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deficient lawrencium isotopes, European Physical Journal A 38 (2), pp. 219-226 (2008)
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V ¢om vidite uplatnenie
vysledkov projektu:

RieSeny APVV projekt napomohol ziskat velké mnozZstvo novych poznatkov o jadrovej
Struktare tazkych a supertazkych prvkov ako su napriklad informacie o K-izomérnych
stavoch v oblasti s protonovym ¢&islom 100, informacie o rozpade najtazsich izotopov
alebo identifikaciu oneskoreného Stiepenia v okoli Z = 82.

Sprecialne dolezita je aj vzdelavacia stranka projektu. Vdaka podpore APVV sa podarilo
vytvorit podmienky pre spolupracu na experimentoch zameranych na stadium Struktury
tazkych atdmovych jadier. To napomohlo ziskat’ Studentom univerzity skisenosti na poli
$pickového experimentalneho jadrovo-fyzikalneho vyskumu.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt ,Spektroskopia tazkych a supertazkych prvkov“ bol rieSeny na Univerzite Komenského v ramci
medzinarodnej kolaboracie pbsobiacej na separatore SHIP v GSI Darmstadt, RITU na Univerzite
v Jyvaskyla a ISOLDE v CERNe. V ramci tohto projektu sme sa ziskali velké mnozstvo novych poznatkov
o jadrovej Strukture najtazsich prvkov.

Medzi najddlezitejSie vysledky patri vyskum K-izomérnych stavov pricom sme identifikovali niekolko novych
K-izomérnych stavov v izotopoch ***No, ***No, ***No, **°Lr. V ramci $tidia mechanizmu reakcii s produkciou
najtazSich atomovych jadier sme realizovali detailné merania produkcie izotopov Hassia podbariérovou
fuziou s terCovym jadrom 28 pri ktorom sme syntetizovali novy izotop *®Hs. Na toto meranie nadviazala
uspesSna syntéza izotopu 83112, ktorou sme po prvy krat nezavisle potvrdili moZnost syntetizovat
supertazké prvky pomocou reakcie uplnej fuzie s transaktiniovymi teréami.

V oblasti uzavretej proténovej vrstvy so Z = 82 sa nam podarilo syntetizovat’ nové izotop}/ (me a 208Th) ako
aj identifikovat' viacero novych izomérnych stavov (181TI, 797, 179Hg, Au, At 2'Fr, 2°Ra, 2T, 214Th...).
Sucastne sme zlepsili alebo ziskali nové informacie o rozpadovych vlastnostiach pre viac ako 15 izotopov
v tejto oblasti, ktoré prispeli k lepSiemu pochopeniu problemaitky ko-existencie stavov s réznou deformaciou
a deformacnych zmien v tejto oblasti.

Dolezitym vysledkom je identifikdcia moznosti rozpadu jadier v neutronovo-deficitnej oblasti so Z = 82
oneskorenym Stiepenim po EC premene. Tento spésob rozpadu umozhuje ziskat’ informacie o Stiepenych
bariérach aj pre jadra, pre ktoré Stiepenie bezne nemdzme identifikovat. Konkrétne sme tento efekt
jednoznacne identifikovali v izotopoch %071, At a "?At. V pripade "*°TI sme ziskali aj unikatne vysledky
pre hmotnostnu distribuciu fragmentov.

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

The project ,Spectroscopy of heavy and superheavy elements” was carried within an international
collaborations working at SHIP separator at GSI Darmstadt, RITU separator at University of Jyvaskyla, and
ISOLDE at CERN. In frame of this project we obtained new data and knowledge on the nuclear structure of
heaviest nuclei.

An important result is the identification of new K-isomers in isotopes ***No, ***No, **No, **°Lr and their detail
spectroscopy measurements. In the region of heaviest nuclei we aimed also at the reaction mechanism
studies, specifically the studies with °*®U as a target. For the first time we synthesized the new isotope ***Hs.
For even heavier nuclei we aimed at the synthesis of **112 using the 238U target, what was the first
independent confirmation of the possibility to synthesize the superheavy elements using the transactinide
targets.

In the region of the closed proton shell Z = 82 we synthesized new isotopes ("°Pb and *®*Th) and we
identified several new isomeric states ("*'TI, ""°TI, "°Hg, "°Au, "*At, ®'Fr, Ra, ?"*Th, #"*Th...). We also
improved or obtained new data for more than 15 isotopes in this region. This helps better understanding the
phenomenas like the shape co-existence or strong deformation changes in this region.

An importat result is also the identification of the possibility for nuclei in vicinity of Z = 82 shell to decay via
the electron capture delayed fission process. This decay process allows the fission properties of those nuclei
which do not undergo sgpontaneus fission to be studied. Specifically we un-ambiguosly identified such
a decay mode for "*°TI, At and At and obtained an experimental indication for few more cases. In the
case of '®°TI we obtained the information about the mass distribution of the fission fragments as well,
indicating strongly assymetric fission of this nucleus.
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