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Uplatnenie vysledkov projektu

Vyvinuta teoria a softvérovy produkt DIRCCR12-0OS sa uz v sucasnosti uplatiiuji v oblasti vel'mi
presnych vypoctov molekularnych vlastnosti, s predpovednou hodnotou.

CHARAKTERISTIKA VYSLEDKOV

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

Hlavnym vysledkom projektu je navrh a implementacia metddy pre vel'mi presné vypocty energii
a vlastnosti molekul s predpovednou hodnotou. Vyvinuty pristup je zaloZzeny na explicitnom zahrnuti
medzielektronovej koordinaty do vinovej funkcie, s vyuzitim geminélu Slaterovho typu ako
korelacného faktora. V ramci projektu sa tiez zna¢nd Cast’ venovala §tadiu jednoelektronove;
relaxdcii, v pripade, ze sa pri samotnych vypoctoch maji pouzivat mensie vypoctové bazy .
Neocakavane sa pri tom ukazala moznost’ tiplne nového pristupu pri orbitalovej optimalizacii
zaloZenej na nami navrhnutej metdde postupnych neunitarnych transformacii, ktoré nevyzadovali
diagonaliza¢ny krok v rdmci rieSenia modelu nezavislych Castic. Tento pristup sa d’alej rosiril i do
druhého poriadku poruchovej tedrie. V oblasti aplikécii tychto, ale aj inych ab initio metdd sa
hlavné pozornost’ venovala presnym vypoctom potencidlovej hyperplochy, ako i vypoctom
protonovej afinity a enthalpie tvorby molekuly formaldehydu z hl'adiska astrochémie. Moderné
metddy sa tiez vyuzili pri interpretacii vodikovych vizieb v dvojjadrovych komplexoch vanadu.

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

The main result of this project is the development and implementation of a new method for highly
accurate calculations of energies and properties of molecules, when a predictive power is expected.
The developed approach is based on an explicit inclusion of the interelectronic coordinate into the
wave function expansion, employing Slater type geminal as a correlation factor. In this context we
have also turned our attention to the one-particle relaxation effects that become important as soon as
smaller orbital basis sets are used within the computations. Unexpectedly, during this study, we
encountered a new way of energy optimization procedure that is based on a sequence of non-unitary
transformations, and, in the orbital optimization no diagonalization step was needed. This method
has been first implemented within the independent particle approximation and later extended to
second order perturbation theory. In the field of applications of these and related accurate ab initio
methods, the main concern was calculation of accurate potential hypersurface together with the
proton affinity and enthalpy of formation of the formaldehyde molecule, which was interesting from
the astrochemical point of view. Up to date methods have been applied to interprete the hydrogen
bond in binuclear complexes of vanadium, as well.
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