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Pedepar:

1. Po6oTa npucBsiueHa po3pooiii 6araTOKOMIIOHEHTHUX POTOIIPOBIAHUX IJTiBKOBUX KOMIIO3ULIill HA OCHOBI
nosiiMepiB i osliromMepiB pi3HUX KJ1aciB, CEHCUOINi30BaHUX OPraHiYHUMU OapBHUKAMU, TOHOPAMU Ta aKLeNTOpaMu
€JIEKTPOHIB Pi3HOTO TUIY, SIK €(DEKTMBHUX PEECTPYIOUMX CEPELOBULY 11711 OIITUYHOTrO 3anucy iHpopmalii,
3aCTOCYBaHb royiorpadiynoi inteppepomeTpii Ta COHIYHOI €eHEPreTHKY, a TAKOXK ONTUMI3allii iX GOTONpPOBiTHUX,
doToeneKTpUYHNX Ta iIHPOPMaLiiHUX BIACTUBOCTEN. B po6OTi 3'5COBAaHO OCHOBHI 3aKOHOMIPHOCTI
11iJIeCcrIpsSIMOBaHOI'O CTBOPEHHS €(PEeKTUBHUX, 30KpeMa, MyJIbTUPYHKLioHaNbHUX PIIK a1 onTH4HOrO 3anucy
indpopmaii Ta MOXKJIMBOCTI KepyBaHHS ix (PoTOeNeKTpOPi3NYHMMH Ta iHPOPMAaLiTHMMH BJIACTUBOCTSIMU, TAKUMU
SIK BeJIMYMHA, 3HaK Ta TUII (€JIEKTPOHHUI UM ipKOBUI1) (POTONPOBIAHOCTI, 0COOIMBOCTI (OTOBOJILTAIYHOTO €(PEKTY,

rosiorpadiyHa Yy TIMBICTh, BEJIMUMHA i XapaKTep KiHeTUKU nudpakiiliHoi epeKTUBHOCTI, TOILIO, 32 PaXyHOK



