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[HCTUTYT AgepHUX ZocNigKeHb HalioHanbHOT akagemii HayK YkpaiHu
(izeHTUikauinHmin ko 23724640)

1. 3po6yBau cTyneHs gokropa ¢inocodii

Crpatinat Amutpo MNeTpoBny

47753 ®di3vka agpa, Pisvka enemMeHTapHNX YaCTUHOK i BUCOKMNX
eHeprin; agepHo-Gi3nYHi ycTaHOBKY; padiayiiHa ¢isnka
KOHZAEHCOBAHOro CTaHy; ¢i3nKa nnasmMu i agepHoro cnHTesy (104
®i3nKa Ta acTpoOHOMISA)

Hi

2. Anceprauin

Bnnuve pagiauiriHnx gedekTiB Ha XapakTepUCTUKN romMonepexigHnX
csiTnogiogis (GaP; GaAsP) Ta reteponepexigHunx (InGaN/GaN)

Crpartinat A.MN. Bnave pagiauiiHnx gedekTiB Ha XapakTepucTmukim
romornepexigHux ceitnogiogie (GaP; GaAsP) Ta reTeponepexigHux
(InGaN/GaN). - KeanidikaLinHa HaykoBa npaus Ha npaBax pykonucy.
AncepTauis nogaHa Ha 3406yTTs HAYKOBOrO CTyrneHs gokTopa dinocodii
3a cneujanbHicTo 104 - di3mka Ta aCTPOHOMIA — IHCTUTYT S4epHUX
focnigxeHb HAH YkpaiHn, Knis, 2024.

AuncepTauiiHa poboTa NpucBAYeHa BCTAHOBIEHHIO BMAMBY
ornpoMiHeHHs enekTpoHamu 3 E =2 MeB, y - kBaHTamun 137Cs, 60Co,
HenTpoHaMu peakTopa, Ha XapakTepucTnku romonepexigHux GaP,
GaAsP cBiTnogiogiB, a TakoX CBIT/I04i04IB i3 KBAHTOBUMK aMamMiu InGaN/
GaN.

MepLnin po3ain MiCTUTb aHani3 niTepaTypHUX AxXepen, B AKUX
HaNPSAMKK AoCTiAXKeHb BAM3bKI 4O TeMU aucepTallii. Po3rnaHyTi
B/1IACTVBOCTI BUXIAHNX roMonepexigHnX CBIiTN04i0AHUX CTPYKTYp GaP Ta
GaAsP Ta retoponepexigHux InGaN i3 kBaHTOBUMU AMaMu. HaBegeHi
pes3ynbTaTh aHanisy Aii Bignany Ha OCHOBHI NapameTpw i
XapaKTepUCTUKM ONPOMiHeHMX 3pa3kiB. OnncaHo cneumdiky B3aemogdii
YNbTPa3BYyKOBOI XBWJI i3 BUXIAHVMW NOPYLUEHHAMM | pagiauinHnmm
AedekTaMu KpUCTanivyHoI rpaTkm, onpaLlboBaHoO i y3arajbHeHo
iHpopMaLito Npo AOCATHEHHS B 06/1aCTi HAYKOBOIO NOLLUYKY, Cy4acHUX
TOHKMX TEXHOMOT i, 0cO6/MBa yBara 3BepHyTa Ha 3aCTOCYBaHHS
IHXXEKLIMHNX AXepen CBiYeHHS i IXHI0 pagiauifiHy CTinKicTb.

Y Apyromy po3Aini BUCBiTIeHa MeTOAVKA NPOBEAEHHS eKCEePUMEHTY -

MPUroTyBaHHSA 3pa3kiB A0 ONPOMIHEHHS, OrnycaHa KOHCTPYKL,iS i
NPUHLMN AT BUMIpOBaNbHUX MPUCTPOIB, MPUCTOCYBaHb A4
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OornpoMiHeHHs enekTpoHamu 3 E_e = 2 MeB, y-kBaHTamn 137Cs Ta 60Co,
o6najHaHb AN BUMIPHOBaHHS ONTUYHUX CNEKTPIB, pO3p0obaeHmnx
aBTOPOM. P0o3ain MicTTL TakoX (MPUHLINMOBI CXEMU BUMIPIHOBaNbHIX
NPUCTPOIB), AOKNAAHE BUCBITIEHHS 0COBNMBOCTI
HV3bKOTEMMepPaTypHNX eNeKTPUYHNX Ta CNeKTpaJbHNX BUMIPHOBaHb,
CNocobu oAepXaHHSA HeobXigHOT iIHpOpMaLLii Ta MeTOAM onpaLitoBaHHS
eKcnepuMeHTanbHNX JaHUX.

