O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U032931

Jep>kaBHUH peecTpaliliHUI HOMeP: 0124U003833

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 11-12-2024

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3Ba eramny: MogenoBaHHs Ta CTBOPEHHSI CBITJIOBUIIPOMi-HIOBA4iB HA OCHOBI HU3bKOPO3MIPHUX CTPYKTYP.
IToyaToK eramy: 08.2024

3akiHYyeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAHUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c06H): HauioHanbHwil yHiBEpCUTET

"JIpBiBCbKA MOJIiTEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa BaHgepy, 6ya. 12, M. JIbBiB, JIbBiBCbKa 0041, 79013, YkpaiHa
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380322582111

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

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)

Hanpsam ¢inaHcyBaHHS: 2.7 - iHme
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTHyHHi 00car ¢piHaHCYBaHHS (THC. IPH.): 894.824




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hu3bKOpo3MipHi CTPYKTYpH 11715 MiICUIEHHS KBAaHTOBOTIO BUXOAY JIIOMiHECLeH1ii y BUCOKOe(PEKTUBHUX

($pochHOopeCLEHTHUX CBITJIOBUNIPOMIHIOIUUX NIPUCTPOSIX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Low-dimensional structures for enhancing the luminescence quantum yield in highly efficient phosphorescent
light-emitting devices

Pedepar yKpaiHCBKOIO:

ABTOpamMu MIPOEKTY 3a 3BITHUII I1epiof, OTPUMaHi MOJieli 1J1s1 PO3PaxyHKY eJIeMEHTIB MaTpulLli CIiH-0p6iTaabHOro
3B'SI3KY 7151 CKJIA[JHUX METAJIEBUX Ta €J1eMEHTO-OPraHiyHMX HAMiBIPOBiIHUKIB B PAMKax METOly CAMO-
Y3rOIPKEHOTO I10J151 Y IOBHOMY aKTUBHOMY IIPOCTOPi KOHPirypauiriHoi B3aemogii. [IpoBeieHO MOLEeJIIOBaHHS Ta
ONTUMI3aLlil0 ONITUYHUX XaPaKTEPUCTUK IJIa3MOHHNX HAHOYACTUHOK CPibJia pi3HOTro po3mipy Ta reoMeTpuyHO]
dopmu. BcranosseHo, 1110 3MiHa po3Mipy HAHOYaCTUMHOK IPU3BOAUTD [IO 1E€PEPO3IO/INY €JIEKTPUYHOTO 107151 IO
[IOBEPXHi, a MaKCHUMaJbHE MOr0 HAPY>KEHHS IIPUIIAaJiae Ha FOCTPi BEPIIMHY YaCTUHOK. [IpoBeeHO NOCTiIKEHHS
KOMITO3ULIITHOTO MaTepiay, o MiCTUTh BUNIQAKOBO JUCIIEProBaHMI aHCAMOJIb eJIiNCOITHNX HAHOYACTHHOK
OJHAKOBOIi Ta pi3HOi GopMU Ta po3MipiB B OpraHiyHiil HamiBIPOBiMHMKOBIN MaTpulli. [TokazaHo, M0 3MiHa
[TOKa3HMKA 32JIOMJIEHHS OPraHi4HOi HaNiBIIPOBIIHMKOBOI MaTPHLi B OCHOBHOMY BILJIMBA€E HA BEJINYMHY [1IEPEPI3y
PO3CilOBaHHS aHCAMOJIIO AMCIIEPrOBaHUX Y Hill eJIICoifHNX HaHOYACTHHOK. [IpoBeieHO MOZesIIOBaHHS
XapaKTepPUCTUKY TPAHCIIOPTYBaHHS eJIEKTPUYHUX HOCIIB B eKcriepuMeHTanbHO cpopmoBaHomy OLED B apxiTeKTypi
SIKOTO HasIBHi KBAHTOBI sMamu. JlO0CIIiIpKEeHO BIJIMB IIMPUHU SIMU, KiJIBKOCTiI KBAHTOBUX SIM HA PO3II0O/IiJl HOCIiB B HUX.
OpHoBuMipHe crauioHapHe piBHAHHA llIpeniHrepa BUKOPUCTAHO [J1s1 PO3PaxyHKy IUCKPETHUX PiBHIB €JIEKTPOHIB i
IipOK y KBaHTOBUX sIMax. CriocTepiraeTbCcs CUiibHA JIOKali3allis JUCKPETHUX €JIEKTPOHHUX Ta [iPKOBUX PiBHIB y
KBaHTOBUX SIMaX, 110 BiANOBiZlae 3HaYHOMY 30iJIbIIEHHIO MOJYJISl XBUJIbOBUX QYHKIN yCcepenyHi LUX SIM.
BcraHOBIEHO, O /1714 306i/bLIEHHS €HEPTii JUCKPETHUX PiBHIB HEOOXiTHO (OPMYBATU IIMPHUHY KBAHTOBUX SIM
MEHIIIEe 5 HM, Ta MiA6MpaTy eMiTepHUI1 OpraHiYHUI HaMiBIPOBiAHNK 3 HU3bKUM 3HaU€HHSIM €(EKTUBHOI Macu HOCIiB
3apsany. CTBOPEHHI METOIOM BaKyyMHOro ocamkeHHs OLED 3 BUKopuctanHsaM CTpyKTypu MQW He BUsSBUIN
3HIDKEHHS] KBAHTOBOI €(PeKTUBHOCTI IIPY BUCOKUX POOOYMX HAIPYrax, 110 € XapaKTePHOIO IPOOJIEeMOIO 115

