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Within the relativistic mean-field (RMF) framework and employing the extended Thomas-—
Fermi approximation, we calculate the binding energies and charge radii of the recently synthesized
superheavy nuclei with atomic numbers Z = 110 to 118. The calculated values are compared
with results from relativistic Hartree calculations as well as with available experimental data to
assess the reliability and predictive power of the employed methods. The study is further extended
to investigate the collective vibrational properties of these superheavy nuclei by estimating the
energies of their giant monopole resonances (GMR), commonly referred to as the “breathing
mode”. These GMR energies are computed using both scaling and constraint approaches, and
the results are benchmarked against those obtained from other theoretical models, such as the
relativistic Random Phase Approximation (RPA) and time-dependent mean-field calculations. To
ensure a comprehensive analysis, comparisons are also made with known results for lighter nuclei,
specifically zirconium (Zr) isotopes in the neutron number range N = 42—86 and oxygen (O)
isotopes with N = 10—36. Finally, the nuclear incompressibility of the superheavy elements is
estimated from the extracted GMR energies, providing insight into the equation of state and
stiffiness of nuclear matter in this extreme mass region.

B pamkax pensiTHBHCTCKOro mpuOmmkeHusi cpentero nonas (RMF) u ¢ ucnosnb3oBaHHeM paciiu-
peHHoro npubanxenus Tomaca—PepMu Mbl pPaCCUUTbIBAEM SHEPTHH CB3H W Paauychl 3apsja HeLas-
HO CHHTE3WPOBaHHBIX CBEPXTSXKeJbIX slep C aTOMHbIMH HoMepamu Z = 110—118. [losnyyeHHble
3HAYeHUs CPABHHBAIOTCS C Pe3yJabTaTaMH PEJSTHBUCTCKUX pacueToB XapTpH, a Takxke C HMEIOLIU-
MHCSl 3KCIIePUMEeHTaNbHBIMH JaHHBIMHM [JIl OLIEHKH Hafle’KHOCTH M INpeJcKa3aTeJbHOH CIOCOOHOCTH
HCIIOJIb3yeMbIX MeTofoB. MccsemoBaHue AOMOJHHUTENBHO PACIIHPEHO /IS M3Y4YeHHUsS KOJJIEeKTHBHBIX
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KoJie6aTeIbHbIX CBOMCTB 3THX CBEPXTSXKeJbIX siep MyTeM OLEHKH HEepPruil MX I'MIaHTCKUX MOHO-
nosibHbIX pe3oHaHcoB (GMR), 06bIYHO Ha3bIBAaEMbIX «AbIXaTeJbHOH Momoi». Dt sHeprud GMR
BBIUKC/ISIOTCS C UCIOJMb30BaHHEM KaK MaclITaOUPYIOLLEro, Tak W OrpaHWYMBAIOLIEr0 MOAXOM0B, a pe-
3yJIbTaThl CPABHUBAIOTCS C pe3yJbTaTaMHM, TMOJYYEHHBIMU C TOMOLIbIO IPYTHX TEOPETHYECKHUX Moje-
Jiell, TaKUX KaK peJIATUBHUCTCKOe MpHO/H:KeHHe caydaiiHoi dasel (RPA) u 3aBucsline oT BpeMeHH
pacdeTsl cpenHero mnoJs. s obecreueHust BCECTOPOHHETO aHAJIM3a MPOBOLUTCS TAaKXKe CpPaBHEHHE
C M3BECTHBIMH pe3yJbTaTaMM 1Js1 GoJiee JeTKUX sifiep, B YACTHOCTH, AJISI M30TOMNOB LUPKOHHS (Zr)
B IManasoHe yuces HeHUTpoHoB N = 42—86 u nsortonos Kucaopopa (O) ¢ N = 10—36. Haxkoner,
silepHasi HeCXKHMaeMOCTb CBEPXTSIXKEJIbIX 3/71EMEHTOB OLleHHBAETCs 10 H3BJeYeHHBIM dHeprusiv GMR,
YTO MO3BOJISIET MOJYUHTb MpPEACTaBIeHHe 00 YPaBHEHMH COCTOSIHUSA M XKECTKOCTH AEPHOH Matepuu
B 3TOM 3KCTpPeMaJsIbHOM JMana3oHe Macc.

PACS: 21.10.Dr; 21.60.-n; 21.60.Jz
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