O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0824U003117
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpaunii: 19-09-2024

Craryc: Haka3 npo Bugady gumnioma

PexBizutu Haka3y MOH / Haka3y 3aKjyazny: Hakas N°408 sig 20.09.2024 p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mocrwok TetsHa IBaHiBHa

2. Tatyana I. Mosyuk

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii

IIIu¢p HayKOBOi CIENiaJIbHOCTI: 104

HasBa HayKOBOIi crieniaJIbHOCTI: Qisuka Ta acTpoHOMis
T'anyss / ranysi 3HaHb. npuponHWdi HayKu
OcBiTHBO-HayKOBa IMporpama 3i creniajgbHOCTi: dizuka Ta acCTpoHOMis
Jara 3axHcTy: 30-08-2024

CneniaJbHICTh 3a OCBiTOIO: disvka Ta acTpOHOMIs
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:

Micue3Haxoa KEeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Indp cneuniasnizoBaHoi BY€HOI paau (pa3oBoi creniaiizoBaHol BY€HO1 pasu): 1d 82

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: YKpaiHChKMIi IepKaBHUI yHiBEpCUTET iMeHi Muxaiina

IparomaHoOBa

Kopg 3a €IPIIOY: 44807628

Micue3Haxoa KeHHS: sy [Tuporosa, 6yx. 9, Kuis, 01030, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu
InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIi ep>KaBHUII yHiBEpCUTET iMeHi Muxaiina

JparomaHoOBa

Kopg 3a €IPIIOY: 44807628

Micue3Haxoa KeHHS: By [Tuporosa, 6yx. 9, Kuis, 01030, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu
InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

V. BimoMocTi npo gucepraniio
MoBga guceprTaliii: Vkpaincbka
Koau TeMaTHYHHX PyOPHK: 47.09.29

Tema gucepranii:

1. OcobamBOCTi (Pi3NIHNX XapaKTEPUCTUK BUXITHUX i OIPOMiHEHUX eJleKTPOHaMU 3 eHeprieto E = 2 MeB romo- ta

reTeporepexiIHMX CBITI0AioAiB

2. Features of physical characteristics of initial and irradiated with electrons with energy E = 2 MeV homojunction

and heterojunction LEDs

Pedepar:

1. Incepranifina po60Ta NPUCBIYEHA JOCIIKEHHIO €JIeKTPO(PI3MYHUX Ta ONTUYHUX XapAKTEPUCTUK BUXITHUX Ta

OIIPOMiHEHUX eJIeKTpOHaMu 3 eHeprielo E = 2 MeB, romonepexinuux GaP, GaAsP, cBiTsionionis i rereponepexigHmux

cBiTsogionis InGaN 3 KBaHTOBMMM sIMaMU. Y TTOAAaHiN POOOTI IeTaabHO ONMMCAHO TEXHOJIOTII0 OIMPOMiHEHHS 3Pa3KiB,

IIPUTOTYBaHHS JI0 €KCIIEPUMEHTAJIbHUX BUMIipPIOBaHb, IPUHLIUIIOBI CX€MU BUMIPIOBAJIbHUX IPUCTPOIB, OCOOJIMBOCTI

HU3bKOTEMIIEPATYPHUX BUMipIOBaHb, CIOCOOM OJlepKaHHs MOTPiOHOI iH(popMallil Ta METOAM ONpallOBAaHHS



