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JOCJIJIXKEHHSA SIAEPHOI IE@OPMAIIIL TA ITO3IOBXKHIX POPM-PAKTOPIB
Y JEAKHUX AJPAX fp-OBOJIOHKHU 3A JOITIOMOI'OI0 OBOJIOHKOBOI MOJEJII
TA HABJIMOKEHHS XAPTPI - ®OKA

VY nmaHoOMy HNOCHiIKEHHI BHBYAJACh siIepHA AeopMallis MEeBHUX i130TOIMIB THTAaHY Ta XPOMY 3 BHUKOPHUCTAHHSIM
00osoHKOBOI Mojenmi Ta HabmmkeHHs XaprTpi - Doka B MOAETHHOMY HpOCTOpi fp-00010HKH. Po3paxoBaHO MarHiTHI
OUIONBHI Ta eJeKTPUYHI KBAIPYHOJIbHI MOMEHTH, HENpY>XKHI IMO3JO0BXKHI KYJIOHIBCBKI (opm-(akropum Ta eHeprii
HU3bKOCHEPreTUYHUX piBHIB. OJHOYACTHHKOBI €JIEMEHTH MaTpHIli TYCTHHU TIEpPeXoay OYyJIo OOYHCIEHO AJIsl KOXKHOTO
Hepexoy B MOJIEIBHOMY MPOCTOPi fp-000J0HKH 3a nonomororo edekriBHoi B3aemoaii nBox tin FPD6. [Jocmimkeno
BIUIMB BapilOBaHHS OJHOYACTUHKOBHX SIEPHUX MOTEHIAJIB, TaKMX SK TapMOHIYHUI OCLMIIATOD, HMOTeHIian Bysca -
Cakcona Ta Ckipma - Xaptpi - Doka, TOpPIBHIHO 3  CKCHCPUMCHTAIGHUMH  JAHUMH. Po30DXKHOCTI 3
€KCIIEpUMEHTAILHUMH JIaHUMHU MTPU3BOJIMIIN 10 KOPUTYBaHHS e(heKTHBHOI B3a€EMOJII ABOX TLT a00 MOJENi po3paxyHKy
e(eKTUBHOTO 3apsiay s/Apa Ul KOHKPETHUX IepexoiB. KpiM Toro, npoaHanizoBaHO TOBEpXHEBY MOTEHIIHHY €HEPTriio
Ta PO3MOILT SAEPHOI TYCTHHH 3aJIeKHO BiJl apaMeTpa KBaJpymoubHoi nedopmarii B2 3a 1omomMororo Metoxy XaprTpi -
®oxka + bapnaina - Kymepa - Lpiddepa.

Kniouosi cnosa: 000NOHKOBa MOJENb, MOJENbHHN mpocTip fp-obononku, Mmeron Ckipma - Xaptpi - Doxa,
nmapaMeTpH KBaJpyIoasHOi Aedopmartii, HabmwkeHHs Xaptpi - @oka + bapaina - Kynepa - Hlpiddepa.
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INVESTIGATING NUCLEAR DEFORMATION AND LONGITUDINAL FORM FACTORS
IN SOME fp-SHELL NUCLEI USING THE SHELL MODEL
AND HARTREE - FOCK APPROXIMATION

The current study examined the nuclear deformation of certain Titanium and Chromium isotopes using the shell
model and Hartree - Fock approximation within the fp-shell model space. The research calculated magnetic dipole and
electric quadrupole moments, inelastic longitudinal Coulomb electroexcitation form factors, and low-lying excitation
energies. The one-body transition density matrix elements for each transition in the fp-shell model space were computed
using the FPD6 two-body effective interaction. The impact of varying the single-particle nuclear potentials, such as a
harmonic oscillator, Woods - Saxon, and Skyrme - Hartree - Fock, was investigated in comparison with experimental
data. Discrepancies with the experimental data led to adjustments in the two-body effective interactions or the model for
calculating the effective charge of the nucleus for specific transitions. Furthermore, the study analyzed the potential
energy surface and nuclear density distribution as a function of the quadrupole deformation parameter B, using the
Hartree - Fock + Bardeen - Cooper - Schrieffer method.

Keywords: shell model, fp-shell model space, Skyrme - Hartree - Fock, quadrupole deformation parameters,

Hartree - Fock + Bardeen - Cooper - Schrieffer.
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