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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK:

Tema gucepranii:
1. ®i3nyHi edeKTU B CyNpaMosIeKysIPHUX KJIATPAaTHUX CTPYKTypax Ta IPUCTPOi HAHOEJIEKTPOHIKY Ha iX OCHOBI

2. Physical effects in supramolecular clathrate structures and nanoelectronic devices based on them

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA NPOO6IEMATHULi CTBOPEHHS TETEPOCTPYKTYPOBAHUX CYIIPAMOJIEKYJISIPHUX
KJIaTpaTiB pi3HOI iepapxiyHOi apXiTeKTypu Ta JOCITiKeHHS iX Pi3MYHUX BIACTUBOCTEN 3 METOI0 3a0€3eYeHHs
BHCOKOI (POTO- i MarHiTOYyT/IMBOCTI 32 KIMHAaTHUX TEMIIEPATypP, CKEPOBaHE Ha MAaKCHMMaJli3allilo iX CEHCOPHUX i
3apsI0HAKONUYYBaJIbHUX MOXKIIMBOCTEH, 3'1CyBaHHS IPUPOLIU 3B'13KY 3 iX CyITpaMoJIeKyJISIPHOIO apXiTEKTYPOIO,
HaHOTeOMETPi€lo i BUIOM rOCThOBOT'O KOHTEHTY. BpaxoByloun JuHaMiKy pO3BUTKY €J1eKTpoMo6inedyyBaHHs i
aJIbTePHATVBHOI €HEPreTUKH, BpaXkalodi yCIIiXy HAaHOEJIEKTPOHIKY Ta CIIHTPOHIKM, HarajbHy NOTPeby NiABUILIEHHS
€HEProNoTYKHICHUX XapaKTePUCTUK aBTOHOMHUX [IKepeJl )KUBJIEHHS Ta [IEPEXOY Ha KBAHTOBUIL PiBEHb
HAKOIWYEHHS €JIEKTPUYHOI eHepril, [0 3yMOBJIEHO 3DOCTaHHSM [IOTPe6 HOBITHIX CXEMOTEXHIYHUX PillleHb,
HeOOXiJIHUM € CTBOPEHHSI KBAHTOBUX KOHJIEHCATOPiB i HAHOPOTOEIEKTPOAKYMYJISITOPiB, BUCOKOE(PEKTUBHUX
CEHCOpIB €JIEKTPOMAarHiTHOrO Ta CBiTJI0OBOi XBUJIi 110JIiB, HAHOBMMIiPHUX JIiHi} 3aTPUMKHU $SIKi MOXKYTb OyTH
iHKOPIIOPOBaHi B SIKOCTi PyHKIIOHANMBHUX 6JI0KIB B 3D-HAaHOCTPYKTYPH, 10 (POPMYIOTHCS 3@ IPUHLUIIOM «3HU3Y —

BBepx». Y poOO0Ti 0OIpyHTOBAaHO 3aCTOCYBaHHS iHTEPKAJSLIHHUX TEXHOJIOTIH SIK OJIHOTO i3 IepCIIeKTUBHUX METO/iB



CTBOPEHHS Hamepe], 3alaHNX CKIIQAHUX CYIIPaMOJIEKYJISIPHUX KJIATPATO-KaBiTaHIHUX KOMILJIEKCIB. 3'sICOBAaHO
OCHOBU MeXaHi3MiB (POpMYBaHHS iHTepKaJIaHTHUX KOMILJIEKCIB «TOCIIOAAP-TiCTb», Ta 3aKOHOMIPHOCTI (i3UYHUX
npolieciB y Hux. [Tokazana MosxiuBicTh Moaudikallii B1aCTUBOCTEN KilaTparTiB IpU ix GOpMyBaHHi I1if] BIVINBOM
30BHiIIHIX Qi3nyHUX N0J1iB. Takuil TEXHOJOTIYHUH MifXiM 703BOJISIE 3HAUHO MifICUIUTU CEHCOPHi BJIaCTUBOCTI
CHMHTH30BaHUX iHTEPKaJaTHUX HAHOCTPYKTYP Ta 320€3MEeYUTH I10SIBY TAKUX HEOPIUHAPHUX ePEeKTiB K «spin-
battery» edexT, HaKONMYEHHs eJIEKTPUYHOTO 3apsiy Ha Mixk(dasHUX MeXKax 3a paxyHOK y4acTi ix criHiB. [TokazaHa
MOXJIMBICTb 3HAYHOT'O MiIBUILIIEHHS €HEPTONOTY>KHICHUX XapaKTEPUCTHUK iCHYI0OUYMX aBTOHOMHUX JI)KepeJl eHeprii
BUKOPUCTOBYIOUM MOJKJIMBOCTI Ta iHCTPYMEHTU CYIIPaMOJIEKYJISPHOTO AU3aliHy aKTUBHUX MaTepiajliB TaKUx
npuctpois. PyHIaMEHTaIbHOIO IPOBIEMOIO, SIKA BUPIIIYETHCS Y Lill pOOOTi €: 0Oy j0Ba HAYKOBUX 3acaf,
dopmMyBaHHS reTepodazHUX HAHOTIOPUAN3Z0BAHUX CTPYKTYP (MYJIbTUIIOIIAPOBI HEOPraHiYHO

HaMiBIPOBiIHUKOBI /CyIPaMOJIEKYJISIPHI aHCaMOJIi pi3HOi iepapXiuHOi apXiTeKTypH) 1151 CTBOPEHHSI KBAHTOBHX

[IPUCTPOIB CEHCOPUKU Ta HAKONIMYEHHSA €HEPTii €JIEKTPOMArHiTHOrO MOJIA.

2. The Thesis is devoted to problems of heterostructured supramolecular clathrates of various hierarchical
architecture formation and investigation of theirs physical properties to provide high photo- and
magnetosensitivity at ambient temperature with the purpose to maximize their sensor and charge accumulative
parameters, to determine the nature of influence of their supramolecular architecture, nanogeometry and guest
component type. Because of dynamics in elctrocar and alternative energy industries development, state of the art
success in nanoelectronics and spintronics, the need to increase energy and power parameters of autonomous
power sources and transfer to quantum level of electric energy accumulation, caused by widening needs in novel
technical solutions, there is the goal of developing quantum capacitors and nanophotoaccumulators, highly
efficient sensors of electromagnetic and illumination fields, nanodimentional delay lines, capable to be
incorporated into 3D nanostructures formed with bottom-up principle as functional blocks. It was justified
/reasoned/ to apply an intercalation technologies as one of the perspective methods for beforehand stated
developed supramolecular clathrato-cavitand complexes. The basic mechanisms of intercalated host-guest
complexes were determined as well as principles of their physical processes. The possibility of clathrate properties
modification during stage of their forming at extrinsic physical fields was shown. Such technological approach lets
significantly boost sensor properties of synthesized intercalated nanostructures and provide an observation of as
extraordinary phenomena as spin-battery effect and electric charge accumulation at the interface because of their
spins participation. The possibility of significant increase in energy and power parameters of modern autonomous
power sources using properties and instruments of supramolecular design of active materials in listed devices was
demonstrated. The fundamental problem, which is solved in this project, is scientific basis developing for
heterophase nanohybridized structure formation (multilayered inorganic semiconductive /supramolecular
ensembles of various hierarchical architecture) for quantum devices construction for sensing and electromagnetic

energy accumulation.
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