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Nazov pracoviska, na ktorom bol projekt rieSeny
1. Elektrotechnicky Ustav SAV

2. Univerzita Komenského v Bratislave

3. Medzinarodme laserové centrum
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. Drexel University, USA
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Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

NajvyznamnejsSie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
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: Individual vortex nucleation/annihilation in ferromagnetic nanodots with broken symmetry
observed by micro/Hall magnetometry. AIP Adv. 5 (2015) 117205

4. T. Lukinov, A. Rosengren, R. Martonak , A. B. Belonoshko: A metadynamics study of the
fcc—bcc phase transition in Xenon at high pressure and temperature, Computational Materials
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Uplatnenie vysledkov projektu

V rdmci projektu bol ziskany cely rad novych poznatkov, ktoré maju potencialne vyuzitie
Vv praxi.

CHARAKTERISTIKA VYSLEDKOV

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

V ramci projektu bol ziskany cely rad novych poznatkov, ktoré boli a eSte budu publikované v
silnych medzinarodnych €asopisoch.

Vyvinulii sme metadynamiku pre magnetické systémy a implementovali ju do programu
OOMMF, vdaka ¢omu vieme urcCit energeticky profil v magnetickych systémoch. Pokrocili
sme v litografii nanomagnetov az po priemer pod 100 nm. Vypracovali sme nové metodiky
mapovania magnetickych poli a pripravili vylepSené hroty pre MFM, ¢im sme

zvysili priestorové rozliSenie a znizili invazivnost MFM technik.

Ziskané poznatky su zavazné a umoznuju nam dalej skumat’ magnetické systémy pre buduce
pamate a mw suciastky. Vyvoj v tychto oblastiach sa poCas rieSenia projektu posunul tak, Ze
najvacsia perspektiva sa v su€asnosti prisudzuje magnetickym skyrmionovym pamatiam, a
vyuzitie magnetickych mw suciastok je perspektivne v oblasti kvantového pocitania. V
obidvoch tychto oblastiach uz kolektiv pracovnikov ukonéeného projektu zac€al pracovat,
pricom vyuziva najma teoretické aj experimentalne poznatky ziskané projektom NanoMag.

V nadvaznosti na projekt sme ziskali a podali niekolko novych projektov, vstupili do
medzinarodného konzorcia SpinTronicFactory, kde EIU SAV zastupuje Slovensko. Zacali
sme aj nové medzinarodné spoluprace v oblasti nanomagnetizmu a spintroniky.

V neposlednom rade sme vychovali niekolko PhD Studentov, z ktorych ¢ast pokracuje vo
vede v téme nanomagnetizmu a spintroniky.

Vzhladom na uvedené skutonosti povazujeme ciele projektu za spinené.

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

We have found several new findings in the frame of the project. Some of the ideas we have
already published and the other will be published in high-impacted international journals soon.

We have developed metadynamics for magnetic systems and we have implemented it
program OOMMF, so we can now calculate the energy profile in magnetic systems. The
progress is also in the lithography of nanomagnets, we achieved their diameter lower than
100 nm. We have developed novel methods for magnetic field mapping and fabricated
improved tips for MFM with improved spatial resolution and lowered invasiveness of MFM.

The new knowledge is important and allows us further study of the magnetic systems for
future memories and microwave devices. Development in these fields was shifted during the
project solution into the field of skyrmion memories, and to the application of magnetic
microwave devices in the field of quantum computing. In both of these fields the project team
already started to work using the theoretical and experimental knowledge accumulated within
the project NanoMag.

Based on the project we have applied for several new projects, we became a member of
international consortium SpinTronicFactory, in which IEE SAS represents Slovakia. We also
started new international collaborations in the field of nanomagnetism and spintronics.

We have also educated several PhD students, some of them continue to work in science in
the field of nanomagnetism and spintronics.

Based on mentioned facts we consider the goals of the project fulfilled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a upiné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Vladimir Cambel, DrSc. RNDr. Vladimir Cambel, DrSc.

V Bratislave 27. 07. 2017 V Bratislave 27. 07. 2017

" podpis zodpovedného riesitela podpis &tatutarneho zastupcu prijemeu
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