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Uplatnenie vysledkov projektu

Vyvinuta tedria a softvérovy produkt DIRCCR12-OS sa uz v su€asnosti uplatfiuju v oblasti
velmi presnych vypoctov molekularnych vlastnosti, s predpovednou hodnotou.

CHARAKTERISTIKA VYSLEDKOV

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

Cielom prace postdoktoranda bola kombinacia multireferenéného pristupu v ramci teérie
spriahnutych klastrov s explicitnym zahrnutim elektronovej korelacie do rozvoja vinove;j
funkcie na urovni MR-CCSD-R12 s uvazovanim réznych korelacénych faktorov. Tento
zamer sa podarilo realizovat' v Styroch postupnych krokoch, i ked vyvoj v tejto oblasti
zdaleka nie je ukonceny. V prvom kroku sme sa zamerali na kombinaciu Brillouin-
Wignerovej (BW) MR CC tedrie, s vyuzitim jednoduchej inter-elektronovej koordinaty (r12)
ako korelacného faktora. Metédu sme aplikovali na urovni BW-MR-CCSD teda so
zahrnutim mono a bi excitacii v exponencialnom rozvoji vinovej funkcie. V druhej faze sme
metddu implementovali s korelaénym faktorom typu Slaterovho geminalu. V tretej faze sme
nasu teoriu prepojili na multireferenény pristup presadzovany indickou Skolou D.
Mukherjeeho (Mk), ktord ma tu vyhodu, Ze vysledky nie su zatazené chybou zavislou od
poctu Castic. Na urovni Mk-MR-CCSD sme pouzili Slaterov geminal ako korelaény faktor s
parametrami zafixovanymi na podmienku korelaéného hrotu, €o umoznuje prechod k
mensim vypoctovym bazam. Konecne v poslednom obdobi sme tuto metddu rozSirili i o
zahrnutie triexcitacii na approximovanej urovni cez zovSeobecnenu poruchovu teériu s
presnostou do Stvrtého poriadku. Metdédy sme testovali na potencialovych krivkach a
spektroskopickych parametroch malych molekul, pricom sa jasne ukazali vyhody pristupu s
explicitnym zahrnutim elektrénovej korelacie na vyrazne rychlejSej konvergencii vysledkov
s velkostou bazy smerom k presnej limite.

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

The aim of the work of the postdoctoral fellow was to combine the coupled cluster multireference
approach with an explicit inclusion of the electron correlation into the wave function expansion at
the level of MR-CCSD-R12 using diverse correlation factors. This aim has been fulfilled in four
consecutive steps. Nevertheless, development in this field is yet not finished. The first phase was
focused to a combination of Brillouin-Wigner MR-CC theory, where we used a linear inter-
electronic coordinate as the correlation factor. The method has been implemented at the BW-MR-
CCSD level, i. e. with inclusion of single and double excitations in the exponential expansion of the
wave function. In the second step, we have implemented this method with the correlation factor of
Slater type geminal. Third stage has been devoted to interconnection of our method with a
multireference approach suggested by the Indian school of D. Mukherjee (Mk), whose great
advantage is its size extensive property, i. e. proper dependence of the error on the system size. We
have employed the cusp conditioned Slater-type geminal correlation factor, which enables using of
smaller basis computational sets in explicitly correlated calculations. Finally, in the last period we
have extended this method by approximate inclusion of the effects of triply-excited configurations
within the generalized perturbation theory correct to fourth order. Methods have been tested on
potential curves and spectroscopic parameters of small molecules, while the advantage of the explicit
treatment of the electron correlation has been clearly demonstrated on the much better convergence
pattern of the results with the size of the basis set towards the exact limit.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zavereénej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr. Jozef Noga, DrSc. Prof. RNDr. Pavol Sajgalik, DrSc.
V Bratislave 28.09.2012 V Bratislave 28.09.2012

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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