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

1. luceprarifina po6oTa MpucBsAYeHa NOCHiIKEeHHIO eJIeKTPODi3NYHUX Ta ONTUYHUX XapaKTePUCTUK BUXITHUX Ta
OIPOMiHEHUX eJIeKTpoHamu 3 eHeprieto E = 2 MeB, romonepexigaux GaP, GaAsP, cBiTiionionis i rereponepexigHux
ciTsogioniB InGaN 3 KBaHTOBUMMU SIMaMU. Y NIOaHill poOOTi IeTaabHO ONMCAHO TEXHOJIOTII0 ONPOMiIHEHHS 3Pa3KiB,
IIPUTOTYBaHHS [I0 €KCIIePUMEHTAJIbHUX BUMipPIOBaHb, IPUHLIUIIOBI CX€MU BUMIPIOBAJIbHUX IPUCTPOIB, 0COBINBOCTI
HU3bKOTEMIIEpAaTypHUX BUMipIOBaHb, CIOCOOM OJlep>KaHHS MOTPiOHOI iHpopMallii Ta METOAM OIpallOBaHHS
pesyibTaris. [IpuBeneHi pe3yibTaT BUMIPIOBAaHHSA BOJIbT-aMIIEPHUX Ta €JIEKTPOJIIOMIHICLIEHTHUX XapaKTEPUCTUK Y
mexax 77 7~ 300 °K BuxigHux i ompomineHux enekTpoHamu 3 eHeprielo E = 2 MeB; © = 8,2 01016 cm-2 cBiT01i0AiB

GaP, InGaN /GaN. IIpoanaizoBaHO 0COOJIMBOCTI TEMIIEPATYPHUX 3aJI€5KHOCTE IHTEHCUBHOCTI CBiY€HHS



OIIPOMiHEHUX CBITJIOZi0AiB. BusBi€eHO, o0 BBeJeHHS pafialiiiHux nedeKTiB y cBitaogionis InGaN enekTpoHamu i
y-kBaHTamu Co60, Cs137 cynpoBOIKY€ETbCA MAiHHSIM iHTEHCUBHOCTI BUITPOMIHIOBAHH4 i, BiTI[TIOBiHO, 3MEHIIEHHSIM
KBaHTOBOI'O BUXOZY BHACJIiIOK BUHUKHEHHS [TINO0KMX 6€3BUIIPOMIHIOBAIbHUX PiBHIB, IPUYOMY €(EKTHUBHICTD Aii Y-
kBaHTiB Co60~y 1,5 pa3u Bulla, HiX y-KBaHTiB Cs137 [JociIpKyBaIuCh CBITI0/i01, BUPOLIEH] Ha OCHOBI TBEPAUX
posunHiB InxGal- xN (x<0,1). BcTaHOBI€HO, 110 CIIEKTP BUIIPOMiHIOBAHHS AOCiIXyBaHUX 3pa3kiB rpu 300 °K
CKJIQZIA€ThCA 3 TPbOX CMYT 3 XIMax=370 HM (YP), X2mMax=550 HM - (>)k0BTOi) Ta ~3max=770 HM - (4epBOHOI). [lepma 3
HUX BUHUKA€ BHACJIIOK peKOMOiHaLiIHMX IEPEX0iB y KBAHTOBUX SIMaX; [Bi iHIIi - epeKTHOrO IIOXOIKEHHS.
JymneTHa CTPYKTypa MakCUMyMy BUNIpoMiHIoBaHHS YO - cmyru nipu 77 °K - Hacizok pOHOHHOTrO TOBTOPEHHS
OCHOBHOI J1iHii BUnpomiHoBaHHs. OIPOMiHEHHS €JIEKTPOHAMHU CYIIPOBOIKYETHCS NaAiHHAM iHTEHCUBHOCTI
CBiYE€HHS BCiX TPbOX CMYT; BUHUKHEHHS MakcuMyma Xmax=420 HM 04eBUJHO I10B’s13aHe i3 BBEJEHHSIM pajialiiH1X
Ie@eKTiB B 00J1aCTb KBAaHTOBUX IM. OnipoMiHeHHs esiekTpoHamu 3 E = 2 MeB cBitnogionis InGaN /GaN npuBogutb
10 NafliHHA iIHTEHCUBHOCTI BCiX TPbOX JIiHil1 y pe3yJibTaTi BBeIeHHs 6€3BUIIPOMiHIOBAJIbHUX PiBHIB SIK Y aKTUBHI
obzacti InGaN, tak i y 6ap’epu GaN. Ha ¢oHi 3arasipHOro 3MeHIIeHHs iHTEHCUBHOCTI peKOMOiHallii BUHUKaE

IOJATKOBUIM MakCUMyM 3 XMax=470 HM, CIpPUYMHEHUH NIPUCYTHICTIO y 3pa3Ky Ae(dEKTIiB pafialiliHOTo 10XOIKEHHSI.

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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