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I30CKAJISIPHUI I[I/IHOJILHI/IIZI BIAT'YK BA’KKHUX SITEP
B OBJIACTI HU3bKUX EHEPI'IM Y KIHETHYHIN MO/IEJII

[30ckamsApHUI AMNONBHUH BIATYK BaXKHX CQEpUYHHX fAOep B o00JacTi HU3BKUX €HEprii BHBYAETHCS B
HaIlBKJIACHYHIN MOJENI, IO CIHPAEThCS HA SIBHUH PO3B’A30K JIIHEAPH30BAaHOTO KIHETHYHOTO PiBHAHHS BracoBa s
CKiHYeHHUX (epmi-cucteM. Y Il TpaHCIAMIMHO-iHBapiaHTHIM MoZeNi pyX MEHTpa Mac TOYHO BiIAiTS€THCS Bif
BHYTpIIIHIX 30ypKeHb. [30cKamspHa QuImonbHa CHIIOBa (DYHKIIS Ma€e TPH PE30HAHCHI CTPYKTYpH B 00J7acTi eHeprii 1o
15 MeB. Po3paxyHKU TOJIB IIBHUIKOCTESH, MOB’SI3aHUX 3 PE30HAHCHUMH CTPYKTYpaMHU IIPH CHEPrisx ICHTPOina,
BUSIBIISIIOTH BUXPOBY (TOpOigajibHy) NPUPOLY ABOX BEepXHIX pe3oHaHCiB. OCHOBHHMH TOpOiJabHUN pE30HAHC Aa€
SKICHMH OIUC HWU3bKOCHEPIeTHYHOTO 130CKAJSIPHOTO JHUIIOJILHOIO PE30HAHCY, IO CIOCTEPIracThCs y BaXKKUX
cheprunux sapax. [loxomkeHHsT HAHHIKYO0T 130CKaNISIPHOI UITOIBHOT PE30HAHCHOT CTPYKTYPH, OUYEBHUIHO, TTOB’sI3aHE 3
JMTIONBHUME OJHOYACTHHKOBUMHM 30YyKeHHAMU. 1i eHepris neHTpoina 6IM3bka 10 MiHIMANbHOT eHeprii AMMONBHOTO
OJTHOUYACTHHKOBOTO CIIEKTpa, i BpaxyBaHHs 3aJIMIIKOBOI B3a€MOAIl MPU3BOJMTH JIMIIE J0 HE3HAYHOTO 3CYBY €HEprii
neHTpoina B Oik HrK4oi eHeprii. [IpoTe BKIIIOUEHHS 3aJIMIIKOBOI B3a€MOIl MOMITHO TOCHIIIOE TIOJI€ IIBHUAKOCTEH,
TIOB'sI3aHe 3 HAWHIDKYNM PE30HAHCOM, 1110 BKa3y€ Ha KOJEKTHUBHI €(eKTH B Lill pe30HAHCHIH CTPYKTYPI.

Kniouosi cnosa: KiHeTMYHa MOJAENb, PE30HAHCHI CTPYKTYpH B OOJIaCTI HU3BKUX EHEprii, IMojie IIBHUAKOCTEH,
TOpOiNabHI pe30HAHCH.
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N30CKAJISAPHBIN I[I/IHO.JII)HI:II‘/‘I OTKJIMK TSUKEJIBIX SATEP
B OBJIACTH HU3KUX DQHEPI'MU B KHHETHUYECKOUN MOJIEJIN

