Viazené kolegyne a kolegovia, doktorandky a doktorandi, ako aj milé Studentky
a Studenti,

pozyvam vas na semindr, ktory sa uskutocni v ramci Nuklearneho seminara
Katedry jadrovej fyziky a biofyziky (KJFB) FMFI UK, Katedry jadrovej chémie
PriF UK, Slovenskej fyzikalnej spolo¢nosti a Slovenskej nuklearnej spolocnosti.

Prednasajuci: RNDr. Anton Repko, Ph.D., samostatny vedecky pracovnik
Oddelenia jadrovej fyziky, Fyzikalny ustav SAV, v.v.i.

Nazov prezentacie: Vypolty nizkoleZiacich vzbudenych stavov atomovych
jadier metdédou Skyrme QRPA.

Title: Calculations of low-lying excited states in atomic nuclei by Skyrme
QRPA method.

Abstrakt: Na teoreticky popis zakladnych a vzbudenych stavov jadier sa Casto
pouzivaju hustotné funkciondly typu Skyrme, Gogny alebo Relativistic mean
field, ktoré st zalozené na fenomenologickych interakciach a umoziuja
mikroskopicky popis najmi pre parno-parne jadra z celej tabulky nuklidov,
vratane deformaécie. Prvym krokom je vypocet zakladného stavu metédami HFB
(Hartree-Fock-Bogoliubov) alebo HF+BCS, na ktoré moézu nadviazat metddy
typu GCM (Generator Coordinate Method) alebo QRPA (Quasiparticle Random
Phase Approximation). Predmetom mdjho vyskumu je implementdcia QRPA
nad sférickymi a axidlne deformovanymi zakladnymi stavmi vypocitanymi cez
Skyrme HF+BCS. Vyvinul som aj korekcie na spurious stavy, ktoré st klI'aicové
najma pri nizkoleziacich excitaciach typu 1~ (E1) a 0" (E0), kde predpovedame
izoskalarne virivé prudy (>*Mg,*®Ni: 17) a parovacie vibracie (**No: 0%).



Abstract: Density functionals (of Skyrme, Gogny or Relativistic Mean Field
type) are commonly employed for the theoretical description of ground and
excited states of nuclei. They are based on phenomenological interactions, and
provide a microscopic description mainly for even-even nuclei along the whole
nuclear chart, including deformation. The first step consists in the calculation of
ground state by HFB (Hartree-Fock-Bogoliubov) or HF+BCS, and can be
followed by GCM (Generator Coordinate Method) or QRPA (Quasiparticle
Random Phase Approximation). My research is focused on the implementation
of QRPA on top of spherical and axially-deformed ground states computed by
Skyrme HF+BCS. I developed also corrections for spuriosity, which are crucial
for low-lying excitations of multipolarity 1~ (E1) and 0" (E0), where we predict
isoscalar vortical currents (**Mg,*®Ni: 1) and pairing vibrations (**No: 0%).

Seminar sa uskuto¢ni v stredu 8.10.2025 o 14:00 hod. prezen¢ne: V zasadacke
KJFB, F1/364, Fakulta matematiky, fyziky a informatiky UK, Mlynska dolina,
Bratislava.
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