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1. Huspkopo3mipHi MyibTUdYHKI[IOHAIbHI KPUCTAJIUHI MaTepianu: BIUIMB CTPYKTYPHUX OCOOGJIMBOCTEN Ha

B32€MO/IiI0 M’k POHOHHOIO, €JIEKTPOHHOIO Ta MarHiTHOIO MiJicCCTeMaMU
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Pedepar:

1. Incepraist NpUCBsiY€Ha BCTAHOBJIEHHIO B3a€MO3B 13Ky MK CTPYKTYPHUMU OCOOJINBOCTSIMU
MyJIbTUQYHKIIOHAJTIbPHUX HU3bKOPO3MIDHUX MaTepiasiB Ta ix BIIJIMBOM Ha (OHOHHY, €JIEKTPOHHY Ta MarHiTHY
nigcucteMu. s BOCATHEHHSI METU POOOTU 6YJI0 BUKOPHUCTAaHO KOMIIJIEKCHUI €KCIIePUMEHTAaIbHO-PO3PaxyHKOBUI
Miaxif, M0 MOeNHYBAB Pi3Hi CIIEKTPaJIbHI METOUKY Ta PO3PAaXyHKU ITUHAMIKU KPUCTaNiYHOI I'paTKU. Bnepiie
IIOKa3aHo, 10 CIIEKTPU JIIOMiHecleH1ii (pysiepeHOBUX IMJIiIBOK MOXKYTb CJIyTYBaTH SIKICHUM iHIIMKAaTOPOM I1OSIBU
nosimepu3auii. [TokazaHo, o MIIiBKY (PyJ€peHiB, HANWJIEH] Ha IOPUCTUX NOJIMEPHUX MiTKIIAAKaX, BUSIBJISIOTh
CEJIEKTUBHICTD [0 NEeSKUX ra3iB 3aBJISIKA CTBOPEHHIO KOMIIO3UTHOI CTPYKTYPH. Bys10 TOCIIIKEHO BILJIUB OTOYEHHS

(pH Ta Temmneparypa) Ha crieKTpasbHi Bi1acTuBocTi HaHoriopuiB BOHT:IHK ta nokaszaHo ix 3Ha4HY CTilKiCTb.



[TokazaHo, 10 afcop60BaHi pepMEHTH Ha IOBEPXHi OTPMMAHOr0 HAaHOTIOpUy HE BTPAYalOTh CBOIO (PEPMEHTATUBHY
aKkTUBHIiCTb. [IoKazaHo, mo HaHoribpuayu BOHT:mosmi(L) MOKyTh yTBOPIOBaTH IIPOCTOPOBY CITKY IPU NOAABaHHI
noxigHoi nopdipuny - meso-rerpakic (4-N-meTinnipizgin) nopgipuna (TMPyP4), cipusitou eKCUTOHHOMY
IepeHeCceHHI0 eHeprii Mixk HaHOTpy6Kamu. OLiHeHO MIBUIKICTb TepeHeCceHHs eHeprii, axa ckiana 0.6*1010 c-1 mixx
cycigHiMK1 HAaHOTPYOKamuU. Briepiie, eKCIIEPMMEHTAIbHO BCTAHOBJIEHO KYTOBY 3aJI€KHICTDb MOJIIPU3ALIiHIX
PaMaHiBCKUX CIIEKTPiB PO3TITHYTOI KeJIaTHHOBOI IIJ1iBKY 3 HaHoriopunamu BOHT:[JHK Ta nposeneHo
noJIsIpu3aliHui aHanis G+-nosocu. bynn gocnigkeHi 60J10MeTpUYHI XapaKTEPUCTHKU IJIiBOK YIIOPSAKOBAHUX
BOHT B nosicTupospHiN MaTpULli Ta OKa3aHo, Mo ynopsaxkysBaHHga BOHT pi3sko 36ibliye 3Ha4€HHS
TeMIIepaTypHOro KoedilieHTy eJIeKTPUIHOTrO OIOPY I10 BiIHOIIEHHIO JI0 i30TPOIHOTO PO3TallyBaHHS HAHOTPYOOK
Ta BOJIbTOBOI 4yT/aUBOCTi 10 500 BBT-1. BusiBsieHo, 1110 BBEJE€HHS JIETYIOUMX NOMIIoK Rux (x=0-0.2) B mapysaTuii
antudepomarteTuk Sr2lrl-xRuxO4 npu3BogUTh [0 IBUIKOTO OCJIA0JIE€HHS MAarHiTHUAX Ta I'PAaTKOBUX 30YKEHb, 110
CBIYMTH IIPO TiCHUM 3B'130K MArHiTHUX, CTPYKTYPHUX i €JIEKTPOHHUX IifCcUCTEM. BusBieHO aHoMarlii B
KOJIMBaJIbHUX CIleKTpax 6payHMinepiTiB SrCo02.5 Ta SrFe02.5, 06yMOBjeHI CTPYKTYPHOIO i €7IeKTPOHHOIO
HECTIMKICTIO TeTpaegpUYHMX JIAHLIOTIB. Hamle mocigKeHHs MigKPEeCIoe KII0YOBY POJIb OJHOBUMIPHUX
TeTpaelpUYHUX JIAHIIOTIB y BU3HAYEHHI CTPYKTYPHHUX i €JIEKTPOHHUX BJIACTUBOCTEN OpayHMinepuTiB. Bnepiue, 3a
IOTIOMOTOIO MOJISIPU3ALiHOI paMaHiBChKOI CIIEKTPOCKOTIIii 6yJI0 BUSIBJIEHO CIIiBiCHYBaHHSI HA60pY KOHKYPYIOUNX
M'SIKMX MOJ], 3 Pi3HOIO CUMETPIi€lo B ribpugHoMy cerHeToesneKTpuky Ca3Mn207 no6ausy $pa3oBoro rnepexoany Bif,
NapaeseKTPUYHOI O CETHETOEeNIeKTPUYHOI (Pa3u. 3a JOIIOMOrol0 paMaHiBChKOi CIIEKTPOCKOTIi BUSBIEHO
(dpakuioHanizaljiio criHoBUX 30yAKeHb B BOBUMipHUX (0-RuCl3) Ta TpuBuMipHux (0- i 0-Li2IrO3) KuTaeBCbKUX

