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CHUCTEMATHUKA EHEPTIH JTUIIOJIbHUAX IITMI PE3OHAHCIB
Y CEPEJHIX I BAXKKUX ATOMHUX AAPAX 3 HAJJIMIIKOM HEUTPOHIB

PosrisiHyTO cucTeMaTnKy eHepriit mirmi aunonsHoro pesoHancy (ITJIP) y cepeaHix 1 BaXKuX siApax 3 HaUIMIIKOM
HeitponiB. [l omucy ewepriii I1JIP 3acTtocoBana MakpockomiuHa Monenb Icakepa - Harapamkan - Bapuepa 3
BITHOCHUM 3MIIIEHHAM TYCTHH TPOTOHIB KOpa i MOBEPXHEBUX HEUTpoHiB. [IpemcTaBieHo Momu(ikoBaHi BHpa3u I
00YMCIIeHHS! eHeprii 3 KUIBKICTIO NPHUITIOBEPXHEBUX HEHTPOHIB MPOIOPLIHHOI TOBIIMHI HEWTPOHHOI MIKIpW 3TiIHO 3
ninxomaom [lecika - PaBenxomna. Pe3ynbratu NOpiBHIOIOTHCS 3 MIKPOCKOIIIYHUMH PO3PaxyHKaMU JIJIsl JIAHITIOKKIB 130TOIIB
HIKeJro, 0JI0Ba i cBHHIIO. [IpogeMorcTpoBaHo, mo obuncieni eneprii [1JIP 3amexHo Big HAATUIIKy HEUTPOHIB MAIOTh
TaKy X HOBENIHKY, K 1 0O4YMCIeH] B MIKPOCKOMIIYHHX IiJX0JaX €KCIIEpUMEHTANbHI JlaHi. 3alpollOHOBaHi CHpOIIEH]
Bupasu aist eneprii [1/IP, sk ¢yHKII# TOBIIMHN HEWTPOHHOI LIKIpH, ONMKCYIOTh 3HaYeHHs eneprii [1/IP, obuncnennx 3
BUKOPHUCTaHHAM MIKPOCKOIIUYHUX MOJeNel i iX MOXHa pO3IISIIATH SK CHCTEMATHKH MIKPOCKOIIYHHX pO3paxyHKiB
enepriii [1/IP y cepennix Ta BaXXKKUX HEUTPOHHO-HATUIIKOBUX SApax.

Kmiouosi crosa: nirmi nunonsauii pesonanc (IT1/IP), eneprii I1JIP, cuctemaruka enepriii [1/IP, ToBinHa HEHTPOHHOT
IIKipH, KUTBKICTh HEUTPOHIB Y TOBEPXHEBOMY IPOILAPKY.
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SYSTEMATICS OF PYGMY DIPOLE RESONANCE ENERGIES
IN MEDIUM AND HEAVY ATOMIC NUCLEI WITH NEUTRON EXCESS

Systematics of the energies of the pygmy dipole resonances (PDR) in medium and heavy nuclei with neutron excess
is considered. The macroscopic Isacker - Nagarajan - Warner model, incorporating a relative shift between the proton
core density and the surface neutron density, is used to describe the PDR energies. Modified expressions for calculating
energy with the number of near-surface neutrons proportional to the neutron skin thickness according to the Pethick -
Ravenhall approach are presented. The results are compared with microscopic calculations for Nickel, Tin, and Lead
isotope chains. It is demonstrated that the calculated PDR energies, depending on the neutron excess, exhibit the same
behavior as those calculated in microscopic approaches and experimental data. Simple expressions for the PDR energy
as a function of the neutron skin thickness are proposed to describe the values of PDR energies calculated using
microscopic models and can be considered as systematics of microscopic calculations of PDR energies in medium and
heavy neutron-rich nuclei.

Keywords: pygmy dipole resonance (PDR), energies of the PDR, energy systematics, neutron skin thickness, number
of near-surface neutrons.
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