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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.29.39
Tema gucepranii:

1. AgiabaT4Ha aCUMITOTAYHA TEOPisl OAHO- i HBOEJIEKTPOHHOI NTepe3aps iKY 3a YYaCTIO IOJIIPHUX Ta TOMOSIIEPHUX

MOJIEKYJI

2. Adiabatic asymptotic theory of one- and two-electron charge exchange involving the polar molecules and
homonuclear molecules

Pedepar:

1. PO3BMHYTO aCUMIITOTUYHY TEOPIIO IPOLLECIB OGHO- i ABOEJIEKTPOHHOI IEPE3apsAIKy 33 YYaCTIO MOJIIPHUX Ta
rOMOSIIEpHUX MOJIEKYJI. B paMKax KBazikjlaCUYHOTo HabJIM>KEeHHS O/iep>KaHO 3aMKHYTI aHaJliTU4HI BUpa3u JJ1s
MaTPUYHUX €JIEMEHTIB OJJHOeJIEeKTPOHHOI OOMiHHOi B3aeMO/Iii 6araTo3apsiAHOTO i0HA 3 IBOATOMHOIO TOMOSIIEPHOIO
Ta MOJISIPHOIO MOJIEKYJIAMH, A TAKOX 3 JUIOJIbHO-3B'SI3aHUM aHiOHOM. Ha 0CcHOBI TexHiku QyHKUil ['piHa
no6yyBaHa aCMMIITOTHKA KBAa3iKJIACUYHOTO TUITY /111 YOTUPULIEHTPOBOI XBUJIbOBOI (PYHKIIii KBa3iMOJIEKYJISIPHOTO
€JIEKTPOHA B yCbOMY KOHQIrypauiiHomy rpoctopi. OTpMMaHO 3aMKHYTi aHaJliTU4Hi IpeJCTaBIeHHs 17151
IIOTEHIjajliB JBOEJIEKTPOHHOI 0OMiHHOI B3a€MO/Il, [0 BU3HAYAIOTh [IPOL,ECH NTepe3aps KU MOJISIPHOI MOJIEKYJIXA Ha
6araro3apsJHOMY iOHi Ta 1BO3apsIHOMY KaTioHi. [IpoBeieHO pO3paxyHKU Napliia/lbHUX i IOBHUX NepepisiB

O/IHOEJIEKTPOHHOI Ilepe3apsiaKy 6araTo3apsiHUX iOHIB Ha TOMOSIIEPHUX 1 MOJISIPHUX MOJIEKYJIax Ta PE30HAHCHOI



,H,BOeJIeKTpOHHOi rnepe3apAaku 1mpu TIOBiJIbHUX 3iTKHEHHSIX TMOJIAPHUX MOJIEKYJI 3 BJIaCHUMU NBO3apAdHUMU

KaTioHaMMU.

2. Asymptotic theory of the processes of one- and two- electron charge ex-change involving the polar and
homonuclear molecules has been developed. Within the framework of semiclassical approach the closed analytical
expressions for matrix elements of one-electron exchange interaction of the multicharged ion with diatomic
homonuclear and polar molecules as well as dipole- bounded anion have been obtained. On the basis of the
Green’s function technique, the semiclassical type expression for asymptotics of the four-centre wave function of
the quasimolecular electron has been constructed in the whole configuration space. Closed analytical expressions
of the two-electron exchange interaction potential, defining charge exchange processes of the polar molecule on
the multicharged ion and double-charged cation have been obtained. The partial and total cross sections of one-
electron charge exchange of multicharged ions on homonuclear and polar molecules and resonance two-electron
charge exchange in slow collisions of polar molecules with their own doubly charged cations have been calculated.
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