BrkoHaHO MozentoBaHHA poboTun peaktopa BBP-M. OaepxaHo
pasianbHWin Ta BepPTUKaNbHUM PO3NOAINY eHeprii HENTPOHIB B aKTUBHIN
30Hi peakTopa, a TakoX LUiNbHOCTelM NOTOKIB. PO3paxoBaHO LWBUAKOCTI
peakLuii 3 BAKOPUCTaHHAM HENTPOHHO-aKTMBALHOrO aHanisy.

TpeTili po34in MiCTUTb pe3ynbTaTh JOCNiSKeHb AerpajaLiiHo-
BiJHOBHMX SBULL, BNACTUBUX BUXIHUM Ta ONPOMIHEHVMN
enekTpoHamu cBiTnogiosis GaP. lNpoaHanizoBaHO BNAMB pagialiiHuX
AedekTiB Ha CnekTpy BUNPOMiHIOBaHHA C/.

BuaBneHo, L0 KOPOTKOXBUIbOBA AybneTHa cMmyra N-2TA - pesynbTtaT
GOHOHHMX NOBTOPEHb AiHil ekcnToHa N, 3B'93aHOr0 Ha iI30eN1eKTPOHHI
AOMILLL @30TY; LWWMPOKMIA MakcMyM hv = 2,15 eB - TakoX pOHOHHa
penika, ane eKCUTOHA, 3axBayYeHoro asoTHoto napoto NN1 3
MiHIMaNbHOK BiACTaHHIO MiXK aTOMaMW.

Yurcnosi BeIMUYNHN eHeprii akTMBaLii raciHHA 4BOX CMYT CTaHOB/IATH
E_LA1=0,19eB (ana hv=2,15eB) Ta EA2=0,17 eB (ans hv = 2,27 eB).
He3HauHa BigcTaHb MixXX E_A1 Ta E_A2 MOXe CBig4MTN NPO iMOBIPHY
reHeTUYHY CNOoPIAHEHICTb CMYTU 2, caMe 3 eKCUTOHOM, 3B'A3aHUM Ha
i3o1b0BaHoMy atoMi N, a He Ha mapi NN_1. ObuaBa 3HaueHHs 6inbLui
Bif, eHepril Tena10BOoI AMcoLiaLil 3B'93aHOro eKCMTOHA, sika He BuLa 40
mMeB. ToMy, oueBnAHO, LLO Y TENNOBOMY raciHHi CMyr NpUiiMaloTb
y4acTb TakoX gedekTn i3 3HaYHO 6iNbLUOK MMBNHOLO 3aNAraHHs
piBHiB. 3adikcyBaBLUM Ha CiIMeNCTBI BAX, 3HATMX Npu Pi3HMX
Temneparypax, BeIM4YNHY CTPYMY, MOXHa BiTBOPUTN KPUBY
i30XpPOHHOrO Bignany aioja.

3anexHicTe Hanpyru Big Temnepatypw U(T) BuxigHoro gioga B
3araJibHUX prcax MoXHa BBaXaTu ABOCTaAinHNM NPOLIECOM i3
TemnepaTtypHuMu iHTepeanamum 50+180°C Ta 180+490°C. B
OMpPOMIHEHOMY - BiJHOBNEHHS NPOTiKae y mexax 3-x ctagin: 20+50°C;
50+120°C; 120+270°C, npnyomy apyra ctajis - BiA'eMHa - NigBULLEHHSA
TemnepaTtypu Npmn3BOAUTL 0 YaCTKOBOrO NOBEPHEHHS 3pa3ka y CTaH 3
BULLWM MaAiHHAM Harnpyry Ha HeoMmy.

