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V ¢om vidite uplatnenie
vysledkov projektu:

Boli navrhnuté, implementované, a aplikované nové stvor-komponentné relativistické
pristupy pre kvantovo-chemické vypoéty NMR/EPR parametrov pre systémy obsahujice
tazké prvky. Tieto metody dovol'uju ziskat’ viac informacii o $truktire Studovanych
zluCenin z experimentalnych spektier.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Vyvinuli a efektivne sme implementovali §tvor-komponentné DFT metddy uréené na vypocet parametrov
magnetickej rezonancie zlucenin obsahujucich tazké prvky. Voébec po prvy krat boli vyvinuté
a naprogramované¢ metody na vypocet NMR parametrov, ktoré st zaloZzené na mySlienke magneticky
vyvazenej bazy pre mald komponentu. Specidlne sme sa zamerali na efektivitu a presnost’ vyvijaného
programu. Vdaka tomu nas novy Stvor-komponentny modul kvantovo-chemického balika ReSpect superi
v efektivite s najvyspelej§imi §tvor-komponentnymi DFT programami. Stvor-komponentny blok ReSpect-u
urceny na vypocet magnetickych vlastnosti pomocou nekolinearnych funkcionélov spinovej hustoty obsahuje:
NMR tienenie, nepriame spin-spinové spriahnutie, hyperjemnu Struktiru a g-tenzor. Dosiahnutd efektivita,
spol'ahlivost’ a funk¢énost’ ReSpect-u ndm umoznila zacat’ aplikacie na chemicky zaujimavych Struktarach.
Zacali sme Stadiou elektronového g-tenzora [MoO(bdt)2] a [WO(bdt)2] (bdt = benzene-1,2-dithiolate)
komplexov na Stvor-komponentnej tirovni. Okrem toho sme uskutocnili §tidiu paramagnetickych salénovych
komplexov Co(IIl). Na§ kéd sme postipili aj naSim zahranicnym partnerom v Nemecku (Univerzita vo
Wuerzburgu) a Norsku (Univerzita v Tromso).

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

Relativistic four-component DFT based methods for calculation of magnetic resonance parameters in heavy
element compounds have been developed and implemented. In particular, for the first time, methods for
calculations of NMR parameters based on the concept of a magnetically balanced basis for the small
component have been developed and programmed. Special attention has been paid to the computational
efficiency and accuracy of the program. The four-component module of the quantum-chemical package
ReSpect is now competitive with most advanced four-component DFT programs in effectiveness. The four-
component property block of ReSpect includes the calculation of NMR shielding tensors, indirect nuclear
spin-spin coupling tensors, hyperfine structure tensors and g-tensors using non-collinear spin-density
functionals. The achieved efficiency, reliability and functionality of ReSpect made it possible to start
applications to chemically interesting structures. Thus, the electronic g-tensors of [MoO(bdt)2] and
[WO(bdt)2] (bdt = benzene-1,2-dithiolate) complexes were investigated at the four-component level. Besides,
a study of paramagnetic Co(IIl) salen complexes in solution was performed.. Our code has been transferred to
our foreign partners in Germany (University of Wuerzburg) and Norway (University of Tromso).
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