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

Projekt sa zaoberal studiom fazovych prechodov, kooperativnych javov a Struktirnych zmien v nanomaterialoch,
kritickou a stochastickou dynamikou. Bol uskuto¢neny mikroskopicky popis elektronovych fazovych prechodov v silne
korelovanych elektronovych systémoch a urobené rozsiahle numerické simulacie v ramci Hubbardovho modelu a
modelu Falicova-Kimballa. Navrhnuté teoretické modely umoznili opis vlastnosti a javov prebiehajucich v
nanomaterialoch; konkrétne vplyv geometrie a topologickych defektov na elektronovu Struktaru karboénovych zlucenin
predovsetkym vel'mi perspektivnych fullerénov. Bol experimentalne aj teoreticky preskiimany jav Strukturalizacie

v magnetickych kvapalinach pod vplyvom vonkajsich poli. V ramci kritickej a stochastickej dynamiky bolo teoreticky
zanalyzované anomalne Skalovanie a boli urobené rozsiahle analytické vypocty na urcenie anomalnych indexov pola
koncentracie v ulohe o difuzii primesnych Castic v stochastickom prostredi s narusenou zrkadlovou symetriou.

V ramci H-modelu kritickej dynamiky bola urobena analyza dynamiky systému kvapalina-plyn v okoli bodu fazového
prechodu pfi oziareni laserovym lu¢om. Vypocet kritickych indexov kompozi¢nych operatorov umoznil urcit’ zavislost’
intenzity rozptyleného svetla od frekvencie. Tvar ziskanej krivky pre intenzitu umoznil urobit’ zavery o spravani sa
tepelnej vodivosti prostredia v okoli bodu fazového prechodu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The project deals with the study of phase transitions, cooperative phenomena and structural changes in nano-materials,
critical and stochastic dynamics. The microscopic description of the electron phase transitions in the strongly correlated
electron systems has been carried out, and large numerical simulations in the framework of Hubbard and Falicov-
Kimball models have been done. Proposed theoretical models enabled the description of the properties and events
typical for nano-materials; the influence of the geometry and topological defects on the electron structure of carbon
compositions, especially of very perspective fullerens. The phenomenon of structuralization in magnetic fluids under
the influence of the external fields has been investigated experimentally and theoretically. In the framework of the
critical and stochastic dynamics the anomalous scaling has been analyzed and large-scale analytical computations of
anomalous exponents of concentration field in the problem of diffusion of admixture particles in stochastic
environment with violated mirror symmetry have been carried out. In the framework of the H-model of the critical
dynamics the analysis of the dynamics of liquid-gas system near the phase transition point under lase illumination has
been done. The calculation of the critical exponents of composite operators allowed to determine the dependence of the
intensity of scattered light on frequency. The shape of received curve for the intensity permitted to make conclusions
about the behaviour of the thermal conductivity of the environment near the phase transition point.
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