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V. O. Nesterenko, A. Repko, J. Kvasil, P.-G. Reinhard

Individual Low-Energy Toroidal Dipole State in Mg-24

Phys. Rev. Lett. 120, 182501 (2018).

M. Venhart, M. Balogh, A. Herzan, J. L. Wood, F. A. Ali, D. T. Joss, A. N. Andreyev, K.
Auranen, R. J. Carroll, M. C. Drummond, J. L. Easton, P. T. Greenlees, T. Grahn, A.
Gredley, J. Henderson, U. Jakobsson, R. Julin, S. Juutinen, J. Konki, E.A. Lawrie, M. Leino,
V. Matousek, C. G. McPeake, D. O'Donnell, R. D. Page, J. Pakarinen, P. Papadakis, J.
Partanen, P. Peura, P. Rahkila, P. Ruotsalainen, M. Sandzelius, J. Sarén, B. Saygi, M.
Sedlak, C. Scholey, J. Sorri, S. Stolze, A. Thornthwaite, R. Urban, J. Uusitalo, M. Veselsky,
F. P. Wearing

Population of a low-spin positive-parity band from high-spin intruder states in 177Au: The
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two-state mixing effect

Phys. Lett. B 806, 135488 (2020).

M. Venhart, J. L. Wood, M. Sedlak, M. Balogh, M. Birova, A. J. Boston, T. E. Cocolios, L. J.
Harkness-Brennan, R.-D. Herzberg, L. Holub, D. T. Joss, D. S. Judson, J. Kliman, J. Klimo,
L. Krupa, J. Lusnak, L. Makhathini, V. Matousek, S. Motycak, R. D. Page, A. Patel, K.
Petrik, A. V. Podshibyakin, P. M. Prajapati, A. M. Rodin, A. épaéek, R. Urban, C. Unsworth
and M. Veselsky

New systematic features in the neutron-deficient Au isotopes

J. Phys. G: Nucl. and Part. Phys. 44, 074003 (2017).

M. Venhart, F. A. Ali, W. Ryssens, J. L. Wood, D. T. Joss, A. N. Andreyev, K. Auranen, B.
Bally, M. Balogh, M. Bender, R. J. Carroll, J. L. Easton, P. T. Greenlees, T. Grahn, P.-H.
Heenen, A. Herzan, U. Jakobsson, R. Julin, S. Juutinen, D. Kig, J. Konki, E. Lawrie, M.
Leino, V. Matousek, C. G. McPeake, D. O'Donnell, R. D. Page, J. Pakarinen, J. Partanen, P.
Peura, P. Rahkila, P. Ruotsalainen, M. Sandzelius, J. Sarén, B. Saygi, M. Sedlak, C.
Scholey, J. Sorri, S. Stolze, A. Thornthwaite, J. Uusitalo, and M. Veselsky

De-excitation of the strongly coupled band in 177Au and implications for core intruder
configurations in the light Hg isotopes

Phys. Rev. C 95, 061302(R) (2017).

A. Herzan, S. Juutinen, K. Auranen, T. Grahn, P. T. Greenlees, K. Hauschild, U. Jakobsson,
R. Julin, S. Ketelhut, M. Leino, A. Lopez-Martens, T. Lénnroth, P. Nieminen, M. Nyman, J.
Partanen, P. Peura, P. Rahkila, P. Ruotsalainen, M. Sandzelius, J. Sarén, C. Scholey, J. M.
K. Slotte, J. Sorri, S. Stolze, J. Uusitalo

Study of excited states and observation of collective level structures in the odd-odd nucleus
Bi-194

Eur. Phys. J. A 56, 165 (2020).

M. Venhart, J. L. Wood, A. J. Boston, T. E. Cocolios, L. J. Harkness-Brennan, R.-D.
Herzberg, D. T. Joss, D. S. Judson, J. Kliman, V. Matousek, S. Moty&ak, R. D. Page, A.
Patel, K. Petrik, M. Sedlak, M. Veselsky

Application of the Broad Energy Germanium detector: A technique for elucidating 3-decay
schemes which involve daughter nuclei with very low energy excited states

Nucl. Instrum. and Methods in Phys. Res., Sect. A 849, 112 (2017).

V. Matousek, M. Sedlak, M. Venhart, D. Janic¢kovi¢, J. Kliman, K. Petrik, P. Svec, P. Svec,
Sr., M. Veselsky

TATRA: a versatile high-vacuum tape transportation system for decay studies at radioactive-
ion beam facilities

Nucl. Instrum. and Methods in Phys. Res., Sect. A 812, 118 (2016).