CknajHiCTb TAyMadeHHs MexaHi3my Bignany ob'ekta 3 p-n-nepexosom
MONSArae B iCHyBaHHI ABOX 06aacTei 3 pi3HUM TUMNOM MPOBIAHOCTI.

Y MoHokpucTanax GaP, aK BifoMO, xapakTep Bignany n- Ta p-matepiany
- pPi3HW. 3pa3kam N-Tuny, oNpoMiHeHnx enekTpoHamu 3 E=1 + 2 MeB,
BflacTvBa OCHOBHa cTagid 120 + 180°C, Ha AKin NpUXoAaTb Y pyX
BaKkaHcii pocopy V_P; 0CHOBHMI Bignan MOHOKPUCTANIB p-TUMy
crocTepiraeTbcsa B Mexax 250 + 300°C, fe akTMBI3YOTbCS BaKaHCIl raito
V_Ga.

B onpomiHeHomy giogi B iHTepBani Temnepatyp 20 + 50°C
CrocTepiraeTbcs piske nagiHHA Hanpyrv AU = 3 + 8 B, BCnig 3a aK1M Ha
HaCTYMHI CTaAii BOHa 3pOCTaE 3HOBY. TyT CAif, 3ayBaXUTw, LLO B
O4HOPIZAHOMY OMNPOMiIHEHOMY KPUCTasli He3aseXxHo Bif, TUny
NPOBIAHOCTI, UA CTagia He NposABNseTbeA. OTXe, MOXHa CNoAiBaTnCh,
Lo 1T iCHYBaHHSA 3yMOB/IeHe HasaBHICTIO Y AioAi MeXi po34iy pisHUX
TVNiB NPOBIAHOCTI 3 MiABWLLLEHO NYCTUHOK ANCIOKALLM, Ae B OKONI
atMochepun KoTTpenna MoXyTb HaKOMNUYBATUCE NOPOLXKEHI
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OMPOMIHEHHSAM TOYKOBI fledeKTn 3 HU3bKOK eHeprieto akTuBaLil.
Big'emHa ctagia 50 + 120 °C BifCYyTHSA B ONPOMIHEHWX OAHOPIAHUX
kpuctanax. [ogibHa 0cob6aMBICTb MOXe CBIfUNT NPO GOPMYBaHHS
KOMMeKCiB pagiaLiriHnx gedekTiB i3 ZOMilLKamMu, KOTpi Bxe npu T >
150°C po3najgaroTbCs.

OcTtaHHsa cTagia signany - 120 + 370°C pe3ynbTaTt HakNajaHHA CTagin
Bignany VP Ta VGa, KOTpi BHaCNiA0K IXHbOI BUCOKOI KOHLeHTpaLil B
OMPOMIHEHOMY 3pa3Ky NnepecTarTb PO3AINATUCA.

Y yeTBepTOMY PO34iNi PO3rngHYTO 0CO6AMBOCTI BONbT-aMMNePHNX
XapaKTepPUCTUK CBITNOAIOAIB, O4epP>XKaHNX HA OCHOBI TBEPAVX PO3UNHIB
GaP-GaAs. HaBefeHO pe3ynbTath JOCNiAXEHb BIIVBY e/IeKTPOHHOMO
ornpoMiHeHHs (E =2 MeB, ® = 3-10M4 + 2,6 - 10AcMA-2) Ha OCHOBHI
enekTpodisnyHi napameTpu giogis GaAs_1-xP_x (x = 0,85 - xo0BTi, X =
0,45 - nomapaHu4eBi). BusiBneHo 3pocTaHHsa grndepeHLiliHoro onopy,
NocnifOBHOro onopy 6a3n Ta 6ap'epHOro noteHuiany. NpoaHanizosaHo
npouecu BifHOBNEHHS JOCNIAXKYBaHVX 3pa3KiB NpW i30XPOHHOMY
BigNasni, 06roBoprHOOTLCA MeXaHI3MU AerpajaLiiHo-BiJHOBHUX ABULL,

