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2. Spectroscopy of heavy Rydberg atoms and relativistic quantum chaos

Pedepar:

1. PoboTa npucsiueHa po3pooLii HOBUX NMPELU3iHNX PENITUBICTCHKUX MIiIXOIiB 10 ONNCY XapaKTEePUCTUK BasKKAX
pinbepriBcbKuX aTOMIB Y BiIbHOMY CTaHi i y 30BHIIIHbOMY €JIEKTPOMarHiTHOMY I10J1i, MOZI€/IIOBaHHIO XaOTUYHO]
IVHAMIKH iX ioHi3awii B MIKpOXBUILOBOMY 10J1i. OTPMMAaHO HOBI [aHi 110 €HEprisM piBHIB, pafialliiiHUM MUPUHAM,
yacam XXUTTS, €Heprisam, IMPUHAM IITapKiBCbKUX PE30HAHCIB 1711 pigbepriBebkux Rb, Cs, Fr (n<80), Li-nonioHux
ioniB. Ha ocHOBi xaoc-KibepHeTHYHOro anapary IIpoBeieHO MOJIeJII0BaHHs IMHAaMIKK ioHi3auii pindepriBcbKux

aTOMiB B MiKpOXBI/I]ILOBOMy T10J1i 3 BII€pIe KiJIbKiCHUM OIIKCOM pe]IHTI/IBiCTCbKOFO KBaHTOBO-OIITUYHOTO XaO0Cy.

2. The work is devoted to development of a new precise relativistic methods to desciption of the spectroscopic
characteristics of heavy Rydberg atomic systems in a free state and in an external electromagnetic field and
modelling chaotic dynamics of their ionization in microwave field. There are received new data on levels energies,
radiation widths, lifetimes, Stark resonances energies and widths for the Rydberg atoms of Rb, Cs, Fr (n <80), and a
number of states for the Li-like ions. On the basis of uisng chaos-cybernetic apparatus of non-linear analysis there
is performed modelling of ionization dynamics for heavy Rydberg alkali atoms in microwave field, providing the



first quantitative description of the phenomenon of relativistic quantum-optical chaos.
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