J. Kvasil, V. O. Nesterenko, A. Repko,W. Kleinig, P.-G. Reinhard

Deformation-induced splitting of the isoscalar EO giant resonance: Skyrme random-phase-
approximation analysis

Phys. Rev. C 94, 064302 (2016).

Uplatnenie vysledkov projektu

Projekt zakladného vyskumu, doposial bez komeréného uplatnenia.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
V ramci rieSenia projektu bolo dobudované laboratérium vybavené tandemovym
urychfovacom proténov, deuterénov a alfa €astic. Na linii urychlfovaca bol skonstruovany
plynom plneny ter€ na produkciu neutrénov. Ter€ je zaloZzeny na tenkej félii, ktora bola
privarena na prirubu pulznym laserom. Ter¢ bol pouzity na Stadium jadrovej Struktury
izotopu 41K a tudium jadrovej reakcie 86Kr(p,n)86Rb, ktora je relevantna pre jadrovu
astrofyziku.
Studovana bola jadrova $truktira izotopov 177,179Au pomocou dat, ktoré boli ziskané na
plynom-plnenom separatore RITU na Univerzite v Jyvaskyla. Bola preukazana pritomnost
extrémne deformovanej konfiguracie v 177Au (a teda aj v 178Hg), ktora sa liSi od
analogickych Struktur pozorovanych v tazsich izotopoch zlata. Tato konfiguracia nie je
reprodukovana sucasnymi modelmi atémového jadra. V jadre 177Au bol preukazany
rozpadovy mod deformovanych Struktar, ktory nema precedens v tazsich izotopoch. Tento
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maod je vysvetleny silnym zmieSavanim vinovych funkcii. V tazsich izotopoch je zmieSavanie
ovela slabSie. Bola vybudovana komplexna systematika vzbudenych stavov v izotopoch
Zlata, objavené nové izomérické stavy v 179Au. Na zaklade tychto vysledkov bol predlozeny
novy navrh experimentu na Univerzitu v Jyvaskyla, ktory bol schvaleny v rozsahu 14 dni.
Bola posilnena pozicia skupiny v oblasti tedrie atdbmového jadra. Teoreticky bola Studovana
Struktura izotopu 24Mg, kde bol preukazany virovy toroidny charakter vzbudenych stavov.
Boli usporiadané dve medzinarodné konferencie a posilnena pozicia skupiny v
medzinarodnom kontexte. Skupina bola velmi dobre hodnotena medzinarodnym panelom
RECFA.

Boli publikované viaceré vyznamné publikacie, zahfiajuc ¢lanok v Phys. Rev. Lett.
(zaradeny do Nature Index), Phys. Lett. B a Phys. Rev. C Rapid Communication (s é&lenmni
rieSitelského kolektivu ako prvy alebo vyznamny autor). Okrem toho vznikli dalSie
prvoautorskeé publikacie.

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

As a part of the project, a laboratory equipped with a tandem accelerator of protons,
deuterons and alpha particles was completed. A gas-filled target for neutron production was
constructed on the accelerator beamline. The target is based on a thin foil that has been
welded to the flange with a pulsed laser. The target was used to study the nuclear structure
of the 41K isotope and to study the 86Kr(p, n)86Rb reaction, which is relevant for nuclear
astrophysics.

The nuclear structure of the 177,179Au isotopes was studied using data collected on the
RITU gas-filled separator at the University of Jyvaskyla. The presence of an extremely
deformed configuration in 177Au (and thus in 178Hg), which differs from the analogous
structures known in heavier gold isotopes, was demonstrated. This configuration is not
reproduced by current nuclear models. In the 177Au nucleus, the decay mode of deformed
structures has been discovered, which has no precedent in heavier isotopes. This mode is
explained by the strong mixing of wave functions. In heavier isotopes, the mixing appears to
be much weaker. A complex systematics of excited states in Au isotopes was constructed,
new isomeric states in 179Au were discovered. Based on these results, a new experimental
proposal was submitted to the University of Jyvaskyla, which was fully approved (14 days of
beam time).

The group gained new experience in nuclear theory. Theoretically, the structure of the 24Mg
isotope was studied, where the viral toroidal character of the excited states was
demonstrated.

Two international conferences were held and the group's position in the international context
was strengthened. The group was rated very well by the international RECFA panel.
Several important publications have been published, including an article in Phys. Rev. Lett.
(included in the Nature Index), Phys. Lett. B and Phys. Rev. C Rapid Communication (with
members of the research team as the first or important author). In addition to that, other first-
author publications were created.
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