M ATNIA PO3AIN MICTUTb Pe3yNbTaTh JOCNIAKEHb ONTUYHUX
XapaKTEPUCTUKU BUXIAHWX CBITNOAI0AIB GaAs_1-XP_X Ta onpoMiHeHnX
enekTpoHamu 3 E =2 MeB, ® = 107N 5+10AM16 cmA-2. TIpoBeAeHO OLLiHKY
LINPUHKM 3a60POHEHOI 30HM TBEPAO0ro po3unHy GaAs_1-xP_x ana x =
0,45. Po3paxoBaHO KoediLliEHTV MOLUKOAXEHHS Yacy XUTTS
HEOCHOBHWX HOCIiB 3apagy A/ ONPOMiHeHUX cBiTno4iogiB GaAsP Ta
NpoaHai3oBaHO HacNiAKWY BNMBY pagdiaLil Ha ekcrnyaTauinH1g
napametp T_1, KN BU3HAYaE TEPMOCTINKICTb poboTU AioAiB.

Y WoCTOMY po34ini A0CNiAXKYBaANCb CNeKTPY BUNPOMIHIOBaHHS 6inx
ceiTnogiogis (CA) InGaN/GaN, oCHOBHI CknagoBi AKUX - JliHiS CUHBOIO
CA 3 A_max = 443 HM Ta LWWMpOoKa PO3ABOEHA CMyra BTOPUHHOIO
BUNPOMiHIOBaHHS ntomiHodopa AIT-YAG (Ce) A = 500+650 HM. Y po3gini
MOKasaHo, L0 HEMOHOTOHHA 3a/IeXHICTb IHTEHCUBHOCTI CBIYEHHS Bij
TemMnepaTypu 3yMOBNAEHa NOCUIEHHAM epeKkTy eKpaHyBaHHS
BHYTPILLUHIX MOJIB BiIbHUMW HOCIIMW, @ TaKOX TEMI0BUM raciHHAM y
pe3ynbTaTi NiABULLEHHS LWiNbHOCTIi GOHOHHOrO rasy.

BusiBneHo, Lo cnektp BunpomiHtoBaHHA KA ceitnogioga InGaN/GaN,
AKNIM BXOAUTB A0 cknagdy ribpnaHoro 6inoro C/ly poni akTMBHOro
efleMeHTa, NiAIArae KnacuyHoMy po3noginy Fayca 3 HaniBLMPUHOK A
= 8 HM i MakCUMyMoM Mpu A_max = 443 HM; BUNPOMiHIOBaHHS
ntoMiHodopa CKNAAAETLCSA 3 ABOX 6/IM3bKO PO3TaLLOBaHMX NiHi A_max
=540 HM Ta A_max = 570 HM. BTpaTu Ha cTOKCOBe 3MiLLeHHS AOBXWH
XBWSb ntoMmiHodopom npu 290 K cknagaroTe AE_1=82% Ta AE_2 =77 %
AN ABOX CMYT BiANOBIAHO.

BcTaHOBNEHO, LLUO CMOBiINIbHEHHSA IHTEHCMBHOCTI BUNPOMIHIOBaHHSA Npu
BE/INKNX CTPYMax MOXe ByTn 3yMOBAEHUM Ji€to edekTy 6anicTUYHOro
nepeHeceHHs HOCIIB CTpyMy. [JoBroTpuBani penakcaLlinHi npouecu, K
HaCNifOK ICHYBaHHSA MiABULLEHOI aMMITYAN FYCTVUHW CTaHIiB Y 3pasky,
3YMOB/IEHI CKyNYeHHAMN aToMIB In.

OnpomiHeHHs enekTpoHaMu 6innx Cl, cynpOBOAXYETLCA BBEAEHHAM
rN60KMNX PiBHIB padiauiiHnx gedekTi, 3aXBavyBaHHAM HYMW HOCIIB
CTPyMy i nocnabneHHAM eKpaHyBaHHSA BHYTPILLHIX MOiB. 3poCTaHHs
BnAMBY edpekTy LLITapka, KN 3MeHLUYE iIHTerpan nepekpuTTa
XBUIbOBUX OYHKLiA eneKTPoHa i AipKu, MPUBOAUTL A0 NaAiHHS
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iHTEHCUMBHOCTI CBiYEHHS AioAa.

