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Jep>kaBHUH 00J1iKOBHI HOMeEP: 0226U000989

Jep>kaBHUH peecTpauiliHUII HOMeP: 0124U002141

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 19-01-2026

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: Po3poGka TexHOJIOrii BATOTOBIEHHS (POTOETIEKTPUIHIXK I€PETBOPIOBAYIB 3 FeTEPOIEePEeX0aMu 3
OpraHiYHMMM LIapaMy Ta TUJIOBUMU Pe(IEKTOPaMU Ha OCHOBI (POTOHHMX KpUCTaiB. [1ifroToBKa Marepiais 1
ny6sikauii JocmimpKeHHs XapaKTepUCTUK BUTOTOBIEHUX (POTONEPETBOPIOBAYIB Ta ONTHUMI3allisl TEXHOJIOTI ix
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3aKkiH4YeHH4d eTamy: 12.2025
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II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): [lepskasHa opranisawis
"BignineHHs 0inboBoi migroroBku KniBChKOro HallioHaJILHOTO yHiBepcuTeTy iMeHi Tapaca llleBueHka rpu

HaujionasnbHii akageMii HayK YKpainu"

Kopg, 3a €IPIIOY: 16463392

Micue3HaxoaKeHHS: ByJI. Bononumipceka, 6ya. 54, M. Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380444247241

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
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dakTuyHui 06car ¢piHaHCyBaHHS (THC. IpH.): 283.186




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BaraTomapoBi CTPYKTypH 3 T€TEPOIEPEXOLAMHU 3 OPTaHUYHUM I10JIIMEPHUM HAIiBIPOBiZHNKOM Ta TUJIIOBUMU
pedaekTopamy Ha OCHOBI KpeMHieBUX (POTOHHUX KPUCTAIB 1151 POTOEIEKTPUYHUX [IEPETBOPIOBAYIB COHSIYHOI

eHeprii

Ha3zBa po6oTH aHTIJIilICbKOIO:

Multilayer structures with organic polymer semiconductor heterojunctions and Si photon crystal based backside
reflectors for photoelectric solar energy converters

Pedepat yKpaiHCBHKOIO:

I3 3acTocyBanHsaM IY criekTpocKomii Ta MOJIe/II0BaHHS XiMiYHOI CTPYKTYpH i€ HTU(PIKOBAHO TUI MOJIEKYJI
€BMeJIaHiHy, IO OTPUMYIOTHCS ITPY BUKOPUCTaHHI IaTEHTOBAHOI METOIUKY — 5,6-IUTigPOKCUIHA0I-2-KapOOHOBO1
kucyaoty (DHICA). 3arnponoHoBaHO MeXaHi3M iX BOJIOPO3UMHHOCTI, SIKU I'PYHTYETHCSI HA YTBOPEHHI aHIOHY
KapOOKCHUJIbHOI I'PYIY 3aB/AsIKM BUKOPHCTAHHIO aMiayHOi BOIY IIPY €KCTPaKLlii MeJlaHiHy. 3allpONIOHOBAHO CIIO0CiO
OTpUMaHHS BOAOHepo34nHHOI IIiBku DHICA npoToHisauieio kapbokcuibHOI rpynu nipu gogasansi HCl y BogHni
PO34YMH MeJIaHiHy. BCTaHOBJIEHO, MO IJIiBKA BOJOPO3YMHHOTO MEJIaHiHY 3 IPO30PMMY KOHTAKTaMU Ta IIOPUCTUM
KPEMHIEM € IPOBiAHOI0, 8 MEXAHi3M IIPOBIAHOCTI BiJIIIOBila€ iI0HHO-€JIEKTPOHHOMY TUIly. [TokasaHo, o
BOJIOHEPO34MHHA IIJIiBKA MeJIaHiHy, OTPMMaHa 3 PO34MHY Yy fuMeTuiacyabdokeuti (DMSO), xapakTepusyeTbes
BUIIVM 3HAYEHHSIM KOedillieHTy NOIJIMHAHHS Ta €JIEKTPOHHO-iOHHMM MEXaHi3MOM IPOBifHOCT. Ha 0cHOBi 060X
tumiB roniMmepHoi rtisku DHICA Ha migkail KpeMHio 3 BEpXHIM MOPUCTUM IAPOM CTBOPEHO (HOTOENIeKTPUYHi
[IepeTBOPIOBaYi 3i 3HaYEeHHSIMU Koe(illieHTy KopucHOi fii BinnosinHo y 0.03 % ta 4.4 %. Po3pobseHo cnocib
KOHTPOJIbOBAHOTO TPABJIEHHS MIAPiB Ta 6araToMAapOBUX CTPYKTYP NOPUCTOTO KPEMHIIO 17151 GOTOHHUX KPUCTAJIB 3
nokazHukamu 3anomiiersst nlIlK B gianazowi 1.6..2.3. [TokazaHo, mo ¢popmyBanHHs mapis 3 nllK < 1.6 Bege o
30i/IbLIIEHHS BIIJIMBY XiMIYHOT'O PO3TpaBloBaHHs, a mapu 3 nllK > 2.3 e ¢pisuyno HecTilikumu. Po3pobieHo
IIporpamHe 3a6e3ne4eHHs 1J1s1 MOJIe/II0OBaHHS CIIEKTPIB BilOUTTSI GPOTOHHUX KpUCTaiB B AianazoHi 300..1200 M, a
TaKO>X aBTOMATH30BaHOi OOPOOKH X CIIEKTPAIbHUX XapaKTEPUCTUK. BU3HAYeHO 3a/1eXKHICTh CIIEKTPIiB BiIOUTTS
TUJIOBUX pedIeKTOopiB Bif] MOKa3HUKIB 3aoMJeHHs mapiB [nL nH], kixpkocTi 6i-mapis, pisuuni nH - nL,
II0JIOKEHHS MakcuMyMmy Bperriscbkoro pedekropa, bperriBcbkoro pediekropa 3 Mikpouiinusoto. [TokazaHo, mo
IMpYHA BperiBcbKoro mika 36i/1bmyeThCs IpU 3CyBi 00 B JOBrOXBUIbOBY 00J1aCTh i 3pocTanHi pisHuui nH - nL.
[TokazaHo, mo Koe@ilieHT BigOUTTs B MeXax bperriBcbkoro mnika npsmye 1o 100% npu KinbkocTi 6i-1mapis 6isibiie 3a
8.

