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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOi pagHy (pa30Boi creniajai30BaHOi BYEHOI paju). [l 61.051.01
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COO0MH: Jlep>kaBHUY BUIIUI HABYAJIbHUM 3aKJIa[ "YKTOPOIChKUN
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 29.29.31

Tema gucepranii:

1. BpaxyBaHHS MIXKEJIEKTPOHHOI KOPEJIALlii B PO3CisHHI €JIEKTPOHIB Ha CKIaAHUX aTOMaX Y paMKax MeTony R-
maTpuli 3 B-cninaliHamu

2. Inclusion of electron correlation in the electron scattering on complex atoms within the B-spline R-matrix
method framework

Pedepar:

1. 3 BUKOPUCTAHHSM 3aJI€KHUX BiJ] TEpMy HEOPTOTOHAJILHUX OpbiTaseil Ta B-craiiHiB K 6a3MCHUX QPYHKILIN
3aIPOIIOHOBAHO i peasizoBaHo po3uupeHny Bepcito BCP meTony R-maTtpuly, sika 3a6e3nedye edekTUBHE ypaxyBaHHs
€JIEKTPOHHOI Kopeisuii. [IpoBeieHO cucTeMaTUYHi pO3paxyHKU €HEPreTUYHUX i KYTOBUX 3aJ1€KHOCTEN
interpanbHux (II1) Ta gudepenuianpuux (1) nepepisi Ipy>KHOro po3cisiHH, 30yA>)KEHHS Ta iOHi3alii aToMiB
MarHilo, CTPOHILil0, KPEMHIIO Ta (PTOPY €JIEKTPOHHUM yIapoM. Pe3ysibTaTi po3paxyHKy AEMOHCTPYIOTh J06pe
Y3rOJI)KEHHS 3 BEJIMKOIO CYKYIIHICTIO €KCIIEPUMEHTAJIbHUX JAHUX Y LIMPOKOMY [lialla30Hi €Heprill 3iTKHEHHS.
JocinKeHo posib €(EKTIB 3B513Ky AUCKPETHUX CTaHIB 3 KOHTUHYYMOM B IIpoliecax 30y>)KeHHs Ta ioHi3alii aTomiB
€JIEKTPOHHUM YZapOM i IIOKa3aHa HeOOXigHICTb iX ypaXyBaHHS B pO3paxyHKaxX XapaKTepUCTUK PO3CisiHHS e-Si Ta

e-F. BusiBJIeHO CUJIbHY YyTJIMBICTh I1epepi3iB po3cisiHHA 10 edeKTiB e1eK-TPOHHOI Kopeauii sSIK y N-eJIeKTpOHHiIl



atoma-mimeHi, Tak i B (N + 1)-esnekTpoHHill cucTeMi 3iTKHEHHS. [loka3aHo, 0 ypaxyBaHHS BaJIEHTHUX i KO-
BaJIEHTHUX €JIEKTPOHHUX KOPEJISLil UIISIXOM 3MillyBaHHS KOHQIrypallii OCHOBHOTO CTaHy aToMa-MilleHi 3
IOAATKOBUMU KOHQIrypauisimu 3i 30y)KEHUM KOPOM 3HAYHO MOJIinulye y3rojxkeHHs oouucaeHux JI1 ta II1 3
€KCIIEPMMEHTOM. BusiBiieHO 24 pe3oHaHcu ¢embaxiBCbKOrO TUIY B PO3CisIHHI €JIeKTPOHIB Ha aToMi F, BU3HaueHo

napameTpu (II0JIOKEHHS i MIMPUHN) LIUX PE30HAHCIB Ta IPOBEIEHO iX CIIEKTPOCKOMIYHY K1acudpu@ikaliio.

2. With the use of term-dependent non-orthogonal orbitals and B-splines as basis functions, an extended version
of the BSR R-matrix method, which provides an effective treatment of electron correlation, has been proposed and
implemented. Systematic calculations of the energy and angular dependences of the integral (ICS) and differential
(DCS) cross sections have been carried out for the elastic scattering, excitation and ionization of atoms of
magnesium, strontium, silicon and fluorine by electron impact. The results show good agreement with a large
amount of experimental data in the wide range of collision energies. The effect of coupling between the discrete
states and the continuum have been scrutinized for the excitation and ionization of atoms by electron impact and
the necessity of taking them into account in calculations of the scattering characteristics in the e-Si and e-F
problems has been demonstrated. Strong sensitivity of the scattering cross sections to the electron correlation
both in the N-electron atomic target and in the (N + 1)-electron collision system has been revealed. It is shown that
inclusion of the valence and core-valence electron correlation through the mixing of the ground state
configuration of the target atom with additional configurations with the excited core significantly improves the
agreement between the calculated ICS and DCS and the experimental data. Overall, 24 Feshbach-type resonances
have been revealed in the scattering of electrons by F atom, with their parameters (position and width) have been
determined and their spectroscopic classification has been established.
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VIII. 3akr04Hi BimoMocTi
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PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi
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bneuxkan JImMutpo IBanoBuY

bneukan JIMutpo IBaHoB1Y

FOpuenko T.A.