BusiBneHo, Lo pagiauiiHa CTilikicTb nftoMiHopopa BuLLA Big CTINKOCTI
CA InGaN (maixe B 1,6 pasu), L0 3yMOBJIEHO iCHYBaHHAM eKCUTOHHOI
cknagosoi CA.

Y cboMoMy po3gini nokasaHo, wo y CJ InGaN, npn T 0 180 K Ha BAX
BUHMKaKTb 06/1aCTi Bif EMHOro AndepeHLuinHoro onopy.
BctaHoBneHO, Wo NpobiliHi AinaHkmM Ha BAX - pesynbTtaT

Mi>XK6ap *€PHOro TYHeNtoBaHHSA HOCIIB.

BcraHoBneHo, Wo nNpodinib cnekTpansHux xapakrepuctuk CA InGaN
BiAMoBigae posnoiny ayca; 4OBroxBuib0Ba YacTnHa - MiCTUTb
$OHOHHE MOBTOPEHHSI OCHOBHOI ANiHIT BUNPOMIHKOBaHHS.

BraBneHO C1HIM 3CyB OCHOBHOI NiHIT BUNPOMIHIOBaHHS, KN NOACHEHO
Aiero epekTa LLTapka Ta nepenoBHEHHSAM HOCIAMY KBAHTOBMX AM.
OnpomiHeHHs enekTpoHaMmu 3 E_e = 2 MeB npuneoanTb 40 NafiHHA
iHTeHcMBHOCTI cBideHHs C/ InGaN.

Stratilat D.P. Influence of radiation defects on the characteristics of
homojunction (GaP; GaAsP) and heterojunction (InGaN/GaN) LEDs. -
Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in Specialty 104 -
Physics and Astronomy - Institute of Nuclear Research of the National
Academy of Sciences of Ukraine, Kyiv, 2024.

The dissertation work is devoted to establishing the impact of exposure
to the electrons with E = 2 MeV, y - quanta of 137Cs, 60Co, neutrons on
characteristics of homojunction GaP, GaAsP LEDs, as well as LEDs with
quantum wells InGaN/GaN.

The first chapter contains a literary review of the scholarly knowledge
related to the dissertation topic. It covers the properties of pristine
homojunction LED structures GaP and GaAsP, as well as the
heterojunction InGaN with quantum wells. The results of the analysis of
the annealing effect on the main parameters and characteristics of
irradiated samples are presented. The specifics of the interaction of the
ultrasound wave with the initial irregularities and radiation defects of
the crystal lattice are described, achievements in the field of scientific
research and modern advanced technologies are processed and
summarized. Special attention is given to the use of injection
luminescence sources and their radiation resistance.

The second chapter describes the experimental method - sample
preparation for irradiation, the design and operation principle of
measuring equipment, devices for irradiation with electrons E_e = 2
MeB, y- quanta 137Cs and 60Co, equipment for measuring optical
spectrum developed by the author. The chapter also contains
schematic diagrams of measuring devices, detailed features of low-
temperature electrical and spectral measurements, methods of
obtaining the necessary information, and methods of processing
experimental data.

Simulation of the WWR-M reactor's operation was conducted. As a
result, radial and vertical neutron energy distributions in the reactor's
active zone, as well as neutron flux densities, were obtained. Reaction
rates were calculated using neutron activation analysis.
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The third chapter contains the study of degradation and recovery
phenomena inherent in pristine and electron-irradiated GaP LEDs. The
influence of radiation defects on the emission spectra of the diodes was
studied.

The short-wavelength doublets band N-2TA is the result of phonon
repetitions of the exciton N line bound to the nitrogen isoelectronic
impurity; the broad maximum hv = 2.15 eV is also a phonon replica, but
of the exciton bound to the nitrogen pair NN1 with a minimum distance
between atoms.

The values of the quenching activation energy of the two bands are
E_A1=0,19eV (forhv =2,15eV)and E_A2=0.17 eV (for hv =2.27 eV).
The small distance between E_A1 and E_A2 may indicate the probable
genetic affinity of band 2, namely with the exciton bound to an isolated
N atom, rather than to the NN1 pair. Both values are higher than the
thermal dissociation energy of the bound exciton, which is not higher
than 40 meV. Therefore, it is obvious that defects with a much deeper
level depth are also involved in the thermal quenching of the bands. By
fixing the current value on a family of the volt-ampere characteristics
taken at different temperatures, it is possible to reconstruct the
isochronous annealing curve of the diode.

