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V. BimomocTi npo gucepraniio
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1. Po3po6ka papialiiHO-CTilKUX (POTOZiO0iB HAa OCHOBI LIapyBaTUX CTPYKTYP CeJeHifiB iHziio Ta rasuio

2. Development of radiation-resistant photodiodes based on layered structures of indium and gallium selenides

Pedepar:

1. Y po6oTi po3po6ieHo (i3suKO-TEXHOJIOTIYHi OCHOBY OTPUMAaHHS JIa3epHUM BUNPOMiHIOBaHHAM (oTtopiozis (OI)
Ha OCHOBI p-InSe, KOCIIIKEHO iX XapaKTePUCTUKY, 3aIPONIOHOBAHO MOJeIb GOPMYBAHHS P-N-NE€PEXOLy ITPU
Jla3epHOMY OIIPOMIHEHHI lIapyBaTHUX KpUCTaliB. Briepuie BusiBieHo "edeKT Manux 03" rnpu X- Ta raMma-
onpominenHi Q]I BnacHuit okcug-p-InSe i n-InSe-p-InSe, npuBeneHoO sIKiCHe NOSICHEHHS IPUPOAU IAHOTO e(PEKTY
Ta 3aIIPONIOHOBAHO TEXHOJIOTII0 MOKpaleHHs napameTpis O]l Ha OCHOBI lIApPyBaTUX KPUCTaJliB HU3bKOJL030BUM
ornpomineHHsM 1o 300 P. Briepuie mociizpkeHo BIIIMB rajibMiBHUX ramma-kBaHTiB (Eed = 3 MeB, D = 0,14 - 140 xI'p)
Ta BUCOKOeHepreTnyHux enekTpoHis (E = 12 MeB, D = 3,3 - 330 kI'p) Ha esieKTpU4HI Ta POTOEIEKTPUYHI
xapakrepuctuku InSe(GaSe) @ JI. ITpu npomy crioctepiranocs noJinmeHHs napamerpis OJl, a A1 MaKCHUMaIbHUAX
II03 - He3HayHe 3MEHIIEeHHs JIesIKMX 3 HUX. BIuB pagianii 3BouBCs 10 yTBOPEHHS TOYKOBUX edeKTiB

BaKaHCilHOro Tumy. Briepuie BuB4eHO BIIJIMB ramma-HeNUTpoHHOro (Eed = 8 MeB, ® = 1011 - 1013 cm-2) Ta



peakTopHOro HeiTpoHHoro onpomineHHsi(Eed = 1 MeB, @ = 11014 - 5 1015 cm-2) Ha napameTpu InSe(GaSe) O,
[TokaszaHo, 10 pajialiis IPU3BOIUTH 10 YTBOPEHHS SIK TOYKOBUX HedeKTiB, Tak i kiactepis, 1o € epeKTUBHUMU
LleHTpaMy peKomMbiHallii.

2. In the work the physico-technological bases for the preparation of p-InSe-based photodiodes by laser radiation
are developed, their characteristics are investigated, and a model of the formation of p-n-junctions by laser
irradiation of layered crystals is offered. For the first time it is found the "small dose" effect at X- and gamma-
irradiation of intrinsic oxide-p-InSe and n-InSe-p-InSe photodiodes, a qualitative explanation of the origination of
this effect is proposed and a technique for improvement of the parameters of photodiodes on the basis of layered
crystals with a low dose irradiation is proposed (300 R) . For the first time the influence of bremsstrahlung gamma-
quanta (Eeff = 3 MeV, D = 0.14 - 140 kGy) and high-energy electrons (E = 12 MeV, D = 3.3 - 330 kGy) on electrical
and photoelectric characteristics of InSe(GaSe) photodiodes was investigated. In this case we have observed an
improvement of the photodiode parameters and insignificant decrease of some of them at the maximum doses.
Theinfluence of radiation comes to the formation of point defects of vacancy type. For the first time the influence
of a gamma-neutron (Eeff = 8 MeV, @ = 1011 - 1013 cm-2) and reactor neutron irradiation (Eeff = 1 MeV, ® = 1*1014 -
5*1015 cm-2) on the parameters of InSe(GaSe) photodiodes was studied. It is shown that the radiation results in the
formation of both point defects and clusters, which are effective recombination centers.
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