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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 29.19.01
Tema gucepranii:

1. TeopeTryHMI1 ONMC KBa3iCTalliOHAPHUX CTaHIB, SIKi 3HAXOISATHCS BULIE IOPOTY YTBOPEHHS 30YI’KEHUX iOHIB, B

3a7adyi ioHizanii resito MBUAKAMU €J1€KTPOHAMU

2. The theoretical description of the quasi-stationary states, which are located above the threshold of excited ion
generation, in the problem of ionization of helium by fast electrons.

Pedepar:

1. Po6oTa MiCTUTb PO3POOKY METOMY B3a€MO/IiI0unX KOHPIrypauiil y 306pakeHHi KOMILJIEKCHUX Yncel i Horo
3aCTOCYBaHHS 10 3a/1a4i i0Hi3allii aToOMa reJlilo eJIEKTPOHHUM yIaapoM. PO3BMHYTO MifXif, SKUN TO3BOJISIE
[IpOaHaJIi3yBaTU pO3Maj, M KBa3iCTalliOHAaPHUX CTaHIB y N BiIKPUTUX KaHasliB. CTBOPEHO IaKeT [IPUKJIAIHUX
[IpOrpam [Jig YMCEIbHUX PO3PaxXyHKiB. JJOCIiIKEHO IPOLeCcH NPSIMOi Ta pE30HAHCHOI 10Hi3allii aToMa reJlilo BUlle
nopory N=2. Po3pax0BaHO CIIEKTPOCKOIIIUHI XapaKTepUCTUKH aBTOIOHI3aL[ifHNX CTaHIB, 110 36iraloThCsl 10 TPETHOTO
IIOpOr'y aToMa reJlito. BuBueHo BIJIMB pi3HUX Qi3UYHUX (PAKTOPiB HA CIIEKTPOCKOIIIYHI XapaKTepUCTUKU
aBTOIOHI3aLiHKX CcTaHiB. [1iaxiz 103B0OJIsIE€ OLiHUTHA BHECOK KOJKHOI'O PE30HAHCHOI'O CTaHy B [IEPEPI3 MPOLECY.
Po3paxoBaHO CIIiBBITHOLIEHHS BKJIAJIiB B y3arajJbHEHY CAJIYy OCLIMIIATOPA PE30OHAHCHOTO MEPEXOAY NapLiaabHUX

CTaHiB ioHa reJiito 3 n=1 Ta N=2 METOAOM B3aEMOJiI0UMX KOHPirypaiii y 306paskeHHi KOMILIeKCHUX yucel. e



D03BOJIAJIO BiIIyKaTU TaKi KiHEMAaTWU4Hi YMOBH, [JIS SIKUX CIIOCTEPIraeThCsl IepeBaskHe 3aCeyIeHHS 30yIKEHOTO
CTaHy 3a1nIKoBoro ionaHe+ 3 n=2 Ham OCHOBHUM cTaHOM He+ - n=1. Opep>kaHo MOJIOKE€HHS Ta IUPUHU

cunrietHux 1S, 1P, 1D, 1F kBazicTanioHapHUX CTaHiB, 110 36iraloTbcsl Ao nopory N=3 aToma reJito.

2. TThe thesis contains the formulation of the method of interacting configurations in complex number
representation. The method is applied to the problem of electron impact ionization of atoms (for example, a helium
atom). The developed approach allows analyzing the decay of the m quasi-stationary states into the n open
channels. The program package for numerical calculations is created. The processes of direct and resonant
ionization of the helium atom above the threshold N=2 are investigated. The spectroscopic characteristics of
autoionizing states, which converge to the third threshold of the helium atom, are calculated. The influence of
different physical processes on the spectroscopic characteristics of autoionizing states is studied. Generalized
oscillator strength for resonant transition of partial states for the helium ion with n=1 and n=2 by the method of
interacting configurations in complex number representation is calculated. It allows us to find the kinematic
conditions, for which the preferable occupation of the excited states of the residual ion He+ with n=2 over the
ground state He+ - n=1is observed. The positions and width of the singlet 1S, 1P, 1D, 1F quazistationary states,
which converge to the threshold N=3 of the helium atom, are found
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