The voltage versus temperature dependence U(T) of the output diode
can be generally considered a two-stage process with temperature
intervals of 50+180°C and 180+490°C. In the irradiated state, the
recovery proceeds within 3 stages: 20+50°C; 50+120°C; 120+270°C, with
the second stage being negative - the temperature increase leads to a
partial return of the sample to a state with a higher voltage drop on it.
The complexity of interpreting the annealing mechanism of an object
with a p-n junction lies in the existence of two areas with different types
of conductivity.

As it is known, in GaP single crystals the annealing pattern of n- and p-
materials is different. N-type samples irradiated by electrons with E = 1
+ 2 MeV are characterised by the main stage of 120 + 180°C, where
phosphorus vacancies VP are set in motion; the main annealing of p-
type single crystals is observed in the range of 250 + 300°C, where
gallium vacancies V_Ga are activated.

In an irradiated diode in the temperature range of 20 + 50°C, a sharp
voltage drop AU = 3 + 8 V is observed, after which it increases again at
the next stage. It should be noted that in a homogeneous irradiated
crystal, regardless of the type of conductivity, this stage does not occur.
Thus, it can be expected that its existence is due to the presence in the
diode of an interface of different types of conductivity with an increased
density of dislocations, where irradiation-induced point defects with low
activation energy can accumulate in vicinity of the Cottrell atmosphere.
The negative stage of 50 + 120 °C is absent in irradiated homogeneous
crystals. This feature may indicate the formation of complexes of
radiation defects with impurities, which decay at T > 150 °C.

The last annealing stage, 120 + 370 °C, is the result of the superposition
of the V_P and V_Ga annealing stages, which, due to their high
concentration in the irradiated sample, cease to separate.

The fourth chapter studies the features of the volt-ampere
characteristics of LEDs grown based on GaP-GaAs solid solutions. It
presents study results of the electron irradiation effect (E =2 MeV, ® =3
- 1074 + 2,6 - 10AM16 cmA-2) on the main electrophysical parameters of
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GaAs1-xPx diodes (x = 0,85 - yellow, x = 0,45 - orange). An increase in
differential resistance, series resistance of the base, and barrier
potential was identified. The recovery processes of the studied samples
during isochronous annealing and the mechanisms of degradation-
relaxation phenomena were analysed.

The fifth chapter contains the results of the optical characteristics of
GaAs_1-xP_x pristine LEDs and LEDs irradiated with electrons with E = 2
MeV, @ = 10715 + 10716 cmA-2. The band gap width of the GaAs1-xPx
solid solution was estimated for x = 0.45. Lifetime damage coefficients
of minority charge carriers for irradiated GaAsP LEDs were calculated,
and the effects of radiation on the operating parameter T1, which
determines diode thermal stability, were analysed.

The sixth chapter covers studies of the emission spectra of InGaN/GaN
white LEDs, the main components of which are the blue LED line with
A_max =443 nm and a wide bifurcated secondary emission band of the
AIT-YAG phosphor (Ce) A = 500 + 650 nm. The chapter shows that the
non-monotonic dependence of the luminescence intensity on the
temperature is caused by the strengthening of the shielding effect of
the internal fields by free carriers, as well as by thermal quenching as a
result of the increase in the density of the phonon gas.

It has been found that the QW emission spectrum of the InGaN/GaN
LED, which is part of a hybrid white LED as an active element, follows
the classical Gaussian distribution with a half-width of AA=8 nm and a
maximum at A_max = 443 nm; the phosphor emission consists of two
closely spaced lines of A_max = 540 nm and A_max = 570 nm. The losses
due to the stock wavelength shift by the phosphor at 290 K are AE_1 =
82 % and AE_2 = 77 % for the two bands, respectively.

It has been determined that the slowing of the radiation intensity at
high currents can be caused by the effect of ballistic transfer of current
carriers. Long-term relaxation processes, as a consequence of an
increased amplitude existence of the states density in the sample, are
caused by In atoms clusters.