Pedepar aHIJ1iiCBKOIO:

Using IR spectroscopy and chemical structure modeling, the type of eumelanin molecules obtained by the
patented method, namely 5,6-dihydroxyindole-2-carboxylic acid (DHICA), is identified. The mechanism of water
solubility is proposed based on formation of a carboxyl group anion through the use of ammonia water for
extracting melanin. A method for obtaining water-insoluble DHICA by protonation of the carboxyl group by adding
HCI to a melanin aqueous solution is proposed. It is found that a water-soluble melanin film sandwiched between a
transparent conductive contact and porous Si layer is conductive, with the ion-electron conductivity mechanism.
A water-insoluble melanin film obtained from a solution in dimethyl sulfoxide (DMSO) has higher absorption
coefficient and electron-ionic conductivity mechanism. Based on both DHICA polymer film types on a Si substrate
with a top porous layer, photovoltaic converters with the efficiencies of 0.03 % and 4.4 %, respectively, are
created. A method of controlled etching porous Si layers and multilayer structures with refractive indices nPS in
the range of 1.6..2.3 is developed. Formation of the layers with nPS < 1.6 is shown to increase the effect of chemical
etching, while the layers with nPS > 2.3 are physically unstable. A software for modeling the reflection spectra of
photonic crystals in the range of 300...1200 nm as well as for automated processing of their spectral characteristics



is developed. The dependence of the reflection spectra of the rear reflectors on the refractive indices of the layers
[nL, nH], the number of bi-layers, the difference nH - nL, the position of the maximum of the Bragg reflector, and
the Bragg reflector with a microslit is determined. The width of the Bragg peak of the photonic crystal is shown to
increase with a shift of 00 toward longer wavelengths and with an increase in nH - nL. The reflection coefficient
within the Bragg peak approaches 100% at the number of bi-layers exceeding 8.

Inpexc YIK: 621.311.243, 621.31:535.215, 621.315.562, 621.38.049.77, 621.315.616, 669:[621.315.59:544.034.2, 538.945 ,
538.945; 621.311.243; 621.31:535.215; 621.315.562; 621.315.616; 621.382.037.37; 669:[621.315.59:544.

Koau remaTuyHHX py6pm<: 44.37.31, 44.41.35, 45.09.35, 47.33.29, 47.09.51, 53.41.47, 29.19.29
KepiBHHUKH po6oOTH

Biacue IlpizBuuie Im's I10-0aThKOBI: Capikos Auzipiit Bikropoud

HaykoBui#i CTYIiHb: 1. d.-M. H.

