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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky projektu predstavuju roz8irenie poznatkovej zakladne v oblasti kvantového
a molekulového magnetizmu. Vysledky ziskané pri $tadiu sUvisu elektronovo-Strukturnych,
geometricko-Struktirnych  a magnetostrukturnych  javov  a zakonitosti mdzu  prispiet
k racionalnemu dizajnu novych multifunkénych magnetickych materialov. Vysledky prispeju
k pochopeniu  slvisu medzi magnetickym stavom a supravodivostou vo vybranych
nekonvenénych supravodi¢och.

Boli syntetizované a charakterizované nové systémy, ktoré mdzu najst praktické uplatnenie v
spintronike a IT.

Teoretické vysledky projektu mézu byt vyuzité k interpretacii znamych experimentalnych dat
atiez mozu sluzit ako navod na pripravu novych nekonvenénych magnetickych materialov
s presne definovanymi vlastnostami.

V implementécii metoédy vypo€tu NMR chemickych posunov pre paramagnetické zluceniny s
[ubovolnou spinovou multiplicitou pouzitim DFT formalizmu.

V neposlednej miere, vysledky projektu prispej ku skvalitneniu pripravy absolventov VS v oblasti
fyziky a chémie multifunkEnych materialov.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu - slovensky:

Zistila sa korelacia medzi parametrami Struktdrnej anizotropie a parametrom magnetickej anizotropie D v sérii komplexov Ni(ll), ¢o
mé dopad na ciefavedomé ladenie bariéry magnetického tunelovania v tzv. ,single-molecule magnets* a vykonalo sa hibkové
modelovanie magnetickych parametrov a magnetickych funkcii v jednojadrovych komplexoch vSetkych elektrénovych konfiguracii
dn. Syntetizovali a charakterizovali sa nové spin-crossover systémy vo viacjadrovych komplexoch Fe(lll) za G€asti vymennej
interakcie. Syntetizovali sa vysokospinové systémy s 30 nesparenymi elekirénmi v zékladnom stave. Obohatila sa trieda zlucenin
"magnety na baze molekul" o komplexy nizkej nuklearity: jednojadrovy komplex Co(ll) a trojjadrovy komplex Mn(ll). Bola vyvinuta
nova metéda umoziujica vypoet NMR chemickych posunov, g-tenzora a D-tenzora pre paramagnetické zlUc¢eniny s [ubovolnou
spinovou multiplicitou pouzitim DFT formalizmu so zahrnutim spin-orbitalnych efektov ako aj ich aplikacia na vybrané komplexy
prechodnych kovov, obzvlast Ni(ll) a Co(ll), pre ktoré st zname experimentalne Struktirne a magnetické data. Boli pripravené série
koordinac¢nych zli&enin, v ktorych nositelom magnetickych vlastnosti boli najma centralne atémy Cu(ll) (S=1/2) a Ni(ll) (S=1). Ako
mostikové Castice vystupovali najmé diamagnetické kyanokomplexné aniony [M(CN)4J> (M= Ni, Pd, Pt) a [Ag«(CN),Jv*-, ale aj
pseudohalogenidové, resp. halogenidové anidny. V pripade zlicenin s Cu(ll) stidium magnetickych a termodynamickych vlastnosti
poukazalo na dominantni ulohu vodikovych vézieb pri sprostredkovani magnetickych vymennych interakcii. Bolo pozorované
nefermiovské spravanie v kobaltatoch a rutenatoch a bola ur€ena ich magneticka Struktdra. Bolo najdené exaktne, Ze planarny
Isingov model na dekorovanej Stvorcovej mriezke, ktorej horizontalne a vertikdine vazby su dekorované dvoma roznymi typmi
dekorujlcich spinov, vykazuje neoCakavané kritické spravanie podobné efektivne kvazi-jednorozmernému spinovému systému.
Naviac, niektoré zaujimavé magnetické vlastnosti ternarnej zliatiny typu AB,Ci, so Strukturou analégu Pruskej modrej typu
(Fe";>Mn'15)1 s[Crl(CN)¢].zH20 boli najdené. Vplyv tlaku na magnetické vlastnosti vybranych analégov berlinskej modrej (prechod
z vysoko- spinového do nizko-spinového stavu, zmena Curieho teploty a magnetizacie) bol interpretovany zmenami elektrénovej
a kryStalovej Struktury.

Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu - anglicky:

Parameters describing the structural anisotropy have been correlated with the axial zero-field splitting parameter D in a series of
Ni(ll) complexes. The resulting magneto structural D-correlation has an impact to a rational tuning of the barrier to magnetic tunelling
in the single-molecule magnets. A deep modeling of the magnetic parameters and magnetic functions for mononuclear complexes of
all d-electron configurations has been performed. New spin-crossover systems, based upon polynuclear Fe(lll) complexes exhibiting
the magnetic exchange, have been synthesized and fully characterized. High-spin molecules possessing 30 unpaired electrons in
their ground state have been synthesized, too. A class of the molecule-based magnets has been enriched by low-nuclearity
complexes: the mononuclear Co(ll) and three-nuclear complex of Mn(ll). A new calculation method was developed based on DFT
formalism including spin-orbital effects. This method enables to calculate NMR chemical shifts, g-tensor and D tensor for
paramagnetic compounds with optional spin multiplicity. Method was applied on selected complexes of transition metals, mainly on
Ni(ll) and Co(ll), where experimental structural and magnetic data are available. Series of coordination compounds were prepared in
which mainly Cu(ll) (S=1/2) and Ni(ll) (S=1) central atoms were the bearers of magnetic properties. As bridging units diamagnetic
cyanocomplex anions [M(CN)4> (M= Ni, Pd, Pt) and [Agx(CN),Jo-¥- were mainly used but also pseudohalogenido and halogenido
type anions were used. In case of Cu(ll) complexes the study of magnetic and thermodynamic properties revealed the dominant role
of hydrogen bonds in mediating magnetic exchange interactions. Hydrogen bonds cause the enhancement of magnetic
dimensionality of the studied systems in comparison with the structural dimensionality defined by covalent bonds. The non-fermi
liquid behaviour of cobalthates and ruthenates was observed and the magnetic structure has been determined. It has been found
exactly that the decorated square lattice with two different kinds of decorating spins on horizontal and vertical bonds displays a very
peculiar critical behavior similar to the effectively quasi-one-dimensional spin system. Further, some interesting magnetic properties
of the AB,C1,, ternary alloy with a structure of the Prussian blue analog of the type (Fe';Mn',,)15[Cr(CN)].zH.O have been found.
Effect of pressure on magnetic properties of selected Prussian blue analogues (high spin-low spin transition, change of the Curie
temperature and magnetization) was interpreted by changes of electronic and crystal structure induced by pressure.
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