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Pedepar:

1. Inceprarniiina po60Ta IpUCBIY€Ha BCTAHOBJIEHHIO BIIJIMBY OIIPOMiHEHHS eyleKTpoHaMmu 3 E = 2 MeB, ? - kBanTamu
137Cs, 60Co, HEMTpOHAMU PEAKTOPA, HA XapaKTepucTuky romonepexignux GaP, GaAsP csitsionionis, a Takox
cBiT0i0AiB i3 kBaHTOBUMU ssMamu InGaN /GaN. Tlepmunii po3[iin MiCTUTb aHaJI3 JliTepaTypHUX IKEPeJl, B IKUX
HaMpsIMKU OCIIiIPKeHb OJIM3bKi 10 TeMU AucepTalii. PO3IJsHYTI B1aCTUBOCTI BUXiJHUX TOMOIIEPEXiIHUX

cBiTyogiognux cTpykTyp GaP ta GaAsP ta retoponepexinuux InGaN i3 kBaHToBUMY iMaMU. HaBenieHi pesysibTatu



aHali3y il Bifillaay Ha OCHOBHI IAPAMETPH i XapaKTePUCTUKU ONIPOMiHEHUX 3pa3KiB. OnucaHo crenudiky B3aeMogii
yJIbTPa3BYKOBOI XBUJI i3 BUXIIHMMU IOPYLIEHSIMH i pafiallilHUMU fepeKTaMu KPUCTAIiYHOI IpaTKy, ONIpaLbOBaHO i
y3arajbHeHo iH(opMallilo IIPO JOCSITHEHHS B 00J1aCTi HAYKOBOI'O IOLIYKY, Cy4aCHUX TOHKUX TEXHOJIOTIH, 0Cob61Ba
yBara 3B€pHyTa Ha 3aCTOCYBaHHS iH)KEKLIMHUX IKepeJl CBiYeHHA | IXHIO pafialiiiHy CTiMKICTb. Y APYroMy po3pii
BHCBITJIEHa METOJ VKA TPOBEIEHHS €KCIIEPUMEHTY — IPUrOTYBAHHS 3pa3KiB O OITPOMiHEHHS, ONCaHa
KOHCTPYKLIisl i IpUHUMI [ii BUMipIOBaJIbHUX IPUCTPOIB, IPUCTOCYBaHb 7151 OIPOMiHEHHSI eJleKTpoHamu / TpeTiit
PO3IiJI MICTUTb PE3YJIbTATU NOCIIIKEHD IerpajaliiHO-BiIHOBHUX SBULL, BJACTUBUX BUXIITHUM Ta ONIPOMIHEHUMU
eJIEKTPOHaMu cBiTyiopiozis GaP. [IpoananizoBaHo BIUIMB pafialiiHuX Ae(eKTiB Ha CIIeKTpU BUnpoMiHioBaHHs ClI.
Y 4eTBEpTOMY PO3[iJii PO3IJISIHYTO OCOOJIMBOCTI BOJIbT-aMIIEPHUX XapaKTEPUCTHK CBITIOi0iB, Ofep>KaHuX Ha
OCHOBI TBepaux po3unHiB GaP-GaAs. HaBeieHO pe3ysibTaTy OCIIi/IKEHb BILJIMBY €JIeKTPOHHOro onpoMiHeHHs (E =
2 MeB, ® = 321014 ? 2,6 * 10" cM”™-2) Ha OCHOBHI esiekTpodi3uyHi napameTpu nioais GaAs_1-xP_x (x = 0,85 -
KOBTI, X = 0,45 — nomapaHueBi). BusBieHo 3pocTaHHs gudepeHLiiHOro Oopy, MOCiLOBHOrO ONopy 6a3u Ta
Oap’epHoro norexuiany. [IpoaHanizoBaHo npolecy BiiHOBIEHHS NOCIIPKyBaHUX 3pa3KiB [1py i30XpOHHOMY Binmnaii,
06rOBOPIOIOTHCSI MEXAHI3MU JlerpafialliiiHO-BifTHOBHUX SIBUL,. [T'ITHi1 PO3/ia MICTUTb pe3yJIbTaTh JOCiIPKEeHb
ONTUYHUX XapaKTEPUCTUKYU BUXiIHUX CBiTI0i01iB GaAs_1-xP_x Ta onpomMiHeHUX eaekTpoHamu 3 E = 2 MeB, @ =
10715210716 cm”™-2. TIpoBeieHO OLiHKY IUPUHU 3a60POHEHOI 30HU TBepLoro po3unny GaAs_1-xP_x gy x = 0,45.
Po3paxoBaHo KoeQillieHTH IIOIKOAKEHHSI Yacy XXUTTsSI HEOCHOBHUX HOCIiB 3apsy [j1sl OIIPOMIHEHUX CBIT/IONi0fiB
GaAsP Ta npoaHasi3oBaHO HACJIiIKU BIUIMBY pafialii Ha eKcIulyaTauinuui napamerp T_1, aKuil BU3Ha4yae
TE€PMOCTINKiCTb pO6OTHU Ai0AiB. Y OCTOMY PO3Lii JOCTIIKyBalIUCh CIIEKTPU BUITPOMiHIOBAHHS OiMX CBITIOAi0MIB
(CH) InGaN/GaN, ocHOBHI CKJIa[0Bi sIKUX — JiHis cuHboro CJI 3 ?_max = 443 HM Ta MIKUPOKa PO3TBOEHA CMYTa
BTOPMHHOTO BUITPOMiHIOBaHHS JiloMiHOpopa AIT-YAG (Ce) ? = 500?650 HM. Y po3aisi nokaszaHo, 11j0 HEMOHOTOHHA
3aJIEXKHICTb iHTEHCUBHOCTI CBIYE€HHS Bifl TEMIIEPATYPU 3yMOBJIEHA IIOCUJIEHHSIM €(EKTy €KpaHyBaHHS BHYTPILIHIX
I10J1iB BiIbHUMU HOCISIMH, 8 TAKOXX TEIIJIOBUM raCiHHIM Y pe3yJIbTaTi MigBUILEeHHS LiIbHOCTI GOHOHHOTO rasy. Y
CbOMOMY Po37iJi nokasaHo, mo y CJI InGaN, npu T ? 180 K nHa BAX BuHMKaIOTh 06J1aCTi Bifl, €MHOTO
nudupeHLiiiHoro onopy. BctaHosneHo, 10 npoo6iiiHi AinsgHky Ha BAX - pe3ynbTaT MixkO6ap €pHOTO TyHEeJIOBaHHS

HOCIiB.

2. 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, ? - 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. 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 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+10714? 2,6 « 10716 cm™-2) on the main electrophysical parameters of GaAsl-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 cm™-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 ?_max = 443 nm and a wide bifurcated secondary emission band of the AIT-YAG phosphor (Ce) ? = 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. The seventh chapter shows that in InGaN
LEDS at T ? 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.
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