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

Ciel'om projektu bolo prispiet’ k zdkladnému poznaniu v teorii silnych interakcii subjadrovych Castic a opisu javov
a procesov, ktoré sa odohravaju na velkych vzdialenostiach (v subjadrovej skéale), konkrétne: 1. k chdpaniu mechaniz-
mu uvéznenia kvarkov a gluénov v hadrénoch v mriezkovej formulacii tedrie silnych interakcii, 2. k alternativnej for-
muldcii kvantovej tedrie pol'a v premennych svetelného frontu, 3. k aplikaciam efektivnych teérii pola na opis vnutor-
nej Struktary nuklednov.

Za najdolezitejSie vysledky projektu mozno povazovat: 1. vysvetlenie sivisu dvoch modelov uvéznenia: kondenzacie
centralnych vortexov a Gribovovho—Zwanzigerovho mechanizmu; 2. podrobné preskiimanie viacerych vlastnosti tedrie
s kalibra¢nou grupou G(2); 3. navrh priblizného vakuového funkcionalu zakladného stavu kalibracnej teérie; 4. kvanto-
vanie viacerych modelov kvantovej teorie pola v premennych svetelného frontu, detailné porovnanie vyhod takejto
formulécie voci konvenénému pristupu; 5. urcenie vlastnych stavov dvojdimenzionalnej skalarnej tedrie vo faze naruse-
nej symetrie na svetelnom fronte; 6. odvodenie Higgsovho mechanismu v abelovskej teorii pol'a na svetelnom fronte; 7.
urcenie spol'ahlivejSej hodnoty tzv. pion-nuklednového Z-Clena, ktory suvisi s obsahom podivnosti v nukleénoch.

Ciele boli v primeranej miere splnené. Vysledky boli uverejnené v 9 odbornych ¢lankoch v renomovanych zahranic-
nych ¢asopisoch, v 1 ¢lanku (malej monografii) v domacom c¢asopise, v 6 prispevkoch v zbornikoch z konferencii a 1
popularnom ¢lanku, 3 Elanky st v recenznom konani v zahraniénych ¢asopisoch. Dalsie publikacie sa pripravuja.

Vysledky projektu maju zna¢ny citaény ohlas. Na publikacie projektu doteraz registrujeme 32 citacii v ¢lankoch, ktoré
pokryva databaza ISI Web of Science, a d’al$ich 26 citacii v doteraz nevyjdenych ¢lankoch dostupnych v elektronickej
preprintovej databdze arXiv.org, v zbornikoch z konferencii a v dizertacnych a diplomovych pracach.

V ramci projektu boli obhdjené 2 pisomné prace k dizertacnej skuske a 1 diplomova praca. Do rieSenia projektu boli
priamo zapojeni 2 doktorandi.

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

The goal of the project was to contribute to understanding of the theory of strong interactions of subnuclear particles
and to the description of phenomena nad processes taking place at large distances (on subnuclear scales), in particular:
1. to understanding of the mechanism of quark and gluon confinement in hadrons in the lattice formulation of the theory
of strong interactions, 2. to alternative formulation of quantum field theory in light-front variables, 3. to applications of
effective field theories for the description of the internal structure of nucleons.

Most important contributions of the project are the following: 1. clarification of the relation between two models of
confinement: center-vortex condensation and the Gribov—Zwanziger mechanism; 2. detailed investigation of various
properties of the G(2) gauge theory; 3. a proposal of an approximate wave functional of the ground state of the gauge
theory; 4. quantization of various quantum-field-theory models in light-front (LF) variables, detailed comparison of
advantages of LF formulation with respect to the conventional approach; 5. determination of ground states of 2-
dimensional scalar LF field theory in the broken phase; 6. derivation of the Higgs mechanism in the abelian LF field
theory; 7. a more reliable determination of the pion-nucleon Z-terrn, related to the strangeness content in nucleons.

The planned goals were achieved. Results were published in 9 publications in high-ranked journals, 1 paper (a small-
size monograph) in a Slovak journal, 6 contributions to conference proceedings and 1 popularization paper, 3 papers
were submitted to renowned journals and are in consideration of their referees. Further publications are in preparation.

Results of the project have considerable citation impact. Publications of the projects have been cited until now 32

times in papers covered by the ISI Web of Science database and 26 times in preprints available in the arXiv.org e-print
database, in conference proceedings, PhD and diploma theses.

Two written theses for PhD examinations, as well as 1 diploma thesis, were prepared and defended within the project.
Two PhD students directly cooperated on the project.
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