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Uplatnenie vysledkov projektu

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku

V sulade s hlavnym cielom projektu sme vypracovali komplexny popis kolektivnych javov vo
viazanych elektronovych a spinovych systémoch s dérazom na popis koexistencie
kvantovych javov s rozdielnymi parametrami usporiadania. V ramci dvojpasového
Hubbardovho modelu sme 3pecifikovali rozhodujlce interakcie a mechanizmy, ktoré vedu k
stabilizacii, nehomogenného nabojového a spinového usporiadania, itinerantného
magnetizmu, elektronovej feroelektricity, supravodivosti a ich  koexistencii, C¢o
fundamentalnym spésobom obohatilo naSe chépanie fyzikalnych procesov v zlozitych
multikomponentnych systémoch. Dalsim ciefom nasho projektu bolo rigor6zne preskimat
nekonvencné kvantové stavy viazanych spinovych a elektrénovych systémov, ktoré sa
prejavuju vznikom prechodnych magnetizaCnych platé a zvySenym magnetokalorickym
efektom. Mikroskopicka povaha prechodnych magnetizacnych platé bola popisana pre
viaceré viazané spinovo-elektronové systémy s geometrickou Struktirou diamantového
retazca, tetraedrického retazca, linearneho retazca, trojuholnikovej tuby a Shastryho-
Sutherlandovej mriezky. Zvyseny magnetokaloricky efekt bol podrobne preskimany v blizkom
okoli polom riadenych kvantovych fazovych prechodov, pricom vybrané spinovo-elektronové
systémy s dekorovanou Struktirou prispeli k hlbSiemu pochopeniu reentrantnych fazovych
prechodov. Zaverom m6zme teda konStatovat, Ze ciele projektu boli v plnom rozsahu splnené
(v niektorych smeroch dokonca vyrazne prekroCené). Ziskané vysledky boli publikované vo
viac ako 40-tich zahrani¢nych publikaciach v prevaznej vacSine v najrenomovanejSich
Casopisoch v danej vednej oblasti (Physical Review B/E, EPL, Physics Letters A).

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku

In accordance with the main project goal we have elaborated the complex description of
collective phenomena in coupled electron and spin systems with an emphasize on the
description of coexistence of quantum phenomena with different order parameters. Within the
framework of the two band Hubbard model we have determined the crucial interactions and
mechanisms that lead to the stabilization of the inhomogeneous charge and spin ordering,
itinerant ferromagnetism, electronic ferroelectricity, superconductivity and their coexistence
which improves fundamantally our knowledge about complex multicomponent systems. A
further goal of our project was to rigorously examine unconventional quantum states of
coupled spin and electron systems, which are manifested through a presence of intermediate
magnetization plateaus and enhanced magnetocaloric effect. The microscopic nature of
intermediate magnetization plateaus was elucidated for several coupled spin-electron
systems with a geometric structure of diamond chain, tetrahedral chain, linear chain,
triangular tube and Shastry-Sutherland lattice. The enhanced magnetocaloric effect was
comprehensively explored in a close vicinity of field-driven quantum phase transitions,
whereas selected spin-electron systems with a decorated structure have contributed to a
deeper understanding of reentrant phase transitions. We can conclude that the project goals
have been fully achieved and in some areas even surpassed. The results obtained have
been published in more than forty international publications, mainly in renowned journals from
given research area (Physical Review B/E, EPL, Physics Letters A).
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Svojim podpisom potvrdzujem, Ze Gdaje uvedené v zaverecCnej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Pavol FarkaSovsky, DrSc. Doc. RNDr. Peter Kop&ansky, CSc.
V KoSiciach 24.10. 2017 V Kosiciach 24.10. 2017
" podpis zodpovedného riesitela podpis tatutareho zastupcu prijemcu
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