Marepiajax Ta [I0Ka3aHO MOXJIMBICTb po3[isieHHs (pepMiOHHMX Ta MarHOHHUX 30y1>KEHb.

2. The thesis is dedicated to establishing the relationship between the structural features of multifunctional low-
dimensional materials and their impact on the phonon, electronic and magnetic subsystems. To achieve the goal of
the work a complex experimental-computational approach was used, that combined different spectral techniques
and the calculation of the dynamics of the crystal lattice. It was shown for the first time that the luminescence
spectra of fullerene films can serve as a qualitative indicator of the appearance of the polymerization. It is shown
that fullerene films sprayed on the porous polymer substrates demonstrate the selectivity to some gases due to the
creation of a composite structure between fullerene film and polymer substrate. The influence of the environment
(pH and temperature) on the spectral properties of SWNT: DNA nanohybrids was studied and their significant
stability was shown. It is shown that the adsorbed enzymes on the surface of the obtained nanohybrids do not lose
enzyme activity. It is shown that SWNT:poly(C) nanohybrids can form a spatial net with the addition of a porphyrin
derivative - cationic tetra-(N-methyl-4-pyridyl)porphyrin (TMPyP4) by promoting exciton energy transfer
between nanotubes. The energy transfer rate between adjacent nanotubes was estimated to be about 0.6*1010 s-1.
For the first time, the angular dependence of the polarization Raman spectra of a stretched gelatin film with
SWNT:DNA nanohybrids was experimentally established and the polarization analysis of the G+ band was
performed. The bolometric characteristics of the films of ordered SWNT in a polystyrene matrix were investigated
and it was shown that the ordering of SWNT sharply increases the value of the temperature coefficient of
electrical resistance in relation to the isotropic arrangement of nanotubes and voltage sensitivity up to 500 VW-1.
It was found that the introduction of alloying impurities Rux (x=0-0.2) into the layered antiferromagnet Sr2Irl-
xRuxO4 leads to a rapid weakening of magnetic and lattice excitations, which indicates a close connection
between magnetic, structural and electronic subsystems. Anomalies in the vibrational spectra of brownmillerites
SrCo02.5 and SrFe02.5 due to structural and electronic instability of tetrahedral chains have been revealed. Our
study emphasizes the key role of one-dimensional tetrahedral chains in determining the structural and electronic
properties of brownmillerites. For the first time, polarized Raman spectroscopy was used to invent the coexistence
of a set of competing soft modes with different symmetries in a hybrid Ca3Mn207 ferroelectric near the phase
transition from the paraelectric to ferroelectric phase. Raman spectroscopy revealed the fractionalization of spin
excitations in two-dimensional (o-RuCl3) and three-dimensional (o- and o-Li2IrO3) Kitaev materials and showed the
possibility of separating fermionic and magnon excitations.
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