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OPraHiYHUX MOJIEKYJI

2. Many-body effects in the p-shell electron excitation and photoionization processes of conjugated organic
molecules

Pedepar:

1. leTanizoBaHO 3arajabHy 6araTo4acTMHKOBY T€OPilo (POTOiOHI3allie p-060JI0HOK i 6araTo- POTOHHUX PP*
IIEPEXO/IiB B CYNPsDKEHUX MoJieKyiax. OCHOBHI 00'iKTH Teopie, Taki sk AailCOHIBChKi crin-op6iTai (JO) Ta ex
y3arajibHeHHs JOCJIIPKEHO 3 MO3ULLiN KOBapiaHTHOE KBAaHTOBOE xiMie. 30Kkpema, 1 IO Brepie MOBHICTIO
PO3B'A3aHO 3a/1a4y BilOKPEMJIEHHS CIIIHOBUX 3MiHHUX i [IPOBEEHO KOHKPETHI PO3PAaxXyHKM Ha 3acajax Teopie
MOBHOE KOHirypauifiHoe B3aimogie. [TokazaHo, mo JJO 3'IBsI0TbCS TAKOXK IIPU BUBYEHHI MisKMOJIEKYJISIPHOTO
IIEPEHOCY 3apsly Ta iOHi3allie 3iTKHEHHSIM 32 [IeHHIiHrom. 3anponOHOBAaHO HOBY O0YMCIIIOBAJIbHY [IPOLIEAYPY
PO3paxyHKy PeakTHMBHOTIO 110J14, 10 Jii Ha MOJIEKYJly Ta €€ iOHHI (POPMU B JlieJIEKTPUYHOMY KOHTUHYYMI, i 1aHO

CIIPOLIEHI CXEMU OLiHKU INTOJIIPU3ALIHNX BHECKIB 10 iOHHOE COJIbBATALli€ CYIIPSKEHUX KaTiOH- PafUKaliB.

2. The general many-body theory of the p-shell photoionization and multiphoton pp*-transitions in conjugated
hydrocarbons is examined in detail. The main entities of the theory such as the Dyson spin-orbitals (DOs) and their



generalizations are investigated within the covariant quantum chemistry. Specifically, for these objects the spin
separation procedure is first solved completely and some concrete p-systems are calculated at the full-CI level. It
is shown that the some DOs make their appearance when treating intermolecular charge transfer or collisional
ionization processes such as the Penning effect. A new computational procedure for the reaction field acting on a
molecule or its ions in dielectric medium is proposed and some simplified schemes for estimating polarization
contributions into ion solvation of the conjugated cation-radicals are suggested as well.
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