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2. Theoretical spectroscopy of complex atomic systems in an intense electromagnetic field

Pedepar:

1. Inceprariist npucBsY€Ha PO3BUTKY HOBOI TEOPETUYHOI PEJISITUBICTCHKOI CIIEKTPOCKOIIi] 6araToeseKTpOHHUX
aTOMHUX CHCTEM B iIHTEHCMBHOMY 30BHIIIHbOMY €JIEKTPUYHOMY, €JIEKTPOMArHIiTHOMY 3 OJJHOYACHUM, ITOCJIiJOBHUM
YPaxyBaHHSM PeJISITUBICTCbKUX, (POTOH-KOPEJLiMHUX Ta 0OMIHHO-TIOJISIPU3aLIifHNX €(EeKTiB, a TAKOX e(eKTiB
CYTTEBO HEKYJIOHIBCbKOTO IPYIyBaHHS PiBHIB B pif6epriBCbKUX CEKTpax. PO3BUHYTUIT HOBUIA PEJISITUBICTCbKUIA
MiaXxif, 10 PO3paxyHKy €HePreTUYHUX XapaKTePUCTUK aTOMIB, €Hepriil Ta MUPUH ITAPKiBCbKUX PE30HAHCIB Y
30BHILIHbOMY INOCTiiHOMY ejsieKTpuuHOoMY noJli (DC edexT lllTapka) Ta 30BHILIHPOMY 3MiHHOMY €JIEKTPOMarHiTHOMy
nouti (AC edexr LllTapka) DOBIIbHOI CUJIY, 1O 0A3y€ThCS HA PEJIITUBICTCHKIN ONepaTOpPHiN Teopii 36ypeHs i anapari
0araTo4acTHUHKOBOI pesSITUBICTCHKOI Teopii 36ypeHs 3 ab initio Hys1bOBUM JI0KasIbHUM HabmkeHHSIM [lipaka-®oka-
Crnetepy, a TaKOXK KOHLEMNIII] KBa3icTalliOHapHUX, KBa3ieHEPreTUYHMX CTaHiB. 3alIpOIIOHOBAaHA HOBA NpoLeaypa
PO3paxyHKy MaTPUYHUX €JIEMEHTIB OIlepaTOpiB Ha 6a3nucax XBUJIbOBUX (QyHKLIN. [IpencraBieHi AaHi AJ1s1 eHepriil Ta
IIMPUH IITAPKiBCbKUX PE30HAHCIB B CIIeKTpax NMeBHUX cTaHiB Li, H, Na, Rb, K, Cs; aBTOiOHi3alillHUX PifoepriBCbKUX

pe3oHaHciB B criekTpax Yb, Gd, Tm BukoHaHe gociiipkeHHs epeKTy CKeNJIiHTY B 3aJIeXKHOCTSIX HaBeJIeHUX eHeprill i



LIMPUH IITAPKiBCbKUX PE30OHAHCIB Bifl HABEEHOI HANPY>KEHOCTI €JIEKTPUYHOro noJd. [IpencrasieHi gani
PO3paxyHKiB aMILIITy], pafialilHUX EPEXOiB, CUJI OCLUJIATOPIB , aTOMHUX MOJISIPU3YEMOCTEN 17151 aTOMIB JIY>)KHUX,
piaKo3eMenbHUX €JIEMEHTIB Ta iHepTHUX rasis (Na, K, Rb, Cs, Ar, Kr, Xe Yb, Tm). BukoHaHO BUBYEHHS JVHaMiKU
ionizauii aromis Li, Rb, Tm B pig6epriecbkux craHax. [IpefcTasieHi pe3ybTaTy pO3paxyHKiB BEJIMYMH pafiallitHUX
IIMPUH PiBHIB, €PEKTUBHOTO 4acy XXUTTS, BUIKOCTI BBR-ioHi3alii, KoedilieHTy mTapKiBCbKOTO 3CyBY, IapaMeTpy O
17151 BBR 3cyBy 4acTOT aTOMHUX IepeXoliB ISl OKpeMUX pifndepriBecbkux nS, nP, nD cTaHiB aTOMIB JIy>KHUX
enemenTiB Na,K, Rb,Cs

2. The dissertation is devoted to the development of new theoretical relativistic spectroscopy of multielectron
atomic systems in an intense external electric, electromagnetic field simultaneous, sequential consideration of
relativistic, photon-correlation and exchange-polarization effects as well as effects of significantly non-coulomb
level's grouping in Rydberg spectra. A new relativistic approach to the calculation of the energy characteristics of
atoms, energies and widths of Stark resonances in an external constant electric field (DC Stark effect) and external
alternating electric field (AC Stark effect) of arbitrary strength has been developed, based on the relativistic
operator perturbation theory and the apparatus of a multiparticle relativistic perturbation theory with zero local
the Dirac-Fock-Slater approximation as well as the concept of quasi-stationary, quasi-energy states. A new
procedure for calculating matrix elements of operators on the basis of wave functions is proposed. Results of
calculation of energies and widths of Stark resonances in the spectrum of Rydberg states of atoms Li, H, Na, Rb, K,
Cs; autoionization, Rydberg Stark resonances in the spectra Yb, Gd, Tm are presented. The scaling effect in the
dependences of the induced energies and the widths of Stark resonances vs the induced electric field strength F is.
is studied. Data of calculations of amplitudes of radiation transitions, oscillator strengths, atomic polarizabilities
for alkali elements, rare earth elements and inert gases (Na, K, Rb, Cs, Ar, Kr, Xe, Yb,. Tm) are listed. A study of the
dynamics of ionization of Li, Rb, Tm atoms in the Rydberg states is conducted. The results of calculations of the
radiation widths of levels, effective lifetimes, BBR-ionization rates, Stark shift coefficient, parameter o for BBR shift
of atomic transition frequencies for individual Rydberg nS, nP, nD states of atoms of alkaline elements Na, K, Rb, Cs
are presented.
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