O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeP: 0225U001398

Jep>kaBHUH peecTpaniliHUI HOMeP: 0124U004212

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpamnii: 30-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Cunres Ta 1ociigKeHHsI KDUCTAIIYHOI CTPYKTYPH, €7IeKTPODIBUIHIK BIACTUBOCTE! IIPO30PUX

HAJIIPOBITHUKIB
IToyaToK eTamy: 06.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (a60 ITIB ¢izuyHOi 0c00H): [lepkaBHa HayKOBa yCTaHOBA

"KuiBCbKUi1 akageMivyHUN yHiBEpCUTET"

Kopg 3a €IPIIOY: 19477816

Micue3HaxoO KeHHS: 6y BepHazcbkoro, 6y, 36, m. Kuis, 03142, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380444448250, 380444443025

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpegurysaHHs (KIIKBK): 2201380

dakTHyHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 184.100




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EjleKTpOXpOMHI OKCUAM METAJIIB JJ151 TPO30POi HAAITPOBIGHOI €JIEKTPOHIKM

Ha3sBa po6oTH aHIJIilICbKOIO:

Electrochromic Metal Oxides for Transparent Superconducting Electronics

PedepaT ykpaiHCbKOIO:

[1po3opi HAANPOBIAHUKY B IO€IHAHHI 3 KBAHTOBOIK (POTOHIKOIO € Ay>Ke [IePCHEKTUBHUMMU [1J11 KBAHTOBUX
00YNCIIEHb, 3B'3KY Ta 30HAYBaHHS. [lINPOKOCMYTOBI €JIEKTPOXPOMHI OKCUAY METAJIiB, BiJHOBJIEHUII OKCUZ, iHAiI0-
osioBa In2-ySnyO3-o (ITO) 3 KynosonofibHo0 TemnepaTypolo rnepexoay npu 6 K ta inTepkasboBaHul OKCUT,
BOJIbpPamMy 3 MOXJIMBOIO HENIEPKOJIbOBAHOIO HAAIIPOBINHICTIO Ipy Npr6sn3HO 130 K noenHy0Th HEOOXigHI
BJIACTMBOCTI. 3arajibHa MeTa IIPOEKTY NOJIAra€e y pO3BUTKY aOCOJIIOTHO HOBOI rajysi Ipo30poi eJIeKTPOHIKY, a came
€JIEKTPOHIKY [TPO30PUX HAANIPOBiAHUKIB. Taki MaTepianu B 10€IHaHHI 3 KBAHTOBOIO (POTOHIKOIO0 KOPUCTYIOTHCS
BEJIMKUM IIOIIUTOM Y TaKUX HOBITHIX TEXHOJIOTISX, SIK KBAHTOBI 00UMCJIEHHS, 3B'SI30K Ta 30HyBaHHS. OCOOJIMBOIO
METOIO IIEPIIOro eTany 6yne po3podKa TEXHOJIOTIHM TOHKUX IIJIIBOK [IJIs1 TPO30PUX HAANIPOBIAHUKIB Ha 0CHOBI ITO.
Jia ontyMisanii HaZIPOBIGHUX BIACTUBOCTEN JIETOBaHYX I1iBOK ITO NpoBeneHo KOMIUIEKCHUY CTPYKTYPHUM i
eJIEeMEeHTHUI aHaJli3, a TAKOX JOCiIKeHO Pi3BNYHUX XapaKTEePUCTUKU IIJIIBOK OTPUMAaHUX €JIeKTPOXiMIYHUM
BiZJHOBJICHHSIM Ta MarHETPOHHUM METOJIOM OCAJI)K€HHSI. AHAJIi3 BUIle3a3HaU€HUX €KCIIEPUMEHTAJIbHUX JAaHUX
I03BOJIsIE 3pOOUTY BUCHOBOK, 110 3aPO/PKEHHS HAAIPOBiAHOTrO cTaHy B nitiBKax ITO, € 3HayHuil neilyuT KUCHIO B
Iy’ke TOHKOMy BepxHboMy 1api ITO. [TpoBeneHo nepiii TOUKOBO-KOHTAKTHI BUMipu BifHOBIeHUX I1iBOK (ITO) y
HAJIIIPOBITHOMY CTaHi, Ki OTHOYaCHO JE€MOHCTPYIOTh BUCOKY ITPO30PICTh y CIIEKTPi BULUMOTO CBiTJIa. AHAJII3
criekTpa gudepeHLiiiHOi TPOBiAHOCTI BKa3ye Ha HasIBHICTb JBOX HAJIPOBITHUX (a3, 0CHOBHOI 3 KDUTUYHOIO
temrepatypoio Tc 6ins 4.6 K ta mogatkoBoi ¢aszu 3 Tc ~ 10 K, mBuamie 3a Bce, I0Kai30BaHOI Ha TOBEPXHI.
Po3ginenns ¢as onocepeKoBaHoO MiTBEPIKYETHCSI BUMIPIOBAaHHSIMU OINOPY LIMX L1apiB Ta pO3paxyHKaMU 3 [epLInx

IIPUHLMIIIB JIETOBAHOI €JIEKTPOHHOI CTPYKTYypH ITO.

