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V. BimomocrTi npo 3amoBHHKa [IiP
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Kog, 3a €EJIPIIOY: 38621185
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KnarpatHi reTrepocTpyKTypH [J1s1 BUCOKOE(EKTHUBHUX IIPUCTPOIB [1I€PETBOPEHHS], HAKOIIMYEHHS Ta 36€piraHHs

eHeprii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Clathrate heterostructures for highly efficient energy conversion, accumulation and storage devices

Pedepat yKpaiHCBKOIO:

Po3po61eHO KOHLENTYyaabHUH MifIXif] 10 CTBOPEHHS KJIATPATHUX HEOPTraHiuHO /OPraHiYHuX CTPYKTYP 3a1aHOTO
piBH# iepapxiuHOCTi 6yZ0BU 3a y4acTi HaKJIaJeHMX 30BHIIIHIX (i3M4YHUX N0J1iB. Ha nifcrasi BuUMipsiHuX
iMIeJaHCHUX CHEKTPIB IPEACTABIEHO MEXaHI3MU CTPYMOIIPOXOPKEHHS Ta HAKONIMYEHHS! €JIEKTPUYHOrO 3apsy Ha
MDK(azHUX MeXax cOPMOBAHUX KJIATPATiB i3 CyNpaMoseKyIspHUM rOCTbOBUM KOMIIOHEHTOM. BcTaHOBIIEH]
ocobauBocTi mogudikanii 30BHIMHIMY PI3BUYHUMY NOJISIMU IPUKJIAAEHMMU Iifl Yac CUHTe3y KJlaTparTiB Ha ixX
€JIEKTPOIIPOBi/IHI Ta [10JIsIpy3alliliHi BJ1aCTUBOCTI. MeTOLOM PEHTI€HIBChKOI I pakTOMeTpii BCTaHOBJIEHI
CTPYKTYPHi OCOOJIMBOCTI CUHTE30BaHUX KJIATPaTiB. JOCiI>KeHO OyI0By €HEepPreTUYHOrO CIEKTPY JOMIIIKOBO]
MiJCUCTEMU METOLOM TEPMOCTUMYJILOBAHOTO PO3PsALY, a BiIIOBiAHI TapaMeTpy po3paxoBaHi METOIUKOIO
3anporoHoBaHoto M. Pollak and T.H. Geballe, sika BpaxoBye niepeckoku HOCIiB 3apsly MiX JIOKaJli30BaHUMU Y
IIPOCTOpi CTaHAMU 33 PaXyHOK iX B3aeMofii i3 poHoHamu. JloBeieHO e(EeKTUBHICTb BUKOPUCTAHHSI 30BHIIIIHIX
($i3VYHUX MOJIB OJ151 OTPUMAHHS ClleLU(iyHOI CTPYKTYypH AOMIIIKOBUX €HEepreTUYHUX PiBHIB B KJIaTpaTax Ta
IOCSITHEHHS TUM CaMMM KBaHTOBOTO IIiICUJIEHHS iX CEHCOPHOI Yy TJIMBOCTI. B CHHTE30BaHMX KjlaTpaTax OTPMMAaHO
IIPOSIB MEMPUCTOPHOTO €(EeKTY, IKUI Mae BaXKJIMBE NIPAaKTUYHE 3HAUEHHSI [1J11 CTBOPEHHS €HEProHe3aeXXHoi
nam’sTi. [IpoBefieHo OTJIsif TEOPETUYHUX MOZesel [71sl ONUCY MPOLECiB B JOCIiI)KYBAaHOMY THUII IiOpUIHUX

Marepiasis.