pesyJsbTartiB. [IpuBeneHi pe3ysbTaTy BUMIPIOBaHHS BOJIbT-aMIIEPHUX Ta €JIEKTPOJIIOMiHICIIEHTHUX XapaKTEPUCTHUK Y
Mexax 77 ™ 300 °K BuximHuX i ompomMiHeHuX eyiekTpoHaMmu 3 eHeprieto E = 2 MeB; ® = 8,2 01016 cm-2 cBityiomioniB
GaP, InGaN /GaN. [IpoananizoBaHO 0COOJIMBOCTI TEMIIEPATYPHUX 3aJI€5KHOCTEN IHTEHCUBHOCTI CBiY€HHS
OIPOMiHEHUX CBIT/IOLi0NiB. BusiBieHO, 10 BBeEHHS pafialiiiHux nedekxTis y cBiTaomionis InGaN enekrpoHamu i
y-kBaHTamu Co60, Cs137 cynpoBOIKY€ETbCS MALiHHAM IHTEHCUBHOCTI BUITPOMIHIOBAHHS 1, Bi[ITIOBIIHO, 3MEHIIEHHSIM
KBaHTOBOT'O BUXOZY BHACJIIOK BUHUKHEHHS [TINO0KMX 6€3BUIIPOMIHIOBAIbHUX PiBHIB, IPUYOMY e(EeKTHUBHICTb Aii Y-
kBaHTiB Co60~y 1,5 pasu Bulla, HiX y-KBaHTiB Cs137 JJociIpKyBaIuCh CBITI0/i011, BUPOLIEHi Ha OCHOBI TBEPAUX
po3zumHiB InxGal- xN (x<0,1). BcTaHOBI€HO, O CMIEKTP BUIIPOMIHIOBAaHHS JOCIIXyBaHUX 3pa3kiB pu 300 °K
CKJIQZIA€ThCA 3 TPbOX CMYT 3 XIMax=370 uM (YD), X2max=550 HM - (>)kOBTOi) Ta ~3max=770 HM - (4epBOHOI). [lepma 3
HUX BUHUKA€ BHACJIIOK peKOMOiHaliIHMX IepexoiB y KBAHTOBUX SIMaX; [Bi iHIIi - e peKTHOr0 IIOXOIKEHHSI.
JynieTHa CTPyKTypa MaKCUMyMy BUMTpOMiHIOBaHHSI YO - cmyru ripu 77 °K - Hacsiiok GOHOHHOTO TOBTOPEHHS
OCHOBHOI JiHii BUNpominoBaHHA. ONIPOMiIHEHHS €JIEKTPOHAMHU CYIIPOBOIKYETHCS NaAiHHAM IHTEHCUBHOCTI
CBiYE€HHSI BCiX TPbOX CMYT; BUHUKHEHHS MakcuMyma Xmax=420 HM 04eBUJHO I10B’s13aHe i3 BBEJ€HHSIM pajialiiHuX
IedeKTiB B 00/1aCTb KBaHTOBUX M. OnipoMiHeHHs esiekTpoHamu 3 E = 2 MeB cBitnogionis InGaN /GaN npuBoguThb
10 NafliHHS iIHTEHCUBHOCTI BCIiX TPbOX JIiHill y pe3yJbTaTi BBeIeHHs 6€3BUIIPOMiHIOBAJIbHUX PiBHIB SIK Y aKTUBHI
obracti InGaN, tak i y 6ap’epu GaN. Ha ¢oHi 3arajipHOro 3MeHIIeHHs iHTEHCUBHOCTI peKOMOiHallii BUHUKAE

IOJATKOBUM MakCUMyM 3 XMax=470 HM, CIpPUYMHEHUH NIPUCYTHICTIO y 3pa3Ky AedeKTiB pafialiliHOro 10X0IKEeHHSI.

2. The dissertation is devoted to the study of electrophysical and optical characteristics of the initial and irradiated
with electrons with energy E = 2 MeV, homojunction GaP, GaAsP, LEDs and heterojunction InGaN LEDs with
quantum wells. This paper describes in detail the technology of irradiation of samples, preparation for
experimental measurements, schematic diagrams of measuring devices, features of low-temperature
measurements, methods of obtaining the necessary information, and methods of processing the results. The
results of measuring the current-voltage and electroluminescence characteristics in the range of 77 > 300 °K of
the initial and irradiated electrons with energy E = 2 MeV; F = 8.2 - 1016 cm-2 of GaP, InGaN/GaN LEDs are
presented. The peculiarities of the temperature dependence of the luminescence intensity of irradiated LEDs are
analyzed. It has been found that the introduction of radiation defects in InGaN LEDs by electrons and y-quanta of
Co60 and Cs137 is accompanied by a drop in radiation intensity and, accordingly, a decrease in quantum yield due
to the appearance of deep radiation- free levels, with the efficiency of Co60 y-quanta being 1.5 times higher than
that of Cs137 y-quanta. The LEDs grown on the basis of solid solutions of InxGal-xN (x<0.1) were studied. It was
found that the emission spectrum of the studied samples at 300 °C consists of three bands with Umax=370 nm
(UV), ~2max=550 nm (yellow), and Umax=770 nm (red). The first of them arises as a result of recombination
transitions in quantum wells; the other two are of defect origin. The doublet structure of the maximum emission of
the UV band at 77 °C is a consequence of phonon repetition of the main emission line. The electron irradiation is
accompanied by a drop in the luminescence intensity of all three bands; the appearance of the maximum
Xmax=420 nm is obviously associated with the introduction of radiation defects into the quantum wells region.
The irradiation of InGaN /GaN LEDs with electrons with E = 2 MeV leads to a drop in the intensity of all three lines
as a result of the introduction of radiation-free levels in both the active regions of InGaN and the GaN barriers.
Against the background of a general decrease in the recombination intensity, an additional maximum with
Xmax=470 nm appears, caused by the presence of defects of radiation origin in the sample.
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