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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:
1. I[lpouecn MOJIEKYIIPHOI Opraxisalii B HaNiBIPOBiTHUKOBYUX IJ1iBKaX HA OCHOBI MOHOMETUHOBHX,

MEpPOLMAaHIHOBUX Ta CKBapuJlieBUX OAPBHUKIB

2. Processes of molecular organization in semiconductor films on the monomethyne, merocyanine and squaraine
dyes

Pedepar:

1. Inceprauiiina po60oTa IpUCBIYeHa JOCiIKEHHIO 3aKOHOMIPHOCTE MOJIEKYJISIPHOI OpraHisalii cripsskeHux
CIIOJIYK II0JIIMETUHOBOTO TUIY Y TBEPAOMY CTaHi 3a JOIIOMOIOIO CIiBCTaBJIEHHSI JAHUX ONITUYHOI CIIEKTPOCKOIIiI Ta
MOJIEIIOBaHHS, BUBHAUYEHHS CTPYKTYPU MOJIEKYJISIPHUX arperaTiB B 3a71€5KHOCTI Bif XiMiYHOI CTPYKTYPH MOJIEKYJIH,
[IPUPOAY MiAKIAAKY Ta iHIKX (PAKTOPIB, TAKUX SIK TEMIIepaTypa MifK/IaiKy, TOBLUIMHA IJIiBKY, a TAKOXK IOCIIiIKeHHS
MOXJIMBOCTi KepOBaHOTro (OPMYyBaHHS MOJIEKYJISIPHUX IapiB BUOPaHUX OPraHiYHMUX CIOJIyK. B pamkax
IYcepTalifHoi po60oTH 6yJI0 pO3p0O6JIEHO TEXHIYHE PillleHHSI OCA/I)KEHHS TOHKUX IJ1iIBOK OPraHiYHUX CIIOJIYK
[IOJIIMETMHOBOTO THUITy CJIA0KOi TEMIIEPATYPHOI CTIMKOCTI [1J1s1 YHUKHEHHS iX PO3KJIaZly B IPOLEC] YTBOPEHHS IJIiBKU.

Bynu pocnimpkeHi crieKTpasbHi BIaCTUBOCTI y/IbTPATOHKKX IIJIIBOK CIIOJIYK B Ipolieci ix ¢opmyBaHHS,



[IPOAHaJIi30BaHO CIIEKTPasIbHi 0COOIMBOCTI MOJIEKYJISIPHMX KOMILJIEKCIB, YMOBY BUHMKHEHHSI Ta PO3BUTOK arperariii
MOJIEKYJI. BUKOHAHI KBAHTOBO-XiMi4Hi pO3paxyHKU reOMeTPii OKPEMOi MOJIEKYJI @ TAKOXK €HEPrill €JIEKTPOHHUX
Iepexo/liB, BU3HAUEHO €HEPTilo iX yTBopeHHs. [IpoBeieHO MOJieJIt0BaHHs NIpoleciB (pi3copoOLii crosyk Ha
NiAKIaIKY Pi3HUX TUMIB, BU3HAYEHO NPUHLMI (POPMYBAaHHS MOJIEKYJISIPHUX IAPiB, €Heprilo ix B3aemo[ii 3
IIOBEPXHEI0. BCTaHOBIEHO MOKJIMBICTh KEPOBAHOTO (POPMYBAHHS MOJIEKYJISIPHUX MIAPiB B IPOLECi CTBOPEHHS
IIJIIBOK 32 IONIOMOrOI0 TEMIIEPATypH MiAKIagoK. MeTogaMy KBAaHTOBO-XIMIYHOTO aHasli3y pO3pax0oBaHO 3aJI€KHICThb
KOHQopMmalii MoJieKyJl BUOPaHUX CIIOJIYK Ta CTPYKTYPH iX MOJIEKYJISIPHUX AUMEPIB 3aJI€XKHO Bif] XiMiYHOTO CKiany,
OTOYEHHS Ta YMOB (POPMYBaHHS ILIiBKU. [IoKa3aHo, o0 KOH(POPMALlis MOJIEKYJIM MOXKE 3aJI€JKaTH Bill B3a€eMOii 3
MiJKJIaIKOI0 Ta MIXKMOJIEKYJISIPHOIO B3a€EMOZI€I0 B arperari. BUsBieHo, 10 BeJIMYMHA JUIIOJIBHOTO MOMEHTY IS
JIaHOTO TUILY CITOJIYK € BU3HAYaIbHUM (HaKTOPOM Yy GOpMYyBaHHi CTPYKTypu arperaty. Posb iHmmx ¢pakTopiB y
(opMyBaHHi Ta nepedyLOBU CTPYKTYPU arperary, TakuXx K TeMIepaTypa Ta IpMpoja MigKIaaKy, 3SMEHIIYETbCS 3i

301/IbIIEHHSM JUIOJIBHOTO MOMEHTY MOJIEKYJIM.

2. Thesis is devoted to the study of the regularities of the molecular organization of conjugated polymethine type
compounds in solid state by comparing data of optical spectroscopy and simulation, determining the structure of
molecular aggregates depending on the chemical structure of the molecule, the nature of the substrate, and other
factors such as the substrate temperature, film thickness, and the possibility of controlled formation of molecular
layers of the selected organic compounds. In the framework of the thesis, a technical solution was developed for
depositing thin films of organic compounds of polymethine type of weak temperature resistance to avoid their
decomposition during the formation of a film. The spectral properties of ultrathin films of compounds in the
process of their formation were investigated, spectral features of molecular complexes, conditions of origin and
development of aggregation of molecules were analyzed. Quantum-chemical calculations of the molecular
geometry of individual molecules as well as the energies of electronic transitions are performed, the energy of
their formation is determined. The simulation of the processes of adsorption of compounds on substrates of
different types was carried out, the principle of formation of molecular layers, the energy of their interaction with
the surface was determined. The possibility of controlled formation of molecular layers in the process of film
deposition via temperature changes of substrates is established. The methods of quantum-chemical analysis have
shown the dependence of the conformation of the molecules of the selected compounds and the structure of their
molecular dimers, depending on the chemical composition, environment and conditions of the film formation. It is
shown that the conformation of a molecule may depend on interaction with the substrate and intermolecular
interaction in the aggregate. It was found that the magnitude of the dipole moment for this type of compounds is
the determining factor in the formation of the structure of the aggregate. The role of other factors in the
formation and rearrangement of the structure of the aggregate, such as the temperature and nature of the
substrate, decreases with increasing dipole moment of the molecule.
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