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Uplatnenie vysledkov projektu

Projekt "Struktara, reakcie a vzacne procesy atémovych jadier" sme riesili na Katedre

jadrovej fyziky a biofyziky, FMFI UK od jula 2015 po jun 2019. Pocas rieSenia projektu sme

ziskali mnozstvo unikatnych vedeckych vysledkov v oblasti zakladného vyskumu exotickych

jadier a zriedkavych jadrovych procesov publikovanych doposial v 30 publikaciach.

Z pohladu experimentu reprezentuje projekt zakladny vyskum na pokraji moznosti su¢asnej
Formular ZK, strana 1/2



jadrovej fyziky a pri rieSeni sme ziskali mnoho novych a jedine¢nych vysledkov z oblasti
Struktury a vlastnosti exotickych izotopov na pokraji oblasti stability atdmovych jadier. V
tejto Casti projektu sme ziskali mnoZstvo novych informacii o Strukture a vlastnostiach
atémovych jadier, ale aj procese oneskoreného Stiepenia po beta premene. Projekt prispel k
lepSiemu chapaniu problematiky exotickych jadier a moznosti ich Studia.

Vysledky teoretickej Casti projektu najdu svoje uplatnenie v priprave, resp. realizacii
experimentov zameranych na urcenie fundamentalnych vlastnosti neutrin (KATRIN, ECHo,
JUNO, GERDA, Majorana, EXO, KamLAN-Zen, SuperNEMO atd) ako aj v analyze dat z
danych experimentov. Vyvinuté mnoho-nukleénové metddy v ramci daného projektu najdu
svoju aplikaciu v réznych vypoctoch, resp. Studiach tykajucich sa Struktury atomovych jadier.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Pri riedeni projektu sme ziskali nové detailné experimentalne informacie o vlastnostiach a
rozpade vySe 25 izotopov. Mnohé z nich boli umoznené vyuzitim novych pristupov k
meraniam a spracovaniu dat. Ddélezitym je napr. rozvoj moznosti experimentalneho studia
beta premeny jadier v oblasti izotopov tazSich ako fermium (Z>100). Jedine€né vysledky
sme ziskali o velmi zriedkavom procese oneskoreného Stiepenia po beta premene, ktory
umoznuje Studovat Stiepenie nestabilnych jadier nepodliehajucich procesu spontanneho
Stiepenia. Tento spbsob rozpadu sme detailne po prvy krat identifikovali resp. Studovali v
izotopoch 230Am, 196At, 200,202Fr a 188Bi. V neposlednom rade je potrebné spomenut
unikatne vysledky pre systematické Studium deformacie atdbmovych jadier v okoli uzavretej
vrstvy olova Z = 82.

V teoretickej Casti projektu boli ziskané dolezité poznatky pre jadrové procesy umoziujuce
Stadium hmotnosti neutrin. Bola rozpracovana teéria Ov33 rozpadu jadier v kontexte s favo-
pravymi symetrickymi modelmi fyziky ¢astic a preukazana délezitost nestandardnych
interakcii neutrin s nuklednmi jadra ako aj s kvarkovym kondenzatom. V ramci r6znych
rozSireni QRPA metddy boli uréené hodnoty OvB3-maticovych elementov, presnost a
spolahlivost’ ich vypoc€tu. Navrhli sme originalny spésob uréenia hodnbt axial-vektorove;j
konStanty gA v pripade jadrovych procesov. Bol dosiahnuty znaény pokrok v teoretickom
opise zakazanych B-rozpadov, €o je dbleZité napr. v kontexte urenia energetického spektra
reaktorovych (anti)neutrin. Beruc v Uvahu relevantné procesy atomovej Struktury v pripade
zachytu elektrénu jadrom 163Ho bolo teoreticky uréené spektrum v bolometri ECHO
experimentu a stanovené moznosti zmerat hmotnost emitovanych neutrin.

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

We obtained new experimental data for the nuclear properties and decay of around 25
isotopes. For many cases, it was possible only by the application of new experimental and
analysis techniques. For example, the development of the state-of-art approach to obtain
new experimental data for the beta decay of heaviest isotopes with Z>100 was necessary.
Very interesting results for the rare process of beta-delayed fission were achieved. This
process allows us to study the fission of exotic isotopes, which does not undergo
spontaneous fission. We identified or studied in details this decay mode for isotopes 230Am,
196At, 200,202Fr and 188Bi. It is necessary to mention also a unique systematic study of
the deformation of atomic nuclei around the closed proton shell in the lead region (Z = 82).
In the theoretical part, important findings concerning processes used to study neutrino mass
were achieved. The theory of the Ov B3-decay associated with left-right symmetric models
was developed. The importance of non-standard neutrino interactions with nucleons inside
the nucleus and quark condensate was demonstrated. The accuracy and reliability of
calculated Ov BB-decay nuclear matrix elements within different variations of the QRPA
approach were analyzed. An impact of the quenching of the axial-vector coupling constant
on double-beta decay processes was investigated and a novel approach to determine the
quenched value of gA was proposed. Progress in the description of forbidden 3-decays
playing an important role, e.g., in the determination of energy spectra of (anti)neutrinos from
the reactor, was made. The calorimetric spectrum to be measured by electron capture of
163Ho was calculated and a possibility to determine neutrino mass was discussed.
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