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V. BizomocTi npo gucepraniio
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Koau TemaTHYHHUX PYOpPHK: 29.19.03

Tema gucepranii:
1. KineTuka HeaziiabaTUYHUX NIEPEXOMIB Y MOJIEKYJISPHUX CUCTEMAX 3 CUJIBHOIO pPeJlakcallielo

2. The kinetics of nonadiabatic transitions in molecular systems with strong relaxation

Pedepar:

1. luceprariis nmpucBsYeHa MOCHiIKeHHIO KBAHTOBOI KiIHETUKY HeafiabaTUYHOTO JOHOPHO-aKLEMTTOPHOTO
€JIEKTPOHHOTO [IEPEHOCY Yepe3 MOJIEKYJIIPHUI MiCTOK. [IpOMOHy€eThCS MOZIEIB, IO LO3BOJISI€ B PAMKAX CIIIJIBHOTO
HabOpy napamMeTpiB B yMOBax CUJIbHOI peJlakcallii MpOBeCTA OJAHOYACHUN OMUC SIK IIOCJiIOBHOTO, TaK i
Cyrepo6MiHHOro MexaHi3MiB nepenocy. [TokazaHo, 0 6araToeKCIIOHeHIiiHa KiHeTHKa IIPOLeCy MiCTKOBOTO
€JIEKTPOHHOTO IIEPEHOCY MOXKe OYTH B JesKUX BUIIAJKax 3BefieHa 10 OJHOeKCIIOHeHilHoi. [TokasaHo, 1110
KiIMHATHUX TEMIIEPATYpax, HE3BAKAI0YM HA MaJly 3aCEJIEHICTh MiCTKa €JIEKTPOHOM, 10 [IEPEHOCUTLCS, IIOCIiLOBHUN
MEXaHi3M € e(eKTUBHILINM 32 CyNIepOOMiH, SIKIIO MiCTOK JOBIIMM 32 4-6 JIAHOK. [I711 CUCTEMMU 3 PETYJISIPHUM
MiCTKOM OTPUMaHi HEOOXiHi Ta LOCTaTHI yMOBH, 32 SIKMX KiHETHKA €JIEKTPOHHOTO IIEPEHOCY MOXKE BBAKATHUCS
OJHOEKCIIOHEHIITHOIO Ta YMOBH, 32 SKUX BKJIa[1 IBOX MEXaHi3MiB y [I0BHY IIBUIIKICTb €JIEKTPOHHOT'O IIEPEHOCY
pO3ainoThCA. [I0ICHEHO EKCITEPUMEHTH 110 OUCTAHLINMHINA 3aJ1€5KHOCTI MIBUAKOCTI €JIEKTPOHHOTO IIEPEHOCY.
[IponoHyTHCS HOBi MEXaHI3MU CYyNIEPOOMIHHOTO IBOEJIEKTPOHHOIO IIEPEHOCY, IPSIMUI Ta IOBTOPHUI, Ta

aHaJIi3yI0ThCSl YMOBU JOMiIHYBaHHS OJHOTO 3 LIMX MEXaHi3MiB.



2. The thesis deals with the study of quantum kinetics of nonadiabatic donor-acceptor electron transfer through a
molecular bridge. The theory that allows to describe sequential as well as superexchange transfer pathways
employing the closed set of parameters is proposed. For the bridges that consist of more than 4-6 units, it is
shown that at room temperature a superexchange mechanism is superimposed by sequential one even at a very
small bridge population. For systems with a regular bridge, the necessary and sufficient conditions at which the
kinetics of electron transfer can be considered as a single-exponential one are obtained. Moreover, the conditions
are obtained at which contributions to the electron transfer rate from the two mechanisms are independent. The
experiments on the electron transfer rate distance dependence are explained. Two new mechanisms (direct and
repeated) of superexchange two-electron transfer are proposed and the conditions at which one mechanism
dominates over another one arespecified.
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