektu

Vyvinuli sme novu technoldgiu vyroby GABCOAg masivnych monokrystalickych
supravodi¢ov (MMS) s pridavkom nanokrystalického BaCeO3, ktora je chranena patentovou
prihlaskou. Masivne krystaly pripravené touto technolégiou rastu na vzduchu bez nutnosti
pouzit' kontrolovanu atmosféru a prerastu cely vylisok, ¢im sa uSetri na drahych vstupnych
surovinach. Novou technoldgiou vyrobené GdABCOAg MMS boli poskytnuté firme Cryosoft,
s.r.o. KoSice, realizatorovi vysledkov projektu, ktora ich vyuzije pri vyvoji biomedicinskych
aplikécii v spolupraci s Ustavom lekarskej a klinickej biofyziky, LF UPJS KoSice.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ziskali sme nové vedecké poznatky o REBCO systémoch na baze ytria, gadolinia, samaria
a europia z pohladu vyroby masivnych monokrystalickych supravodi¢ov (MMS) vhodnych
pre praktické aplikacie. Ako prvi sme ukazali, Ze pridany CeO2 potlaCa substituciu baria
gadoliniom v krystalovej mriezke Gd(Ba1-yGdy)2Cu30x zlu€eniny a tym zvySuije kriticku
teplotu prechodu do supravodivého stavu a reguluje koncentraciu nanorozmerovych centier
uchytavania magnetickych tokoCiar. Pridavok céru tak méze zvysit homogenitu teploty
prechodu do supravodivého stavu v ramci masivneho monokry$talického supravodica a
optimalizovat’ kriticku prudovu hustotu pri vy$Sich magnetickych poliach. Najdeny efekt
otvara nové moznosti optimalizacie supravodivych viastnosti LREBCO MMS (LRE- lahké
vzacne zeminy). Najdeny ucinok pridavku CeO2 na supravodivé viastnosti GABCOAg
masivneho monokry$talického supravodica je predmetom patentovej prihlasky.

Viyvinuli sme novu technoldgiu vyroby GABCOAg masivnych monokrystalickych
supravodi¢ov (MMS) s pridavkom nanokrystalického BaCeQ3, ktora je chranena patentovou
prihlaskou. Masivne krystaly pripravené touto technolégiou rastu na vzduchu bez nutnosti
pouzit kontrolovanu atmosféru a prerastu cely vylisok, ¢im sa uSetri na drahych vstupnych
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surovinach. Novou technoldgiou vyrobené GABCOAg MMS boli poskytnuté firme Cryosoft,
s.r.o. Kosice, realizatorovi vysledkov projektu, ktora ich vyuZije pri vyvoji biomedicinskych
aplikécii v spolupraci s Ustavom lekarskej a klinickej biofyziky, LF UPJS KoSice.

V spolupraci s CAN Superconductors s.r.o. sme ukazali, Zze GdBCOAg a EuBCOAg MMS
z0 systémom otvorov pre zvacsenie styéného povrchu vzorky s chladiacim médiom ma
pozitivny vplyv na zvySenie zachyteného magnetického pola a levitatnej sily najma
znizenim porovitosti skimanych MMS.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

We gained new scientific knowledge about REBCO systems based on yttrium, gadolinium,
samarium and europium from the point of view of the production of bulk monocrystalline
superconductors suitable for practical applications. We were the first to show that the added
CeO2 suppresses the substitution of barium by gadolinium in the crystal lattice of the
Gd(Ba1-yGdy)2Cu30x compound and thus increases the critical transition temperature to
the superconducting state and regulates the concentration of nanoscale centers of pinning
of magnetic flux lines. The addition of cerium can thus increase the homogeneity of the
transition temperature to the superconducting state within a bulk monocrystalline
superconductor and optimize the critical current density at higher magnetic fields. The found
effect opens up new possibilities for optimizing the superconducting properties of LREBCO
(LRE - light rare earth) bulk monocrystalline superconductors (BMS). The found effect of
Ce02 addition on the superconducting properties of GABCOAg bulk monocrystalline
superconductor is the subject of a patent application.

We have developed a new technology for the production of GABCOAg bulk monocrystalline
superconductors with the addition of nanocrystalline BaCeO3, which is protected by a patent
application. The bulk crystals prepared by this technology grow in the air without the need to
use a controlled atmosphere and will outgrow the entire sample, thus saving on expensive
raw materials. GABCOAg bulk monocrystalline superconductors produced with the new
technology were provided to Cryosoft, s.r.o. KoSice, to the implementer of the project
results, which will use them in the development of biomedical applications in cooperation
with the Institute of Medical and Clinical Biophysics, LF UPJS Kosice.

In cooperation with CAN Superconductors s.r.o. we showed that GABCOAg and EuBCOAg
BMS with a system of holes to increase the contact surface of the sample with the cooling
medium has a positive effect on increasing the trapped magnetic field and levitation force
mainly by reducing the porosity of the examined bulk superconductors.
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