tpaguuiiiHux OLED 30kpeMa, o BUKOPUCTOBYIOTh apXiTEKTYPY riCTb-rOCIOAAP.

Pedepar aHIJIiHCBKOIO:

During the reporting period, obtained models for the calculation of the elements of the spin-orbital coupling
matrix for complex metallic and elementary organic semiconductors. It was within the framework of the self-
consistent field method in the full active space of configurational interaction. Modeling of the optical properties of
plasmonic silver nanoparticles of different sizes and geometric shapes has been carried out. It was found that a
change in the nanoparticles size leads to a redistribution of the electric field on the surface. Its maximum electric
field voltage falls on the sharp tops of the particles. A study was made of a composite material containing a
randomly dispersed ensemble of ellipsoidal nanoparticles of different shapes and sizes in an organic
semiconductor matrix. It is shown that the change in the refractive index of the organic semiconductor matrix
mainly affects only the size of the scattering cross section of the ensemble of ellipsoidal nanoparticles dispersed in
it. The modeling of the transport properties of electric carriers in an experimentally fabricated OLED with
quantum wells in its architecture was performed. The influence of the well width, the number of quantum wells on
the distribution of carriers in them was studied. The one-dimensional stationary Schrodinger equation has been
used to calculate the discrete levels of electrons and holes in quantum wells. A strong localization of discrete
electron and hole levels in quantum wells is observed, which corresponds to a significant increase of the modulus
of wave functions inside these wells. It was found that in order to increase the energy of discrete levels, it is



necessary to form quantum wells with a width 5 nm. The fabrication of OLEDs with the MQW structure using the
vacuum deposition method did not show a decrease in quantum efficiency at high operating voltages, which is a
characteristic problem of traditional OLEDs.

Inpexc YIK: 621.38.049.77; 621.375.82.01

Koau TeMaTHYHHX PyOPHK: 47.03.13

KepiBHHKH po6OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: Craxipa I1asno Mocunosna
HaykoBui# CTymiHBb: 1. T. H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Mogesns SCF y oBHOMY aKTUBHOMY [POCTOPI /ISl PO3PAXyHKy €JI€MEHTIB MATPHLL
CHiH-0p6iTasIbHOTO 3B’13KY 17151 CKJIafiHOro AgNP-opraHiyHOro HamiBNpoBigHMKA. TeXHOJIOTIYHUI METOM, HAHECEHHSI
mapiB HAHOPO3MIPHUX OPraHiYHUX IUTiBOK 3 TPUTaMaHHUM iM epeKkToM HochOopecLieHTHOTO BUIIPOMIHIOBAHHS [IpU

KiMHaTHI! TeMIepaTypi.

