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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JocnimkeHHs papianiiiHoi crifikocTi i BOiMBY pagianiiHuX AedekTiB Npu  ONPOMIHEHHi 4YacTUHKaMU Pi3HUX BUTIB

HaIiBIIPOBIAHMKOBUX CTPYKTYp InGaN

Haspa po6oTH (aHrJ1)

Radiation resistance investidation and tradiation defects effect on the irradiated with different types particles of InGaN

semiconductor structures

Pedepar (ykp)

Y po6oTi JOCHIIKyBalIUCh CBITJIONiOAM i3 KBAHTOBUMU SIMaMU, BUTOTOBJIEHI HA OCHOBI TBepHoOro po3unHy InxGal-xN. [IposezeHi
BUMIDIOBaHHS BOJIbT-aMIIEPHUX Ta €JIEKTPOIIOMiHECLIEHTHUX XapakKTePUCTUK y Mexax T = 77..300 K. Ha BAX B inTepBaui 77...150
K BugBneHi mingHku BigemHoro nudepenuiaapbHoro omopy (BJO), a TakoX TOHKY CTPYKTYpPy CIEKTpiB BUIIPOMIiHIOBAaHHSI.
HaBeneHi pe3ynbTaTu BIUIMBY oNnpomiHeHHs enekTpoHamu (Ee = 2 MeB) Ha iHTeHcUBHiCTb criekTpiB EJI Ta KBaHTOBUI1 BHUXif,
JIOCJIPKYBaHUX 3pasKiB; BHUSBJIEHI OCOOJIMBOCTI TEMIIEPAaTYPHUX 3a/IeKHOCTE€ iHTEHCHMBHOCTI CBiY€HHSI OINPOMiHEHHUX
cBiTJIOZiOAiB. JI1s1 BUBYEHHSI OCOOJIMBOCTEH BIJIMBY TOTOKIB IMIBUAKMX YAaCTMHOK $K HEUTpasJbHUX (O, N), TaK i 3apspKeHUX
(enextpoHnu 3 E = 2 MeB) Ha JOCTaTHbO CKJIQAHY HEONHOPIAHY HaMiBIIPOBIZHUKOBY CTPYKTYPY 3 KBaHTOBUMMU simamu InGaN/GaN
6yJI0 TIPOBEIEHO ONPOMiHEHHS 3pa3KiB 3ralaHMMU YacTUHKaMU. [IpoBeieHo BUMipIOBaHHS BUIIPOMIHIOBAJIbHOI 34ATHOCTI, BOJIT-
aMIIEDHUX XapaKTEPUCTUK, 30KPEMA CIIOCTEPEKEHO HU3bKOTEMIIEPATypHiI aHOMali, fKi BMHMKalOTh Ha BAX cCBiTI0HiOAiB
InGaN/GaN mnpu HM3bKMX TeMIlepaTypax, BUXiIHUX Ta ONpPOMiHEHUX 3pasKiB. ONpOMiHEHHsS! WBUJIKAMU 4YaCTUHKAMH, SK
KOHTPOJIbOBAaHUIl croci6 BBeleHHS AeEeKTiB NEeBHOTO THUILY, MOXE CIIPUATH OJEP’KAaHHIO JOJATKOBOI iHdopmalii npo poib
MOpylIeHb CTPYKTYpH y GOPMyBaHHI KOBTOI 02Max=550HM Ta 4epBOHOi 03Max=770HM CMYT CIIEKTPYy BUIIPOMIHIOBaHHS IPU OLHIIi
JerpafauiiHoi KOHCTAHTM OCHOBHOI JiiHii BumpomiHoBaHHS ho=370HM. CrekTp BUIIPOMIHIOBaHHS mociimxkyBanux YO CJJ
BHPOIIEHNX Ha OCHOBi po3unHy InxGal-xN (x = 0,1) cknagaeTses 3 TPpOX AiMSTHOK olmax = 370HM, 02max = 550HM , o3Mmax = 770HM -
nepiua 3 HUX, HadiHTeHcuBHima YO - cmyra, JBi OCTaHHI - >KOBTa Ta YepBOHA Mailke Ha MOPSJOK ciabkimi. YO - cBiueHHs
3yMOBJIEHE MDKpiBHEBMMHU IepexojamMmyu B obsjacti Ksa; Bl iHmi siHil pgedextHoro mnoxomkenHs. Ilpodins ixHbOI

BHCOKOEHEPreTUYHOI YaCTHHY OOPE y3ToIKYIOThCS 3 KIIACMYHUMU poaroainamu Jlopenna i ayca.



Pedepar (aHr1)

LEDs with quantum wells manufactured on the basis of InGaN solid solution were studied in the work. Measurements of
current-current and electroluminescence characteristics were carried out in the range of T = 77..300 K. On the I-V curve in the
range of 77..150 K, areas of negative differential resistance (DDR) were detected, as well as a fine structure of the radiation
spectra. The results of the influence of electron irradiation (Ee = 2 MeV) on the intensity of EL spectra and the quantum yield of
the studied samples are presented; the features of the temperature dependence of the glow intensity of irradiated LEDs were
revealed. In order to study the specifics of the influence of streams of fast particles, both neutral (g, n) and charged (electrons
with E = 2 MeV) on a rather complex inhomogeneous semiconductor structure with InGaN/GaN quantum wells, samples were
irradiated with the mentioned particles. Emissivity, current-voltage characteristics were measured, in particular, low-
temperature anomalies that occur on the 1/V of InGaN/GaN LEDs at low temperatures, of the original and irradiated samples,
were observed. Irradiation with fast particles, as a controlled method of introducing defects of a certain type, can contribute to
obtaining additional information about the role of structural disturbances in the formation of the yellow n2max=550nm and red
o3max=770nm bands of the radiation spectrum when evaluating the degradation constant of the main emission line ho=370nm.
The emission spectrum of the studied UV LEDs grown on the basis of InxGal-xN solution (x = 0.1) consists of three sections olmax
= 370nm, 02max = 550nm, o3max = 770nm - the first of them, the most intense UV - band, the last two - yellow and red almost an
order of magnitude weaker. UV - luminescence caused by interlevel transitions in the region of ky; two other lines of defective
origin.
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