HaJIEXKHOTO BUOOPY CTPYKTYPH I10J1i,/0J1irOMepHOi MaTpuLli Ta IPUPOAU CEHCUOINi3y0unx (POTONPOBIIHICTD
KOMIIOHEHTiB. [TokazaHo, 1m0 a1 orntumisariii poTonpoBinHNX XapaKTEPUCTUK Ta iHDOPMAaI[iHHNUX BIACTUBOCTEN
osiromepHux I'PC nnsa O@TI1-3anucy indopmalii ciin B IKOCTi os1iromepHoi ck1a0Boi BU6upaTu GOTONpPOBiAHI
KOOJIiIromepu 3 6JIM3bKMMHU TPAHCIIOPTHUMU XapaKTePUCTUKaMu 6iYHUX XPOMOPOPiB, 200 TOMOOJIIrOMEPHU 3
TepPMiHaJIbHMMU TPyIIamMH, 10 HE3[aTHi 10 e(peKTUBHOTO YTBOPEHHS MK c006010 (i3nYHUX JUMeEpIB Ta
nepenIyMMepHUX CTaHiB — NacTok 1jisl GOTOreHepoBaHuX HOCIiB 3apsny. Ha npukiazi kap6a3osisBMicCHUX
0JIIFOMEPHUX CUCTEM BIIEpILIE [10Ka3aHOo, 0 IpU po3poobli edpekTuBHUX ostiromepHux OTTI I'PC 3a iHmux piBHUX
YMOB 3 METOIO IIOKpalleHHs (POTONpoBinHUX Ta iHopmaliiiHux xapakTepucTuk OIIK, nepesary y NopiBHsSHHI 3
siHiiHMY MaoTh ['PC Ha OCHOBI oJliromepiB pafianbHOI 6yA0BY, SIKi XapaKTepPU3YIOThCS OibII00 roj1orpadivHo0
YyTJIUBICTIO BHACJIJOK KPAlIMX PEOJIOTTYHUX XapaKTePUCTUK Ta CIIPOMOXKHOCTI 10 HAKOIIMYEHHs1 06'€MHOT0
€JIEKTPUYHOTO 3apsify Mill 4ac eKCHo3ullii, a TAKOX AeTali3oBaHa npupoga BusaBjieHoro y uux ['PC edekry
«rosorpadivyHoi namsTi». B po60Ti CTBOPEHO HOBI MarHiTOUyTIMBI 3a6apsieHi niBKoBi GITK Ha OCHOBI
depoleHiNBMICHUX TOMO- Ta KOOJIIrOMepiB, 1110 € e(PeKTUBHUMU MYJIbTUKepoBaHUMU peBepcuBHUMU OTII I'PC,
MarHiTOYyT/IMBICTb SIKUX I1OB'SI3aHAa 3 BIVINBOM 30BHIIIHBOIO MarHiTHOTO 1107151, @ TAKOXX BUCOKOCIIIHOBUX OKHACJIEHUX
¢depoueHinbHNUX (PparMeHTiB SIK CIIHOBUX KaTasli3aTopiB, 1[0 HAKONMYYIOThCs B 06'emi OIIK r1pu ornpomiHeHHi, Ha
cIiHOBY KoHBepcito ¢poToreHeposanux ENII, a came Ha nepexiz EIIT B MyJIbTUIIJIETHUI CTaH, 110 XapaKTepU3yEThCS
IIOBUIMM YaCOM KUTTS i 6isb11010 MMOBIpHicTIO Aucouianii. CTBOpeHo HOBi 3abapBiieHi ¢pepolieHin-BMicHi
osiromepHi @I1K 3 poTOBONMBTAIYHMMH BIACTUBOCTSIMU TA 3 MAarHiTOUYYTINBUM €(EKTOM (POTONPOBIGHOCTI,
BEJIMYMHOIO Ta 3HAKOM SKOT'O MOXKHA KepyBaTy BUOOPOM 6apBHMKa-CEeHCHOii3aTopa abo Bapiloloun BMiCT
depoueHinbHUX pparMeHTiB B CKJIafli MOJIEKYJIU OJIiroMepy, il peecTpallii, 36epiraHHs i 3uutyBaHHs iHopMaliil
ONTUYHMMMU T MarHiTOONTUYHUMMU NIpUCTPOsiMU. [TokasaHo, 110 cTBOpeHi i gocaimxkeHi B poboTi PITK Ha 0cHOBI
OJIiSI A€ PHUX KOMILJIEKCIB IIePexXiIHUX MeTaJliB MOXYTb OyTH 3aITPOIIOHOBAHI SIK KOMipKYM ONTHUYHOI MaM’sITi, a TaKOX
SIK MAaTHITOUYYTJIMBI cepefoBUILA 11 peecTpalii, 36epiraHHs i 3YuTyBaHHs iHQopMalii B onToeseKTpoHiui. B po6ori
BIlEplIe BUSIBJIEHNI HETPUBiaJbHUN €PeKT [I0JiMOJAJIbHOTO XapakTepy KiHETUKY 3MiHU I paKLifiHO]
edekrusHOCTi 0 B poueci OTII-3anucy ang psany GOTOTEPMOILTIACTHKIB, BCTAHOBJIEHO HOT0 NIPUPOAY i BIiepiie
II0Ka3aHoO, 10 CTAaHJAPTHUI ONTUYHUI KOHTpOJIb nnponecy OTTI-3anucy rosorpam 1o guHaMili 3MiHM BEJIMYMHY O B
3arajlbHOMY BUIIQJKy He BiloOpakye peasibHOI KApTUHU PO3BUTKY PETryJsipHOTO reoMeTprudHoro penbedy OTII-
rojiorpamu; [10Ka3aHo, 10 ONKCaHa CUTYallisi IOBUHHA peasli3yBaTUCs IJ1s1 IMPOKOTO KJIAcy MOJiMEPHUX
dboroTepMonIacTuKis. B 38’13Ky 3 [[M B pOOOTi 3aIIPOIIOHOBAHO HOBUI crioci6 3anucy OTTI-rosorpam, IKuit
IO3BOJISIE JOCSITY BXXE€ MaKCUMaJIbHOI B JaHNX YMOBAaX 3aIMCy BeJnyrHY 0. TakoX B poOOTi CTBOPEHO ribpuaHi
doroBosbTaiyHi rerepocTpykTypu CISCuT /nosiMmep Ta oNTUMi30BaHO iX POTOENIEKTPUYHI BIaCTUBOCTI.
Po3pob6seHo psp edpeKTUBHUX peBepCUBHUX oJliroMepHux ['PC, 110 BUSBIISIOTh MyJIbTU(YHKIIOHAIBHI BJIaCTUBOCTI,
30KpeMa MarHiTO4yTJMBiCTh, POTOBOJIBTAIYHI Ta €JIEKTPOONTUYHI BJIACTUBOCTI, 2 TAKOXK IPUJIATHUX OGHOYACHO J1JIS
®TII- i pns nosstpuaanifiHoro rosorpadivHoro 3anucy, o 103BoJIsSe MigBUIIUTY iHPOpMaLifiHy EMHICTh TaKUX
CHCTEM, a TAKOX BiIKpPUBA€ MO>KJIMBICTb BUKOPUCTAHHS JOJATKOBUX (PAKTOPiB KEPYBaHHS (30BHIlIIHI €JIEKTPUYHi Ta
MarHiTHi nosig i T.1.) ix indpopmaniitHumMu xapakrepuctTukamu. OCTaHHE J03BOJIsl€ BUKOPUCTOBYBAaTU PO3PO0OJIEHi
CHCTEMHU B SIKOCTi epEKTUBHUX CEPeOBUIIL 1151 peecTpaliii, 36epiranHHs i 3unTyBaHHs iHPOpMaLlil ONTUYHUMU Ta

