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1. PengTuBiCcTCbKA TEOPIS 3CYBY i YIIMPEHHS CIIEKTPAJIbHUX JIiHIN HAITOHKUX TI€PEXOMIB 111 BAXKKUX aTOMIB B
armocdepi 6y(pepHUX iIHEPTHUX ra3iB

2. Relativistic theory of shift and broadening spectral lines of the hyperfine transitions for heavy atoms in
atmosphere of buffer inert gases

Pedepar:

1. Po3po6eHuit HOBUI PENATABICTCHKUM MiJXif 4O ONK-CY 3CYBY i yIIMPEHHS CIIEKTPaJIbHUX JIiHil HAaJTOHKO]
CTPYKTYPHU BaXKKUX (JIY>)KHUX, PiIKO3EMEJIbHUX) aTOMIB y aTMocdepi OypepHux rasis, sikuil 6a3yeTbcsl Ha KiHETUYHIN
Teopii criekTpasbHUX JIiHil, 0OOMIHHIN PeJISITUBICTCHKIN TeOPii 30ypeHb 3 BUKOPUCTAHSIM ONTHMMI30BaHUX ipaK-KOH-
I€MiBCbKUX, LITYPMiBCbKUX 06a3UCiB OpbiTasiell i KOpeKTHUM O0JIiIKOM KopeJsliil. BukoHaHi po3paxyHKu
[I0JIIPU30BAHOCTEN, BAH JI€p BaJIbCOBUX CTAJIUX, [TApAMETPIB 3CYBY, YIIUPEHHS JIiHill HAOTOHKOI CTPYKTYPH AJ15 Iap
«JIy’KHUH, pinko3zemesibHUN aToM, Tl-aToM iHepTHOTO razy» y IKXPOKOMY iHTepBaJi TeMriepaTryp. 3HauyHa 4acTUHA
IOCUTh TOYHUX JJaHUX OTPUMaHa BIeplle i MOKe OyTH BUKOPMCTaHa B IIMPOKOMY KOJIi 3aCTOCYBaHb, y T.4., aTOMHIl
ONTUL, J1a3epHill ¢i3uli, niasmoximii Tomo

2. It is carried out a new relativistic approach to description of collisional shift and broadening spectral lines of
hyperfine structure for heavy atoms in a medium of inert gases. New approach is based on kinetical theory of



spectral lines, exchange relativistic perturbation theory with using optimized Dirac-Kohn-Sham and Sturm-Kohn-
Shan orbitals basises and correct accounting correlations. There are carried out the calculations of polarizabilities,
van der Waals constants, shifts and broadening the hyperfine structure lines for pairs “alkali, rare-earth, Tl atom-
an inert gas atom” in a wide interval of temperatures. A significant part of the quite exact data is firstly obtained
and can be used in different applications, including atomic optics, laser physics, chemistry of plasma etc
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