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Uplatnenie vysledkov projektu

Vysledky projektu zékladného vyskumu predstavuji prinos v oblasti poznania a ich sucasna
implementacia vyznamne posuva hranice aplikovatel'nosti vyvinutych teoretickych pristupov do
oblasti chemicky zaujimavych molekulovych systémov.

CHARAKTERISTIKA VYSLEDKOV

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

V priebehu rieSenia projektu sa vyvinuli alternativne pristupy pre vypocty energii a vlastnosti
molekul, tak aby sa zvySila schopnost efektivne popisat systémy s vysokym stupfiom
Skalovania vypoctovej naroCnosti s rastucou velkostou systému. Nové metddy zahfhaju
multireferenéné pristupy v ramci explicitne korelovanej teérie spriahnutych klastrov, explicitne
korelovanu tedriu spriahnutych klastrov s excitaciami s dvojnasobne obsadenych orbitalov, a
tiez metddy na baze tedrie funkcionalu hustoty so zahrnutim relativistickych efektov v ramci
Stvor-komponentnej schémy. Cielovo boli orientované na vypocty excitacnych energii,
parametre EPR spektier vratane praktickej vizualizacie g-tenzorovej hustoty, a moznosti
vizualizacie ciest astruktury hyperjemného spriahnutia v tychto spektrach. Tieto pristupy
pomohli pri objasfiovani konstant C-C spin-spinovych interakcii sprostredkovanych cez
“Yazké” atomy. Teoretické vypocty boli tiez vyuZzité pre interpretaciu spektier elektronoveého aj
vibra¢ného cirkularneho dichroizmu, ako aj samotnych vibracnych spektier sterecizomeérov
komplexov vanadu(V) so Schiffovymi bazami.

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

In the course of this project, alternative approaches to calculations of molecular energies and
properties have been developed that have contributed to effective description of systems with
high degree of non-dynamical electron correlation. At the same time, those have been aimed
to achieve possibly low computational scaling with the size of the system. Novel approaches
include multi-reference methods within the explicitly correlated coupled cluster theory,
explicitly correlated doubly occupied pairs coupled cluster theory but also method based on
the density functional theory treating relativistic effects within the four-component scheme. All
these have been aimed toward computations of excitation energies, parameters of EPR
spectra including practical visualization of the g-tensor densities or a possibility to visualize
the EPR hyperfine structure coupling pathways. Aforementioned approaches have been
successfully used for elucidation of the C-C spin-spin coupling constants related to paths over
heavy atoms. Theoretical calculations have been used in interpretation of both electronic and
vibrational circular dichroism, as well as pure vibrational (IR/Raman) spectra of sterecisomers
of vanadium(V) complexes with Schiff bases.
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