MarHiTO-ONTUYHUMU NPUCTPOSIMU, a TAKOK B IIPUCTPOSIX ONTOEJEKTPOHIKU Ta B rojiorpadivHiil inTepdepomeTpii.

2. The work is devoted to the development of multicomponent photoconductive film polymeric compositions
(PPCs) based on polymers and oligomers of different classes sensitized with organic dyes, electron donors and
acceptors of various types, as effective recording media for optical data recording, holographic interferometry and
photovoltaics applications, as well as to the optimization of their photoconductive, photoelectric and information
properties. The work reveals the main regularities of the purposeful development of effective (in particular
multifunctional) PPCs for optical data recording and the possibility of controlling their photoelectro-physical
properties, such as the magnitude, sign and type of photoconductivity, features of the photo-voltaic effect, as well
as information characteristics, due to the proper choice of the poly/oligomer matrix structure and the nature of
the photoconductivity-sensitizer components. It is also shown in the work that to optimize the photoconductive
characteristics and information properties of oligomeric holographic recording media (HRM) for holographic data



photothermo-plastic (PTP) recording method, photocon-ductive co-oligomers with similar transport
characteristics of side chromophores, or homooligomers with terminal groups incapable of efficient physical
dimers and predimer states (photogenerated charge carriers traps) formation, should be chosen as the oligomeric
component. Using carbazolyl-containing oligomeric systems as an example, it has been shown for the first time
that for the development of new effective oligomeric PTP HRM, ceteris paribus, in order to improve the
photoconductive and information characteristics of the corresponding PPCs, HRM based on branched oligomers of
a radial structure cha-racterized by a higher holographic sensitivity (as compared to oligomers of linear structure)
have advan-tages over the linear ones, due to the better rheological characteristics and the ability to accumulate a
space electric charge during exposure. The nature of the "holographic memory" effect discovered in the
corresponding HRM was also established. The new ferrocenyl-containing co- and homooligomers-based effective
magnetosensitive colored reversible PTP HRM have been obtained. Their magnetic sensitivity is caused by the
magnetically induced change in the efficiency of spin conversion in photogenerated EHPs. Also, new colored
ferrocenyl-containing oligomeric photovoltaic compositions with magne-tically-dependent photoconductivity
effect (the value and sign of which can be controlled by choosing the structure of the sensitizing dye or by varying
the ferrocenyl fragments content in the oligomer) for data recording, storing and recognition in optical and
magneto-optical devices have been created. It is shown that the PPCs based on heteropolynuclear complexes of
transition metals investigated in this work, due to low photosensitivity, low mobility of the photogenerated charge,
and the presence of a wide range of charge carriers traps, cannot be used as effective HRM and photovoltaic
media. However, such PPCs can be used as optical memory cells, as well as magnetically sensitive media for data
recording, storing and recognition in optical and magneto-optical optoelectronic devices. In this work, for the first
time, unusual multimodal kinetics of diffraction efficiency o in the cycle of hologram recording and erasing were
observed for a number of recording media for the holographic photothermoplastic technique, the nature of this
phenomenon was detailed, and it was demonstrated for the first time that the standard optical control of the
holographic recording by the PTP technique using dynamic analysis of the diffraction efficiency o by the analysis of
changes in the value of o may not represent the real dynamics of the development of a general case of regular
hologram geometric relief. It was also concluded that the described situation should be realized for a wide class of
polymer photothermoplastics. In this regard, a new method for recording PTP-holograms has been proposed in
this work, which makes it possible to achieve the maximum value of o under these recording conditions. In addition,
hybrid photovoltaic CISCuT /polymer heterostructures were developed and their photovoltaic properties were
optimized. A number of effective reversible oligomeric multifunctional HRM, in particular, magnetosensiti-ve,
photovoltaics and electro-optical ones, as well as media suitable for both PTP and polarization holog-raphic
recording, have been developed. That makes it possible to increase the information capacity of such systems, and
also opens up the possibility of using additional channels of influence (external electro- and magnetostatic fields,
etc.) to control the information characteristics of the developed HRM.
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