HasBa HTII aHrificbKo¥0: SCF model in full active space for calculating the elements of the spin-orbit
coupling matrix for a complex AgNP-organic semiconductor. Technology for depositing layers of nanoscale
organic films with their inherent phosphorescent emission effect at room temperature.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTrpumaHi P€3yJIbTATH: TeXHONOTIYHUI METOJ, OCaIKEHHS HAHOPO3MipHUX (PYHKLIOHAJIbHUX OPraHiYHUX

ILJTiBOK.

l'asy3s 3aCTOCYBaHHS: 72.19 JlociKeHHsI i1 eKCIiepIMeHTabHi Po3po6Ku y cdepi iHmMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Mogens SCF y moBHOMY aKTUBHOMY TIPOCTOPI /111 PO3PAXYHKY €JIEMEHTIB MATPHUILi CITiH-
Op6iTaZbHOTrO 3B'S13Ky AJ1 CKagHOro AGNP-opraHidyHOro HariBIPOBiAHMKA 0JISITa€ y MOOYA0BI AITOPUTMY
PO3PaxyHKY 03BOJIEHUX CHHIJIETHUX Ta TPUIJIETHUX CTaHIB i CIIiH-0p6iTasbHOI B3aeMOJii B HEMETaliYHUX
CBITJIOBUIIPOMiHIOIOUMX OPTaHiYHUX MOJIEKYJIAaX 3 IPUTAMAHHUM iM POC(OpPECLIEHTHNM MEXaHi3MOM.
TexHoOriYHMI METOZ, HAHECEHHS apiB HAHOPO3MIPHUX OPraHiYHUX IJIiBOK 3 IPUTAMAaHHUM iM e(EeKTOM
docdopeclieHTHOro BUIIPOMIHIOBAHHSI [IpY KIMHATHIlN TeMIiepaTypi [10Jsrae y 3aCTOCyBaHHi 3allpOIIOHOBAHOTO
npusagy NpeLe3iHoro BUMIipIOBaHHS MIBUIKOCTI HAHECEHHS Ta TOBIIMH HAHOPO3MiPHUX IJIIBOK B IIPOLIECi

OCaJKeHHS 1PV KiIMHATHIN TeMIlepaTypi.
ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: ynockonanenns icHyl04Mx METOIIB Ta TEXHOJIOTIi
Brnius HTII Ha moBKiJjs:
BnposagskeHHs1 HTII: Pesynbratu po60Ti BUKOPUCTaHI y HABYaIbHOMY HPOLECi
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NpoAyKii: HBIT «EJTEKTPOH-KAPAT»
IlepcneKTHBHI PHHKH: YKpaiHu
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

X. 3akJI04Hi BizoMmocTi

KepiBHUK I0pHAUYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Bynasineup TeTsHa OnexkcaHpiBHA
(o.dpinocod)

Hesa Jlinisa PocTucnaBiBHa

Kysuk Hataznig IropiBaa

JlaBpiB Hazap AnapifioBuy

MinaeBa BanentuHa OsekcaHIpiBHA

(k. x. H.)
CreuuHa Aprem AHZpifioBUY

@itbo Bonmogumup Muxaitnosuy
(o. @.-m. H.)

Spemuyk Ipuna fpocnasiBHa

(. T H.)

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuK Bigginy YKpIHTEI, mo €

BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisiIBHOCTI

HemunoB IBaH BacunboBuY
I. T. H., 05.12.02

Pubankina I.B.

+38 (032) 258-27-46

e Lt
gt




