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V ¢om vidite uplatnenie
vysledkov projektu:

Rozpracované metédy merania a vyhodnocovania umozriuju urcit a sledovat rozloZenie pradu
v supravodi€i z chovania jeho vlastného magnetického pola. Otvaraju priestor pre komeréné
vyuzitie Hallovych sond vyvinutych a zhotovovanych na nasom Ustave.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Otestovali sme na numerickych modeloch vplyv chyb mapovania vlastnych magnetickych poli na inverzny vypocet
rozloZenia prudu v supravodivych vodi¢och (paskach, kabloch).

Aplikovali sme nami optimalizované metddy inverzného vypoctu rozloZenia elektrického pradu v supravodi¢och na
realne data ziskané mapovanim magnetickych poli v okoli supravodiCov ( Bi-2223/Ag, YBCO a DyBCO pasky, kruhovy
vodi¢ a YBCO vinutie). Vysledky sme publikovali v karentovanych ¢asopisoch a prezentovali na konferenciach.
Mapovali sme Hallovymi sondami zhotovenymi na naSom oddeleni. Vysledky rozdelenia prudu ziskané na zaklade
Hallovskej magnetometrie sme v pripade supravodi¢a vo forme pasky konfrontovali s alternativnymi metédami.
Publikovali sme ¢lanok o komparativnych meraniach rozlozenia kritického prudu |, v Bi-2223/Ag paske metddou
magnetického noza a metédou inverzného vypoc¢tu z namapovanych dat viastného magnetického pola na tej istej
vzorke s prudom |, . Dosiahli sme prekvapujuci sulad, napriek tomu, Ze metddy boli principialne odliSné. Na urovni |,
sme tak verifikovali inverzni metédu, ktora je ovSem univerzalnejSia a uplatnitelna v Sirokej Skale prudov (transportnych
i naindukovanych). Na rozdiel od metddy magnetického noZa, ktora je limitovana len na kritické prudy. Inverzna metdéda
otvara priestor pre komeréné vyuZzitie nasich Hallovych sond.

Ukazali sme, Ze na rekonstrukciu rozloZenia prudu I, vo vybranom priereze supravodia posta€ia namapované data
jedinej komponenty jeho vlastného magnetického pola. Hallova sonda dava informacie o zlozke magnetického pola
kolmej na jej rovinu. Jej natoCenim do smeru B, vybranej komponenty mozno efektivne mapovat B,(x,y) slabého
vlastného magnetického pola supravodivej vzorky i za pritomnosti silného vonkajsieho pola s orientaciou By (v rovine
sondy a kolmo na B,). V tejto konfiguracii je vplyv B, na presnost merania vyrazne potlateny. V meniacom sa velkom
externom magnetickom poli, meranom pri nizkych teplotach, treba vSak nadalej brat do uvahy vplyv planarneho
Hallovho javu a kvantovych oscilécii, hlavne z rezidudlneho priemetu vektora vonkajieho pofa kolmo na rovinu sondy.
Pévodnu metédu mapovania zloZzky B, sme sformulovali a podali ako navrh patentu. Ziskali sme miesto post doka

a snazili sme sa pritiahnut zaujem mladych o problematiku supravodivosti (popularizacné ¢lanky v SME a Quark).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The role of the measuring noise in mapped self magnetic field data used for inverse calculation of electric current
distribution in superconductors (tapes, cables) was estimated within numerical models. We have optimized inverse
calculation procedures of electric current distribution in superconductors and applied them to the real magnetic field data
mapped at their vicinity (Bi-2223/Ag, YBCO and DyBCO tapes, the round conductors and pancake YBCO winding). The
results were published in currented journals and presented at conferences.

In mapping we used the Hall probes manufactured in our group. The results of current distribution based on Hall probe
magnetometry and inverse calculation were for the case of superconducting tape confronted with alternative methods.
We published an article about comparative measurements of the critical current distribution in tape Bi-2223/Ag. On the
same sample, we compared the magnetic knife method and the method based on inverse calculation from the mapped
data of the self magnetic field of the sample with the critical current .. In spite of the principally different methods the
achieved results were in good accordance. In this way, on the level of critical current, we verified the inverse method.
This one is however more universe and applicable in broad range of electric currents (transport, induced or both) and
cross section shapes, contrary to the magnetic knife method, which is limited to the tape critical current only.
Furthermore, the inverse method opens the space for commercial utilization of our Hall probes.

We demonstrated that for the reconstruction of the current distribution I, in a chosen cross section of a superconductor,
mapped data of the self magnetic field component B, are enough. The advantage of the Hall probe is that it measures
just the component of the magnetic field perpendicular to its plane. The probe, oriented in the direction y can be
effectively used for mapping the B, (x,y) component of the self magnetic field of the superconducting sample (patent
proposal), even at presence of rather large external field component B, (parallel to the probe plane and perpendicular to
B,). The role of By onset on the measurement precision can be in this configuration effectively suppressed. Still, in
varying large external magnetic field, at low temperatures the planar Hall effect and quantum oscillations, especially from
the residual external field component perpendicular to the probe plane have to be taken into account.
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