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Tema guceprauii:
1. ®i3uyHi nponecy B criporipaHax SIK €1eMeHTaX MOJIETPOHIKU

2. Physical processes in spiropyrans as elements of moletronics

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BCTAHOBJIEHHIO 3aKOHOMIPDHOCTEH, 1110 00YMOBJIIOIOTh 3B’130K MiXK
MOJIEKYJISIPHOIO €HEPTeTUYHOIO CTPYKTYPOIO Ta (POPMYBAHHSIM MEXaHi3MiB nepeTBopeHs y cucremi Cr — M,
BMBYEHHIO MOXKJINBOCTEH Ta YMOB I100YZOBU MOJIEKYJISIPHUX IIPUCTPOIB Ha ix ocHOBI. [TokasaHo, 1110 3MiHa
KOHQiryparuiil niy yac nepeTBopeHHs B cucteMi Criiponipan — MepouiaHiH MoXXe OyTU BUKOPUCTaHa [ijis1 peasizallii
KOMIpKM NamM’siTi 3i CIEKTPOCKOIIYHOI0 AudepeHuialieo. 3arponoHoBaHo BukopucTtanHs Cl sik 3aMiCHUKA B
iHgo1iHOBOMY PparMeHTi, o IPU3BOANTh 10 3MEHIIEHHS €HEPreTUYHOro 6ap’epaB pasi IPsIMOrocHipomnipaH o
MepolliaHiH-TIepeTBOpeHHsI Ha 36 %, a B pa3i3BOPOTHOro (MepoLiaHiH 0 criponipaH) — Ha 42 %. OpnepskaHo i
IocaigxeHo mexaHism Cri-MIi-niepeMuKaHHs 6€3 BIJIMBY BUNIPOMIHIOBAHHS: IIJISIXOM IIPOTOHYBAHHS MOJIEKYJIN
cripomnipaHy. YCTaHOBJIEHO, 110 NIEPEXif, IPOTOHA HE BIJIMBAE HA IIBUAKICTb IEPEMUKAHHS, & IIBUIKICTb peaKLii

BU3HAYAETHCSl 06epTaIbHUMMU Npoiiecamu B MijH+-koHpopMepax, sIK i Bpa3i HEeUTpaibHOI cucTeMu. 3'1COBaHO, 0



B 1]iJIOMY peakKliisl € EK30TEPMIYHOIO, 10 € MPOTUJIEXKHICTIO 10 BUMAAKY HEIIPOTOHOBAHOI CUCTEMH, Jie peaklis oysa
€HJIOTEPMIYHOI0. YCTaHOBJIEHO, 11O JIiHilHEe 30ibIIeHHS Hallpy>K€HOCTi 30BHIIIHBOTO €JIEKTPUYHOIO T10JISI 3BMEHIIYE

BEJINYMHY €HepreTUYHoro 6ap'epa nepexomny NpoToHa.

2. The thesis is devoted to the establishment of regularities that determine the relationship between the molecular
energy structure and the formation of transformation mechanisms in theSpiropyran-Merocyanine system.Also it
aims to study possibilities and conditions for building molecular devices based on the spiropyran molecule. It has
been shown that changes of (in) configurations during the transformation in the spiropyran-merocyanine system
can be used to implement a memory cell with spectroscopic differentiation. It has been proposed to use a Cl as a
substitute in the indoline moietythat leads to the decreasing of the energy barrier by 36 % in the direct conversion
and by 42 % in the reverse conversion. The mechanism of the Sp-Mc conversion (switching) without irradiation
influence has been obtained and investigated. It can be achieved by protonation of the spiropyran molecule. It has
been found that proton transfer has noaffect on the switching rate. Rotational processes of McH+ conformers are
the rate determining steps. It has been found out that the overall reaction is exothermic, that is opposite to the
case of the non-protonated system, where it was endothermic. It has been demonstrated that a linear increasing
of the external electric field strengths decreases the energy barrier during proton transfer.
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