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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Reculiarities of structure and size effects in the single crystalline, thin film and nanostructured ferroics and oxide
phosphors.

Pedepar yKpaiHCBKOIO:

O6'exToM pociigxkeHHs B HIIP 6y MOHOKPUCTAiYHi, TOHKOILJIIBKOBI Ta HAHOCTPYKTYypOBaHi okcuHi pocdopu i
(depoiku 3 opraHiyHUM KaTioHOM. MeTa po60TH NoJisAraja y BCTAHOBJIEHHI 3arajlbHUX 3aKOHOMIPHOCTEN IIPOSIBY
po3MipHUX e(EeKTIB i 0CO6IMBOCTEN! CTPYKTYPU B ONTUKO-(PI3NYHUX BIACTUBOCTSIX MOHOKPUCTATIYHUX,
TOHKOILTIIBKOBUX i HAHOCTPYKTYPOBaHUX MaTepiajiB Ha OCHOBI (epoikiB 3 OpraHiyHUM KaTiOHOM i OKCUIHUX
docdopis. [IpegMeToM BUBYEHHS OyJIM: CTPYKTYPa, €/1eKTPOPi3nyHi Ta ONTUKO-CIEKTPasbHi BJIACTUBOCTI
MOHOKPHUCTaJIIYHUX T2 HAHOCTPYKTYPOBAHUX OKCUIHUX PocPOpiB Ta PpepoikiB 3 OpraHiyHUM KaTioHOM. MeTonom
BUPOIIYBaHHS 3 NAapoBoi (pa3u B aTMocdepi NOBITPs BIEPIIE OTPUMAHO Pi3HOTUITHI HAHOCTPYKTYPU OKCUY LIMHKY.
CTBOpEHO MOJeJii ra30BUX CEHCOPIB HAa OCHOBI HAHOCTPYKTYP ZnO, poboTa SIKUX IPYHTYETbCS Ha e€eKTi
3aJIEXKHOCTI IHTEHCHUBHOCTI (POTONIOMIHECLE€HILIii HAHOCTPYKTYP Bifj KOHLIEHTpaLii afcopboBaHOro ra3y, HalpuKasj
KHCHIO. BUTOTOBJIEHO HAHOKOMIIO3UTH Ha 0CHOBI HaHOKpUcTaniB DEACC, TEACCB (po3mipyu HaHOKPHUCTAJIiB B
pi3HUX 3pa3Kax BapiloBanucs B fianazoHi Bif 8 mo 100 HM) Ta ZnO (po3mipu HaHOYaCTUHOK: 50-100 HM).
3aIpoIrOHOBAHO MEXaHI3M TEPMIYHOr0 3MilIHEHHS I10JIIMEPIB HAa IPUKJIAJ [OJTiIMETUIMETAKPUIIATY IIJISIXOM
BIIPOBA’)KEHHS B HbOTO HAHOKPUCTAJIB (pepoikiB. PO3p0o6sieHa TEXHOIOTISI Ta CTBOPEHA MOAENb (POTOLI0Na,
4yTJIMBOTO B IIMPOKOMY Hiana3oHi crekrpy (500-2000 HM), Ha 0CHOBI reTepocTpykTypu ZnO /Si. OTpuMaHo
IIPUHIIMIIOBO HOBi HEJIIHIHO-ONTUYHI MaTepiany TUIY "MOHOKPUCTAJI+TOHKA IJTiBKa ZnO" Ta "miiBku ZnO 3
0CaPKEHMMU Ha HUX HAHOYACTUHKAMU 30J10Ta". BUSBIEHO MIPOSIBA KBAHTOBUX PO3MiPHUX €(EKTiB B TEPMOXPOMHUX
BJIaCTUBOCTAX crioayK DEACC-II Ta B MeéxaHi3Mi IPOBITHOCTI B HAHOKOMITO3UTHMX I1J1iBKaX Ha OCHOBI
HaHoKpucTasiB TEACCB. [ly1s1 mocifskeHHs! 0COOINBOCTEN CTPYKTYPH BUKOPUCTOBYBAJIMCh, pEHTTreHODa3HU
aHaJli3, pacTpoBa €JIEKTPOHHA Ta aTOMHO-CUJIOBA MIKPOCKOIIiSl. BUKOPHCTOBYBaNnCs Pi3HOMaHITHI METOIVUKMU
BMMipIOBaHHS ONTUYHUX, (POTOEJIEKTPUYHUX Ta JIIOMiHECLEHTHUAX XapAaKTEePUCTUK MaTepiaiB. Jleski epekTu B
pamkax uiei HIP ciocrepiranucs snepiue y cBiTi. Lle, 30Kpema, CTOCYyeThCSI BUSIBJIEHOTO I1'€30€JIEKTPUYHOTO
PE30HAHCY Ha Ha/IBUCOKMX YaCTOTaX, a TAKOX SBUILA [IPUTHIYEHHSI TEPMOXPOMHOr0 edeKTy B HAaHOKOMIIo3UTax. He
MaIOThb QHAJIOTIB y CBiTi pO3p00JIeH] TEXHOJIOTi OTPMMaHHS HAHOKOMIIO3UTIB JJ1s1 CTBOPEHHS IIPUHIUMIIOBO HOBOTO
TUILY HAJBMCOKOYACTOTHUX I1'€30I1€PETBOPIOBAYIB. JJOCTOBIPHICTDL, TOYHICTh Ta KOPEKTHICTh OTPUMaHUX HAYKOBUX
pe3yJbTaTiB 3a6e3redeHa aieKBaTHUM BUOOPOM €KCIIEPUMEHTaIbHUX METO/IiB, iXHbOIO NPeLU3ilHICTIO, J06POIo