Pedepar aHIJIiHCBKOIO:

Transparent superconductors combined with quantum photonics are very promising for quantum computing,
communication and sensing. Broadband electrochromic metal oxides, reduced indium tin oxide In2-ySnyO3-o (ITO)
with a dome-like transition temperature at 6 K and intercalated tungsten oxide with possible non-percolated
superconductivity at around 130 K combine the necessary properties. The overall goal of the project is to develop a
completely new field of transparent electronics, namely transparent superconducting electronics. Such materials
combined with quantum photonics are in great demand in such cutting-edge technologies as quantum computing,
communication and sensing. A specific goal of the first phase will be the development of thin film technologies for
transparent superconductors based on ITO. To optimize the superconducting properties of doped ITO films, a
comprehensive structural and elemental analysis was performed, and the physical characteristics of films obtained
by electrochemical reduction and magnetron deposition were investigated. Analysis of the above experimental
data allows us to conclude that the nucleation of the superconducting state in ITO films is due to a significant
oxygen deficiency in the very thin top ITO layer. The first point-contact measurements of reduced films (ITO) in
the superconducting state were performed, which simultaneously demonstrate high transparency in the visible
light spectrum. Analysis of the differential conductivity spectrum indicates the presence of two superconducting
phases, the main one with a critical temperature Tc of about 4.6 K and an additional phase with Tc ~ 10 K, most
likely localized on the surface. The phase separation is indirectly confirmed by measurements of the resistance of
these layers and calculations from first principles of the doped electronic structure of ITO.

Inpexkc YIK: 621.315.55/.58:538.945, 621.315.55:538.945, 669.017:538.945
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: MeTo/1Ka CTBOPEHHS MPO30PUX HAANPOBIIHMX IUIBOK Ha OCHOBI ITO
Ha3zBa HTII anrJificbKo¥0: Methods for creating transparent superconducting films based on ITO
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpmvxaHi Pe3yJbTaTH: TexHoiorii, MeToau, Teopii

l'asmy3b 3aCTOCYBaHHS: HayKOBO-TEXHIYHA [is/IbHICTD

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: [l Burotosnents toukux miiBok ITO ToBmuHOW Bifg 10 1o 1000 HM Ha Pi3HUX MifKIagKax (CKIIO,
KpeMHil Ta candip ) Mu po3po6uIn METOMKY PajliouaCTOTHOTO MAarHETPOHHOTO PO3IUJIEHHS 3 KOHTPOJIbOBAHUM
nedinutom KUcHIO. [ToTyXXHICTb, IpUKIageHa ao Mimedi ITO, TemnepaTypa migkiagKy Ta TUCK 0OpOOKU 1151
6inbiiocTi 3paskiB ctaHoBunu 100 Bt, 1000C i 4 mTopp BinnosinHo. BincTaus Bifg mileHi 7o MifkaaaKy cTaHOBUIA 8
cM. 1106 YHUKHYTH OKUCJIeHHS, IIiBKU ITO 0x0s10/1KyBanucs 10 KiMHAaTHOI TeMniepaTypu B Kamepi. Ha HacTynHOMY
eTarli MpoBOJUIIOCS €JIEKTPOXiMiUHE JIETyBaHHS OTpUMaHUX ILIiBOK ITO. [HTEpKaIALilo IPOBOAUIM [IEPEBAXKHO Y
BOAHOMY po3urHi MgCl2 3 BUKOPUCTaHHSIM PEXKUMY MOCTITHOTO CTPYyMy €JIEKTPOXiMiuHOi cTaHLii. Bubip ioHiB Mg
SIK IHTepKJISIHTY OYB IPOJMKTOBAaHMN MauM iOHHUM pafiycom (~ 0,72 o) i BUCOKOI0 MOJIEKYJISIPHOIO Macolo (24,3
r'/MOJIb), IO MiTBUINNUIIO YyTJIMBICTh €JIEeMEHTHOrO aHasizy. [Tpouenypu inTepkansnii mposoguiu B 20 mi
CKJISHOMY (pJIaKOHi 3 BUKOPUCTAHHSIM JBOEJIEKTPOAHOI KOHIirypaii 3 BiicTaHH!O 1 cM Mi>X po60oyuM i

IIPOTUEJIEKTPOOaMU TTIPpU nepeMimyBaHHi poO34nnHy eJIeKTpO]IiTy MarHiTHUM CTPU>XKHEM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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