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JOCJIKEHHA AAEPHOI CTPYKTYPH ITAPHO-TIAPHHUX 130TOIIIB #4%Sj
3 BUKOPUCTAHHAM METOJIB CKIPMA - XAPTPI —- ®OKA
TA XAPTPI - ®OKA - BOI'OJIIOBOBA

JocmimKkeHo BIacTUBOCTI OCHOBHHX CTaHIB Afep Ta AAepHi aedopmarii AesKUX MapHO-TIAPHUX 130TOMIB KPEMHIIO.
Cdeprunmii meton Ckipma - Xaptpi - @oka, mo Bkitoyae oOumciaeHHs Xaptpi- Poka Ha JOAATOK JIO JACKUTBKOX
3aranpHUX mapamerpusaniii Ckipma, takux gk SkB, SkM*, SkE, SkX, SLy4, Skxta, SkP, UNEDFO0 i UNEDF1, 6ys
BHUKOPHUCTaHUH AJIs1 OOYMCIEHHsI PO3MOJUTY TYCTHHU 3apsy OCHOBHHX SJIEPHHX CTaHIB Ta ITIOB’S3aHUX 3apsIOBUX
paniyciB ams 28Gj i 30Si 3aBusKK HASIBHOCTI eKCIIEPUMEHTAIbHNX JaHUX IS [TUX JBOX CTaOUTbHUX i30ToMiB. Kpim Toro,
MacoBi, HEH-TPOHHI Ta NMPOTOHHI T'YCTHHHU 3 IOB’S3aHMMH 3 HUMH DPajlycaMu, SHEprisiMH 3B’S3KYy, NMOBEPXHEBUMHU
HEHTPOHHMMY TOBIIMHAMM Ta 3apsAA0BUMH (GopM-(hakTopamu 6yji0 po3paxoBaHo s i30TomiB 24*2Si 3 BUKOpUCTAHHAM
napamerpu3anii SkM*. JlociipkeHo KBaJpyHosibHI nedopManii BUOpaHUX i30TOMIB y TepMiHaX KPHBUX MOTEHLIHHOT
eHeprii, BuBeleHI SK (QyHKIII mapaMeTpiB KBaApyHoJbHOI Aedopmarii 3a JOmoMOrorw obuucieHs Xaptpi- Poka -
Boromnro0OoBa B akcianbHO teopMoBaHiii koHGirypaii 3 mapamerpom SkM*.

Kniouosi cnosa: BnacTuBOCTI OCHOBHOTO cTaHy siipa, Ckipma - Xaptpi - @ok, Xaptpi - @ok - boromobos, kBagpy-
nosbHa Jedopmaitisi, i30TONM KPEMHIFO.
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UCCJIEJOBAHMSI SITEPHOM CTPYKTYPbI YETHO-YETHBIX U30TOIIOB %42Sj
C UHCITOJIb3OBAHUEM METOJOB CKUPMA - XAPTPHU — ®OKA
N XAPTPH - ®OKA - BOT'OJIIOBOBA

HccnenoBaHbl CBONHCTBA OCHOBHBIX COCTOSIHUM sIZIEp M AACPHBIE eopMannuil HEKOTOPBIX IAPHO-YETHBIX H30TOIIOB
kpemuust. Cepuaeckuii meron Ckupma - Xaprpu - @oka, BKIFOUAIONMH BEIMUCIEHHS XapTpH - Poka B JONOIHEHNE K
HECKOJBKAM 00mmM mapamerpusanusm Ckupma, Takux kak SKB, SkM* SKE, SkX, SLy4, Skxta, SkP, UNEDFO u
UNEDF1, 6b11 ucronbs3oBaH Jjisi BBIYUCICHUS PAacHpe/ieNieHNs] IUIOTHOCTH 3apsiia OCHOBHBIX SIJIEPHBIX COCTOSHHH U
CBSI3aHHBIX 3apANO0BbIX paguycos asa 28Si u 30Si Gnaronaps HAIMUMIO SKCIEPUMEHTANBLHBIX JAHHBIX I 9THX JBYX
CTaOMJIBHBIX M30TONOB. Kpome TOro, mMaccoBble, HEWTPOHHBIE W IPOTOHHBIE IUIOTHOCTH CO CBS3aHHBIMH C HHMH
panuycamu, SHEPTUSIMU CBSI3H, TIOBEPXHOCTHBIMU HEHTPOHHBIMU TOJIIIMHAMU H 3apsa0BBIMHU (opM-(akTopamMu Obln
paccuntanbl Juis u3otonoB 2442Si ¢ wucmomb3oBaHmeM mapamerpusaumn SkM*. HccnenoBaHbl KBaapyIOJbHBIE
nedopmanuy BBIOpaHHBIX HM30TONOB B TEPMHMHAX KPHUBBIX IOTCHIMAIBHOM 3HEPTHH, BBIBEACHBI KaK (YHKIUN
rapamMeTpoB KBaJIPYHOJIBHOH nedopMmanuu C TOMOIIBI0 BbuHMciaeHuid Xaptpu - @oka - boromoboBa B akcuanibHO
nedopMHupoBaHHOH KOH(UTYpanuy ¢ mapamerpom SkM™.

Kniouesvie cnosa: coiictBa ocHOBHOTO cocTosiHMs sipa, Ckupma - Xaptpu - @ok, Xaprpu - ®ok - boromo6os,
KBaJpyIOJbHAs Ae(opManusi, ©30TOIMBI KPEMHHS.
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NUCLEAR STRUCTURE STUDY OF EVEN-EVEN #42Sj ISOTOPES
USING SKYRME - HARTREE - FOCK AND HARTREE - FOCK - BOGOLYUBOV METHODS

The nuclear ground-state properties and the nuclear deformation of some even-even Silicon isotopes have been
investigated. The spherical Skyrme - Hartree - Fock method that includes Hartree - Fock calculations in addition to
several common Skyrme parameterizations, such as SkB, SkM*, SKE, SkX, SLy4, Skxta, SkP, UNEDFO, and
UNEDF1, has been used to calculate the nuclear ground-state charge density distributions and the associated charge



radii for 28Si and 3°Si, because of the availability of the experimental data for these two stable isotopes. Furthermore, the
mass, neutron and proton densities with the associated radii, the binding energies, the neutron skin thickness, and the
charge form factors have been calculated for 2442Si isotopes using SkM* parameterization. The quadrupole
deformations of the selected isotopes have been investigated in terms of the potential energy curves that were deduced
as a function of the quadrupole deformation parameters using the axially deformed configurational Hartree - Fock -
Bogolyubov calculations with SKM* parameterization.

Keywords: nuclear ground-state properties, Skyrme - Hartree - Fock, Hartree - Fock - Bogolyubov, quadrupole
deformation, silicon isotopes.
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