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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.31.17

Tema gucepranii:
1. PengTuBicTCbKUN PO3paxyHOK CHeKTpiB Ba)KKUX iOHIB 3 YPaxyBaHHAM A0E€PHUX Ta KBaHTOBO—eJICKTpOILI/IHaMi‘{HI/IX
edexTiB

2. Relativistic alculation of spectra of heavy ions with account of nuclear and quantum electrodynamical effects

Pedepar:

1. Po3po6s1eHO HOBUI1,BUCOKOTOUYHUH MiJXif, O pO3paxyHKy CIIEKTPiB 6araToeeKTPOHHUX BAKKUX iOHIB 3
yPaxyBaHHSM PEeJISITUBICTCbKUX, KOPEJISILIMHUX, paialliiHMX IONIPAaBOK HA OCHOBI KaylibpOBOYHO-iHBapiaHTHOI
KBAaHTOBOEJIEKTPOJAMHAMIYHOI Teopii 30ypeHb. PO3BMHYTI HOBI CX€MHU PO3PAXyHKY BJIACHO-€HEPTreTUYHOTO BHECKY Ta
noJisIpu3alifiHoi yacTUHU 3cyBy Jlemb6a. [IpoBeieHbl pensaTUBICTChKI po3paxyHKu creKTpiB nlj (n=2-4) craxis Li-
NoAIiOHMX 10HIB 3 3apsanoM sigpa 20-100 3 ypaxyBanHsaM Kopedsuiil,saepHux Ta KE]] edexriB. PozpaxoBaHi [oBXUHU
xBuJib nepexoniB nl-n'l' (n,n'=4,5;1,I'=0-3) y cnekrpax Cu-,Zn-noni6aux ioniB Th,U,Pb,Bi. Po3po6eHi HOBi
PEJISITUBICTCHKi CXEMHU PO3PAXYHKY HETaTUBHUX iOHIB, BOATOMHUX Ta KBa3i-MOJIEKYJI I BUKOHAHI PO3PaxyHKU
€HepreTUYHMX NapaMeTPiB Psia aTOMHUX CUCTEM; 3HaYHA YAaCTMHA JJAaHMX OTPMMaHa BIIeplIe.

2. It is carried out a new, precise approach to calculation of spectra of the multi-electron heavy ions with account
of the correlation, nuclear, radiative effects on basis of gauge invariant quantum electrodynamical perturbation
theory. New schemes for calculation of self-energy contribution and polarization part of Lamb schift are



developed. Relativistic calculations of spectra of nlj (n=2-4) states of the Li-like ions with nuclear charge 20-100
with account of the correlation, nuclear and QED effects are carried out. Wavelengths of transitions nl-n'l
(n,n'=4,5;1,I'=0-3) in spectra of Cu-,Zn-like ions of Th,U,Pb,U are calculated. New relativistic schemes for
calculation of negative ions, diatomic and quasi-molecules are carried out and calculations of the energy
patameters for a number of atomic systems are fulfilled. A significant part of data is at first obtained.
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