W3ocKanspHBIA AWMONBHBIA OTKIMK TSDKENBIX C(EpHYecKHX saep B 0OJACTH HU3KHX SHEPIHH H3ydaeTcs B
MOJTyKJIACCHYECKON MOJEIH, KOTOpas OMUPAETCs Ha SIBHOE PEIIECHHE JTHHEAPU30BAaHHOTO KMHETHYECKOTO ypaBHEHHUS
BracoBa a5t KOHEYHBIX (epMHU-CUCTEM. B 3TOH TpaHCIAMOHHO-WHBAPHAHTHOW MOJIENIN IBIKEHHE IICHTPA MacC TOYHO
OTZAEeJsIeTCS OT BHYTPEHHHX B030yxaeHuid. M3ockansipHas IUMONIbHAs CUIIOBas (DYyHKLUS MMEET TPH PE30HAHCHbBIC
CTPYKTYpBI B o0nactu aHepruii 1o 15 MaB. Pacuersl noneii ckopocTeid, CBI3aHHBIX C PE30HAHCHBIMHU CTPYKTypaMu TpH
SHEPrusix IEHTPOUA, TTOKA3hIBAIOT BUXPEBYIO (TOPOUIANBHYIO) IPHUPOAY ABYX BBIIIEIEKAIUX pe30HaHCOB. OCHOBHOM
TOPOUJANIBHBIM pPE30HAHC [JAaeT KadeCTBEHHOE OIMCAHHE HU3KOIHEPIeTHYECKOTO H30CKAISPHOTO JMIOIBHOTO
pe3oHaHca, KOTOpBIH HaOJIogaeTcs B TSDKENBIX cdepudeckux sapax. [IpoucxoskaeHue HipKaleld H30CKasIpHON
JIUIIOJIbHOM PE30HAaHCHOW CTPYKTYpbI, OYEBUIHO, CBSI3aHO C JIUIOJBHBIMUA OJHOYACTHYHBIMH B030yxneHusmu. Ee
SHEprusl LEHTponaa OJMM3Ka K MUHAMAJIbHOW SHEPTHM JUIONBHOTO OJHOYACTHYHOTO CHEKTPa, M yYET OCTATOYHOTO
B3aMMOJACHCTBHUS IIPUBOJUT TOJIBKO K HE3HAYMTEIFHOMY CMEIICHHIO SHEPIWH HEeHTpoHuIa K Oojiee HM3KOH IHEprHu.
OzHako BKIIIOYEHHE OCTATOYHOTO B3aHMMOJAEHCTBHS 3aMETHO YCHUIMBAET MOJIE CKOPOCTEH, CBA3aHHOE C CAMBIM HU3KUM
PE30HAHCOM, YTO yKa3bIBaeT Ha KOJUIEKTHBHBIC 3((QEKTHI B 3TON PE30HAHCHOM CTPYKTYpE.

Kniouegvie cnosa: KxuHeTHYECKas MOJENb, PE30HAHCHBIE CTPYKTYPHI B 00IACTH HU3KHMX SHEPTHH, T0JIe CKOPOCTEH,
TOPOUJANILHBIE PE3OHAHCHI.
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ISOSCALAR DIPOLE RESPONSE OF HEAVY NUCLEI
IN LOW-ENERGY REGION WITHIN KINETIC MODEL

The isoscalar dipole response of heavy spherical nuclei in the low-energy region is studied by using a semiclassical
model, based on the solution of the linearized Vlasov kinetic equation for finite Fermi systems. In this translation-
invariant model, the excitations of the center of mass motion are exactly separated from the internal ones. The isoscalar
dipole strength function displays three resonance structures in the energy region up to 15 MeV. Calculations of the
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velocity fields associated with resonance structures at centroid energies show the vortex (toroidal) nature of two
overlying resonances. The main toroidal resonance gives a qualitative description of the low-energy isoscalar dipole
resonance, which is observed in heavy spherical nuclei. The origin of the lowest isoscalar dipole resonance structure is
apparently related to dipole single-particle excitations. Its centroid energy is close to the minimum energy of the dipole
single-particle spectrum, and taking into account the residual interaction leads only to an insignificant shift of the
centroid energy towards lower energy. However, the inclusion of residual interaction noticeably enhances the velocity
field associated with the lowest resonance, which indicates collective effects in this resonance structure.
Keywords: kinetic model, low-energy resonance structures, velocity field, toroidal resonances.
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