BiZITBOPIOBAHICTIO PE3YJIbTATIB.

Pedepar aHIJIiHCBKOIO:

Objects of the investigation: bulk, thin film and nanostructured materials based on phosphor oxides and ferroics
with an organic cation. The aim of the work consisted in establishing of the general regularities of the
manifestation of size effects and peculiarities of the structure in the optical and spectral properties of the bulk,
thin film and nanostructured materials based on ferroics with an organic cation and phosphor oxides. The subject
of the study included: structure, electrophysical, optical and spectral properties of the bulk, thin film and
nanostructured phosphor oxides and ferroics with an organic cation. For the first time using the method of
chemical vapor deposition in the air atmosphere different types of nanostructures based on zinc oxide were
obtained. The model of gas sensor based on the dependence of ZnO nanostructures photoluminescence on the
concentration of absorbed gas (e.g. oxygen) has been developed. Nanocomposites based on DEACC, TEACCB (the



sizes of the nanocrystals varied within 8-100 nm for different samples) and ZnO (50-100 nm) nanocrystals were
created. The method of increasing of thermal stability of polymers based on inclusion of the ferroic nanostructures
on the example of the poly (methyl methacrylate) was proposed. The technology and model of the photodiode with
sensitivity in the wide spectral region (500-2000 nm) based on ZnO /Si heterostructure were developed.
Fundamentally new nonlinear materials "bulk crystal + ZnO thin film" and "ZnO thin film with deposited gold
nanoparticles” have been obtained. The manifestation of quantum and size effects in the thermochromic
properties of DEACC-II and in charge transport of the nanocomposite films based on TEACCB were revealed. For
the investigation of the structure peculiarities the X-ray diffraction analysis, second electron emission and atomic-
force microscopies were involved. Various methods of investigation of the optical, photoelectric and luminescent
properties were utilized. Some of the effects obtained in the framework of this work were observed for the first
time. Particularly, It concerns the piezoelectric resonance in ultra high frequencies and the effect of suppressing
of the thermochromic phase transition in nanocomposites. The developed technology of the ultra high frequency
transducers production has no analogues in the world. The authenticity, accuracy and correctness of the obtained
scientific results are ensured by choosing adequate and precision experimental methods as well as good
repeatability of the results.
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