Pedepar aHI1iliCbKOIO:

A conceptual approach to the creation of clathrate inorganic/organic structures of a given level of hierarchical
structure with the participation of superimposed external physical fields is developed. Based on the measured
impedance spectra, the mechanisms of current flow and accumulation of electric charge at the interphase
boundaries of the formed clathrates with a supramolecular guest component are presented. The peculiarities of
the modification by external physical fields applied during the synthesis of clathrates on their conductive and
polarization properties have been established. The structural features of the synthesized clathrates were
established by X-ray diffractometry. The structure of the energy spectrum of the impurity subsystem was studied
by the thermally stimulated discharge method, and the corresponding parameters were calculated by the method
proposed by M. Pollak and T.H. Geballe, which takes into account jumps of charge carriers between spatially
localized states due to their interaction with phonons. The effectiveness of the use of external physical fields for
obtaining a specific structure of impurity energy levels in clathrates and thus achieving a quantum enhancement of
their sensory sensitivity has been proven. In the synthesized clathrates, a manifestation of the memristor effect
was obtained, which is of important practical importance for the creation of non-volatile memory. An overview of
theoretical models for describing the processes in the studied type of hybrid materials was conducted.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBi cynpamosieKyJIspHi KJIaTpaTy iepapXiqHoi apxiTeKTypu, sIKi IPOSIBIISIOTH
TepMO-, MarHeTo- i poTorasbBaHiuHi Ta BOJbTAiYHI €PeKTH, SKi 32 BEIMUNHOIO Ta YMOBAMU CIIOCTEPESKEHHS
CTaHOBJISTh IIPAKTUYHE 3alliKaBJIeHHS; Y cGOPMOBAHUX KylaTpaTaxX peasi3yeThCsl Ha KBAHTOBOMY PiBHI HAaKOIMYEHHS

€JIEKTPUYHOI eHeprii Ta ceHcopHa QyHKIiOHaIbHA IiOPUIHICTb.

Ha3spa HTII aHrJ1ilicbKo010: New supramolecular clathrates of hierarchical architecture, which show thermo-,
magneto- and photovoltaic and voltaic effects, which in terms of magnitude and conditions of observation are of
practical interest; in the formed clathrates the accumulation of electric energy and sensory functional hybridity is
realized at the quantum level.

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3s 3acToCcyBaHHs: 27.20 Bupo6GHUITBO GaTapeit Ta akyMyJIsITOpiB
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: [ina knarpaty GaSe<NaNO2> criocrepiraerbcs KOJa0caibHi (OTO- Ta MarHiTOEMHICHUH eeEKTH y

BMCOKOYaCTOTHOMY fianasoHi — oL/oD ~ 2000, oH /o0 =~ 40000 y noenHaHHi 3i 3Ha4€HHSM TAaHT€HCA KyTa €JIEKTPUYHUX

BTPAT MeHIIMM 3a 1. OTpuMaHa CTpyKTypa MOXe 6yTU BUKOPUCTAHA [1J151 BATOTOBJIEHHS BUCOKOUYYTJIMBUX Ta
BHUCOKOeMHMX (OTO- Ta MarHitoapikamnis. BAX inkancynary MCM-41<SFA> ta MCM-41<TS<CoCl2>> npuiimae
riCTUPE3UCHUN BUTJISLT, XapaKTEPHUI 171 IPUCTPOIB i3 €MHICHMM HaKONMYEHHSIM €JIEKTPUYHOTO 3apsiny. B Hamomy
BUIIQJIKY BiZlOYBa€TbCS PO3[iNIEHHS €JIeKTPUYHUX 3apsliB Ta X HAKOIMMUYEHHS Ha MiXX(pa3HUX MexKax. JlaHuii
Pe3yJIbTaT BilKpUBa€ MOXKJIMBICTb IO peaisallii jpKepes aBTOHOMHOTO >KUBJIEHHS 13 HEEJIEKTPOXiMIYHAM
MEXaHi3MOM HaKOIIMYEHHs eJIEKTPUYHOI eHeprii. PeasizoBaHo QyHKIiOHaNBHY riOPUIHICTD - OPST, 3 OCHOBHUMU

e(eKTaMy KJIaTpaTy IPOSBIATh POTO- YA ,/ab0 MarHiTO- iHAYKOBaHY iHAYKTHUBHICTD, IO HEMA€E aHAJIOTIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEIOBUINA,

ExkoHOMIsl eHepropecypcis

Bnyins HTII Ha moBKiJjs:

BrnpoBags>keHnHs HTII: He snposamxero
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