BueHe 3BaHHS: np.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: OyHiameHTaIbHI 3HAHHS PO OINTMYHI BJIACTUBOCTI LIAPIiB MEJIaHIHY, OTPMMAHUX 3
BOJIOPO3YMHHUX Ta BOJOHEPO3UNHHUX KOMNO3ULii. PyHIaMeHTasbHi 3HaHHS PO €JIeKTPUYHI BJACTUBOCTI Ta
MEXaHi3MU €JIEKTPOIIPOBITHOCTI IAPiB MeJIaHiHYy, OTPUMAHUX 3 BOLOPO3YMHHUX Ta BOJJOHEPO3YMHHUX KOMIIO3UIIiH,
Ta CTPYKTYP 3 IPO30PHUMHU NPOBIIHUMHU KOHTAKTaMU 1 IOPUCTUM KPEMHIeEM Ha iX ocHOBi. Crioci6 mopudikarii
CTPYKTYPHUX BJIACTUBOCTEH IJIiIBOK, OTPMMAHUX 3 BOGOPO3UMHHOrO MeJlaHiHy. OyHIaMeHTasbHi 3HaHHS IIPO
OIITMYHI Ta €JIEKTPUYHI BJIACTUBOCTI I'PaHMLIb PO3MITY MIXK lIapaMU MeJIaHiHy Ta IIPO30POTo MPOBITHOIO KOMIIO3UTY
(ITO), a TakoX MesaHiHy Ta OpPUCTOro KpemHiwo. Crioci6 popmyBaHHS (POTOHHUX KPUCTAJIIB HA OCHOBI IIOPUCTOTO
KpeMHi1o. Crloci6 BUTOTOBJIEHHSI FeTEPONEPEX0y MK OpraHiuHAM Ta HEOPTraHiYHUM Lapamu s poToreHepariii
HoCIiiB 3apsay. OyHIaMeHTasIbHi 3HaHHS TPO OCOGJIMBOCTI (PYHKIIIOHYBAHHS Ta XapaKTePUCTUKU

¢doTonepeTBOPIOBaYiB COHIYHOI €Heprii 3 reTepornepexofaMy MK OpraHiuyHUM Ta HEOPTaHIYHUM LIapamu.

Hassa HTII aHrificbKo¥0: Fundamental knowledge about the optical properties of melanin layers obtained
from water-soluble and water-insoluble compositions. Fundamental knowledge about the electrical properties and
mechanisms of electrical conductivity of melanin layers obtained from water-soluble and water-insoluble
compositions and structures with transparent conductive contacts and porous silicon based on them. A method
for modifying the structural properties of films obtained from water-soluble melanin; Fundamental knowledge
about the optical and electrical properties of the interfaces between the melanin layers and transparent
conductive composite (ITO) as well as the melanin and porous silicon layers. A method of forming photonic
crystals based on porous silicon; A method of manufacturing a heterojunction between organic and inorganic
layers for photogeneration of charge carriers. Fundamental knowledge about the peculiarities of functioning and
characteristics of solar energy converters with heterojunctions between organic and inorganic layers.

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
IIpuunnu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3s 3acTocyBaHHs: CoHslYHA eHepreTyKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Orpumani pesysbratu morau6io0Th YABIEHHS [TPO XiMiYyHy 6y10BY, MexaHizsmu GOpMYBaHHS
CTPYKTYPH, & TAKOX €JIEKTPUYHI Ta ONTUYHI BJACTUBOCTI IIJIiBOK €BMeJIaHIHy Ha OCHOBI 5,6-TUTiTpOKCUIHI01-2~
kap6onosoi kucnotu (DHICA). Bniepiie o6rpyHTOBaHO MeXaHi3M Bogopo3unHHocTi DHICA-menaHiny, 10B's13aHui 3
YTBOPEHHSIM aHiOHHOi (P)OPMHU KapOOKCUIIBHOI TPYIHY, Ta BCTAHOBJIEHO BILIUB [IPOTOHI3allii Ha IPOCTOPOBY
KoH@iryparito TerpamepiB. [IokazaHO B3a€MO3B'I30K MK XiMiUHNM cTaHOM (PYHKLIOHATBHUX TPYIl MEJIAHIHY,

CTPYKTYPHOIO OPraHi3alli€lo MoJiMEePHUX IIJIIBOK Ta MEXaHi3MaMH iX €JIEKTPOIPOBiHOCTI.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Inwe (locifpkeHHs cipsmMoBaHe HA CTBOPEHHS
riOpuAHUX COHSTYHUX €JIEMEHTIB, 110 BiIKpUBa€e HOBi IEPCIIEKTUBY 17151 3a0€3I1€4€HHS €eHEePreTUYHOi 6e3MeKu Halloi

KpaiHu.)
Bnyins HTII Ha moBKiJLIs:
BnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:



IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CST iHBECTHLLiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHS:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmamnist:
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