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Uplatnenie vysledkov projektu

Pouzitie LSMO vrstiev so zvySenou hodnotou Curieho teploty rastenych na
YSZ/Ce02/Bi4Ti3012 buferovanom Si na realizaciu nechladeného mikrobolometra pre oblast
frekvencii 0,5-1 THz.

CHARAKTERISTIKA VYSLEDKOV

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

V Casti pripravy vrstiev a dvojvrstiev YBCO/LSMO bol zamer projektu splneny, vrstvy a
dvojvrstvy sa vyznacovali kvalitnymi elektrickymi, supravodivymi a feromagnetickymi
parametrami, pricom najdolezitejsi vysledok spocival v priprave LSMO vrstiev s vyrazne
zvySenou hodnotou Curieho teploty na 450 K. Tato skuto€nost bola zvyraznena aplikovanim
LSMO vrstvy do nechladeného mikrobolometra pre oblast frekvencii 0,5-1 THz, ktory sa
uspesne zrealizoval v ramci iného eurépskeho projektu. Pripravili sme na feromagnetickych
vrstvach pomerne tenké (asi 20nm) vrstvy supravodi¢a YBCO, avsak s tendenciou pomerne
rychlej (niekolko dni) degradacie supravodivych vlastnosti YBCO. Pre hrubsie vrstvy YBCO
(asi 50-70 nm) degradacné ucinky pozorované neboli.

Vela €asu sme venovali tvarovaniu nanoStruktur SFS, na ktorych podla tedrie by malo byt
mozné pozorovat tripletnu supravodivost. Tvarovanie pomocou FIBu bolo komplikované,
museli sme vyrieSit ochranu LSMO/YBCO dvojvrstvy pomocou dostatoéne hrubych (aspon
30nm) ochrannych vrstviciek zo zlata a titanu, hladat vhodnu geometriu a energiu pri leptani
na znizenie degradacnych ucinkov energetickych Ga3+ iébnov, navySe sme pracovali pri
hrani¢nych moznostiach pouzitého zariadenia FIB. Nasli sme cestu ako pripravovat’ SFS
nanostruktury s uzkou separaciou supravodi¢ov (37-100 nm) bez degrada¢nych uc€inkov
Ga3+ i6énov na supravodivost a feromagnetizmus vrstiev. Posledné experimenty naznacuju
moznost tripletnej zloZzky supravodivych vlastnosti nanostruktur, avSak zatial vo vyrazne
menSej miere ako sa oCakavalo, €o je priestor pre dalSie studium tychto javov.

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

The project objectives concerning the film and YBCO/LSMO bilayer preparation were fulfilled
- the films as well as bilayers exhibit good electrical, superconducting and ferromagnetic
properties, preparation of LSMO films with high Curie temperature (450 K) is the most
important result. We utilized this fact applying the LSMO film in uncooled bolometric detectors
for frequency interval 0.5-1 THz (in the frame of another european project). We prepared thin
(approx. 20 nm) superconducting YBCO films grown on the top of ferromagnetic layers,
however, with the tendency of rapid degradation (within several days) of superconducting
properties of YBCO. In the case of thicker (50-70 nm) YBCO films no effect of degradation
was observed.

We devoted a lot of effort to SFS nanostructure patterning. According to the theory, triplet
superconductivity should be observed on these SFS nanostructures. The patterning by FIB
was complicated, we had to solve the protection of the LSMO/YBCO bilayer using Au and Ti
layers (thicknesses of at least 30 nm), searching suitable geometry and energy during the
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patterning to minimize the degradation effects of energetic Ga3+ ions. Moreover, we were
working close to utmost limit of the FIB equipment. We found a way how to prepare SFS
nanostructures with narrow separation of superconductors (37-100 nm) without any
degradation influence of Ga3+ ions on superconductivity and ferromagnetism of the films.
Latest experiments indicate the possibility of existence of triplet component of
superconducting properties of nanostructures, however, in less magnitude as expected.
Therefore there is a space for a further study of these effects.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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Ing. Stefan Chromik, DrSc. RNDr. Vladimir Cambel, DrSc.
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