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Motivated by recent findings on neutron magicity at N = 32 and 34 by Limura et al., we aim
to understand the ground state properties and shell effects through isotopic shift in scandium (Sc)
isotopes. We performed a systematic study using the NL3* parameter set within the relativistic
mean field (RMF) formalism. Properties calculated include binding energy, charge distribution
radius, quadrupole deformation parameter, neutron skin thickness, and two-neutron separation
energy for Sc isotopes with neutron numbers ranging from N = 22 to 56. Further, a three-point
formula is employed to observe the isotopic shift for charge distribution radius and neutron skin
thickness. The study highlights notable shape transitions at NV = 38 to 40 and N = 52 to 54 and
ground state shape similarity in Sc isotopes, suggesting significant shell effects. Observing kinks in
charge radius and neutron skin thickness, especially at N = 34 along with all conventional neutron
magic or semi-magic numbers, confirms shell closure and stability of the isotopes, enhancing our
understanding of neutron magicity and isotope stability.

Ha ocHoBaHuM HelaBHHMX pe3y/bTaTOB MO HeHTPOHHOH MarvyHocTH npu N = 32 u 34 paboThl
Jlumypa ¥ Ap. HAMU fesaeTcsl MOMbITKA MOHATb CBOHCTBA OCHOBHOT'O COCTOSIHHS U 000J104€4HBIE 3(-
(heKThl C MOMOLIBIO HCC/Ie0BAHUS U30TOMUYECKOTO CIBHra B M30TONax ckaHAaus. Pabota nocesieHa
CHCTEMAaTHUECKOMY H3ydeHHI0O Habopa mapametpoB NL3™ B pamkax ¢opmanu3Ma pessiTHBHCTCKO-
ro cpepHero nojs. I[Ipu 3ToM BBIYHC/IAIOTCS TaKHe XapaKTepUCTHKH, KaK IHEepPrusl CBfI3H, pafuycC
pacmpeneseHusl 3apsia, napameTp KBaapyloJbHOH AedopMaluH, TOJILHHA HEHTPOHHOH 000J0YKH
M 9Heprusi OTAeseHHUs ABYX HEHTPOHOB JJIsI U30TOMOB Sc ¢ HEHTPOHHBIMH YMC/IaMH B HHTEpBase OT
N = 22 1o 56. Takxxe /151 ONTHCAHUS H30TONIMYECKOTO CABUTA JUUISl pafidyca pacrpesiesieHus 3apsia u
TOJILLMHBl HEHTPOHHOH 000JI0UKH HCMOJ/b3YyeTcs TpexToueuHast popmyna. MccienoBanue nokaseiaeTr
3aMeTHble H3MeHeHHUs1 GopMmbl pu N oT 38 no 40 u N ot 52 no 54. Ilpu 3ToM Qopma OCHOBHOTO
COCTOSIHUSI OCTaeTcsl cxoxell /sl BceX [V, UTO MOXKeT O3HauyaTb HaJM4YMe 3HaYMTeJbHBIX 000/04ey-
HbIX 3(hexToB. Habionaemble ckauky B 3apsoBbIX paguycax M TOJLIMHAX HEHTPOHHOH 00OJOUKH,
ocobeHHO npu [N = 34, py BceX MaruyeckUx M MoJyMarudeCKUX HeHTPOHHBIX YMC/IaX MOATBepKaa-
I0T 3aMKHYTOCTb 000JI04eK M CTaOUIBHOCTb H30TOMOB, YTO MO3BOJISET Jyyllle NOHATb HEHTPOHHYIO
MardyHoCTb U CTabU/IbHOCTb M30TOMOB.
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