Electron irradiation of white LEDs is accompanied by the influence of
deep levels of radiation defects, their capture of current carriers and
weakening of the internal fields shielding. An increase in the influence
of the Stark effect, which reduces the integral of the overlap of the
electron wave functions and hole, leads to a drop in the diode
luminescence intensity.

It was studied that the radiation resistance of YAG is higher than of the
InGaN LED (by almost 1.6 times), which is due to the existence of the
exciton component of the LED.

The seventh chapter shows that in InGaN LEDS at T 0 180 K at VAC
appear areas with negative diffusion resistance. It is identified that the
breakdown areas at VAC are the result of interbarrier carrier tunnelling.
It is shown that the profile of spectral characteristics of InGaN LEDs
corresponds to the Gaussian distribution; and the long-wavelength part
contains the phonon repetition of the main emission line.

The "blue" shift of the main emission line, caused by the Stark effect
and carrier overflow in the quantum wells, was identified. It has been
proved that irradiation with E = 2 MeV leads to decreased emission
intensity of InGaN LEDs.
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2.3. Kntoyosi cioBa gncepTadii  CeiTnogios, BUNPOMIHIOBaHHS, Bignan, agncnokauisa, GaP, GaAsP, InGaN/
GaN, BonbT-amnepHi xapaktepuctuku CA, onTuyHi xapaktepuctmnkum C/,
pagiauiriHa CTilKicTb, KBAHTOBAa AMa

2.4. NocnnaHHs, 3a KM https://kinr.kyiv.ua/aspirant/docs/zakhysty/stratilat/
PO3MiLLEeHO TeKCT AgmncepTaLii dis_LED_Stratilat.pdf.p7s

2.5. Ny6nikauii 3506yBaya, 3apaxoBaHi 415 3axXUCTy

A.M. Crpatinat, P.M.BepHunay6, O.l. Kupunenko, O.B. KoHopeBa, N.I'. JIntoBueHko, B.M. TapTauHuk, M.M.,
dinoHeHko.

Bnnve onpoMiHeHHs Ha enekTpodi3nyHi xapakTepucTnkm ceitnogiosis GaAsP.

flaepHa oi3vka Ta eHepreTumka 22(1) (2021) 056.

Pik 2021

Knto4oBi cnoBa GaAsP, ceiTnogiog, Big'eMHMM gndepeHuinHniA onip, BOAbT-aMMnepHi
XapaKTepucTrKm

DOI 10.15407/jnpae2021.01.056

OZHOOCIbHe aBTOpPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAaEMHULIO / CNy>X60BY

iHpopMmaLiro

MocnnaHHA https://jnpae.kinr.kyiv.ua/22.1/html/22.1.0056.html

A.MN. Crpatinat, P.M. BepHuay6, O.I. Knpunenko, O.B. KoHopeBa, B.lM. TapTauHukK, M.M. ®inoHeHko, B.B.
LWnanaubka.

CriekTpasibHi XapakTepucTnKy BUXiAHWX Ta ONPOMiHeHNX cBiTnoAioais GaAsP.

AaepHa disvka Ta eHepreTuka 22(2) (2021) 143.

Pik 2021
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V.l. Sugakov.

Fine structure of thermoluminescence assisted by molecular vibrations in disordered organic
semiconductors. 2022 .

J. Phys.: Condens. Matter 34.

Pik 2022
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Experimental and modeling study of charge carriers release from traps by interaction with molecular
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The LHCb Upgrade.
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S.B. Chernyshenko, V.M. Dobishuk et al.
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LHCb RMS-R3, new radiation hard system for on-line monitoring of beam and background conditions in
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J. Phys.: Conf. Ser. 2022, 2374 012005.
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. 1. Yumpko, B. M. PeBka, 0. B. YainkoBcbkuin, M. T. Tonsk, O. B. Tpuryberko, O. B. LLkansak.
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A test of meta-heuristic algorithms for parameter extraction of next-generation solar cells with S-shaped
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Features of FeB pair light-induced dissociation and repair in silicon n+-p-p+ structures under ultrasound

loading.
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