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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 29.29.31

Tema gucepranii:
1. Pe3oHaHCHI Ta aBTOIOHI3alliliHi ABUIIA Y IIPOLIECAX 3iTKHEHD €JIEKTPOHIB 3 ioHaMU MeTaJliB

2. Resonance and autoionizing phenomena in the processes of electron collisions with metal atoms

Pedepar:

1. CrieKTPOCKOIIYHMM METOLOM B YMOBAX IIyYKiB MOHOEHEPIreTUYHUX €JIEKTPOHIB i i0HIB, 1110 IEPETUHAIOTLCS,
IOCJiI)KeHO PEe30HAHCHI Ta aBTOIOHI3aliliHi SBUILA Y IPOLlecax B3aeMO/Iii €JIeKTPOHIB 3 6araToeJ1eKTPOHHUMU
ionamu Zn+, Cd+, In+ i T+ (36yzkeHHi, pekoM6iHalii Ta ioHizauii 3i 30ykeHHsIM) Bif oporis npouecis 1o 100 - 300
eB. OpHO3HaYHO BCTAHOBJIEHO, 110 PE30HAHCHE 30y KeHHs ioHa fae cyTTeBuil BHecok ( 30 - 50 %) y nepepi3
30yIPKEHHS He TiJIbKY y OL/II10POroBill 06J1aCTi €Hepriil eJIeKTPOHIB, Jie BOHO I10B'S3aHe IEPEBAKHO 3
aBTOIOHI3aL[iMHUMY CTaHAMU, SIKi PO3ManalTbed y npoueci Kocrepa-Kpoaira, ane i1 y BCbOMY AOCTiIKyBAHOMY
€HEPreTUYHOMY Jiana3oHi BHACIILOK PO3Majly aBTOIOHI3al[iiHUX CTaHiB, 110 YTBOPIOIOTHCS, IEPEBAXKHO, IIPU
30yIpKeHHi cyoBaseHTHOI d10 060J10HKM ab0 OIHOYACHO CyOBaJIEHTHOI Ta BaJIEHTHOI S (260 S2) 060JI0HOK.
BcraHoBieHO, mo edpekTuBHUM nepepis ( 10-16 cMm2) sk AieIeKTPOHHOI, TaK i TpUeIeKTPOHHOI peKOMOiHallii, €
Pe3yJIbTaTOM IIPOSIBY KOPEJIALIMHOI B3aeMOfil y 6araToesieKTPOHHUX aTOMHUX CUCTeMaXx, 10 [IPU3BOAUTD 1O

CYTTEBOTrO 30iJIbIIeHHS IMOBIPHOCTI pafiallifflHOro po3najay aBTOiOHI3aliliHUX CTaHiB. 3HANIEHO, 110 aOCOJIIOTHI



BEJINYMHY NepepisiB s- 1 d-ioHi3auii ioHa In+ €JIeKTPOHHUM yIapOM CTaHOBJATS 10-17 cM2 3a IOPSIKOM BEJIMYMHU,
110 CBiIYMTH PO BUCOKY e(PeKTHUBHICTb IIPOLeCy ioHi3alii 3 omHOYacHUM 306yIpKeHHIM ioHa. Lle € Hacsinkom
CYTTEBOTO BHECKY y IIPSIMUI Npolec ioHi3allii 31 306yIpKEeHHSIM HENIPSIMOTO Ipoliecy ioHi3aljii - 30y1KeHHsI-
aBToiOHi3alji. BcTaHOBJIEHO, 10 Y MexaHi3Max nepeobiry npotecis 30y pKeHHs, i0Hi3awii Ta pekoMbinarii
6araToesIeKTPOHHUX 10HIB BXKJIMBY POJIb BiZlirpaloTh KOpeJILiliHi epeKkTH, IOoB'a3aHi 3 KOHKypeHLieo d i s
€JIEKTPOHIB, IPpUYOMY BILIUB cy6BasieHTHOI d10 060J10HKY 3pOCTae 3i 30iIbIIEHHSIM IIOPSIIKOBOIO HOMepa

€JIEMEHTA.

2. Using spectroscopic technique in crossed monoenergetic electron and ion beams, the resonance and
autoionizing phenomena at the electron interactions with many-electron Zn+, Cd+, In+ and TI+ ions (i.e. excitation,
recombination and ioniza-tion with excitation) are studied from the process thresholds up to 100 - 300 eV. It is
found unambiguously that the resonance excitation of ion contributes substan-tially ( 30 - 50 %) into the
excitation cross section not only in the near-threshold incident electron energy region, where it is due mainly to
the autoionizing states decaying via the Coster-Kronig process, but also in the entire energy region under study
being resulted from the decay of the autoionizing states formed predomi-nantly at the subvalence d10 shell
excitation or at the simultaneous excitation of both the subvalence and valence s (or s2) shells. It is shown that the
effective (10-16 cm2) cross section of both the dielectronic and trielectronic recombination results from the effect
of correlation interaction in the many-electron atomic sys-tems leading to essential increase of the probability of
the radiative decay of autoionizing states. It is found that the absolute values of the electron-impact s- and d-
ionization of the In+ ion reach nearly the 10-17 cm2 value testifying to the high efficiency of ionization with
simultaneous ion excitation. This results from a con-siderable contribution of the indirect ionization process (i.e.
excitation-ionization) to the direct ionization with excitation. An important role of correlation effects re-lated to
the d and s-electron competition in the excitation, ionization and recombi-nation processes in many-electron ions
is found showing that the influence of the subvalence d10 shell increases with that of the atomic number.
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