O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0221U106816
Jep>kaBHuM peecrpaniiinuii Homep: 0116U008468

Bigkpura

Dara peecrpamnii: 21-12-2021

1. ETaniy BUKOHAHHS

Homep eTany: 5

Hasga eramy: AHaJli3 OTPMMaHUX JJAHUX Ta y3araJbHEHHS pe3yJbTaTiB JOCIIiIKEeHb 00 MPOLeCciB yTBOPEHHs! i TpaHcdopMaliii
pagialiiiHux nedeKTiB Ta BIVIUBY AedeKTHO-IOMIIIKOBOI B3aeMOJii Ha €1eKTpOQi3nyHi i CTPYKTYpHi BIaCTUBOCTi €JIeMEHTapHUX
HaMiBNPOBiIHVKIB, 6iHAPHUX CIIOJIYK i TBEPAUX PO3UMHIB Ha ix OCHOBI. [IporHO3yBaHHs AerpajauiliHuX 3MiH XapaKTePUCTUK

CBITJIOBUIIPOMIHIOIOYMX NPWIIAJIIB Y pafialiiiHMX T0JISX Ta MOLIYK IUISAXiB MiJBUILEHHS IX KBAHTOBOTO BUXOZY.
ITowaToxk eramy: 01-2021
3akiHueHHs eTamy: 12-2021

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaseupb

HasBa oprasisanii: [HCTUTYT siiepHUX JocTimKeHb HarionanpHoi akagemii Hayk Ykpainu
Kopg, €IPIIOY /IITH: 23724640

IliznmopsakoBaHicTk: HanioHanbHa akasieMist HayK YKpaiHu

Agppeca: npocnexkTt Hayku, 6yg. 47, M. Kuis, 03028, YkpaiHa

Tenedon: 380445252349

Tenedon: 380445254463

E-mail: interdep@kinr.kiev.ua

WWW: http: / /www.kinr kiev.ua/

3. BnacHuk pesyabtartiB HIJKP (mpoaykiiii)

HasBa oprasisanii: [HCTUTYT siiepHUX JoclimKeHb HarionanpHoi akagemii Hayk Ykpainu
Kopg, €IPIIOY /IITH: 23724640

Agppeca: npocnekt Hayku, 6yg. 47, m. Kuis, 03028, Ykpaina

IliznopsiaxoBaHicThk: HarjionanbHa akajemist Hayk YkpaiHu

Tenedon: 380445252349

Tenedon: 380445254463

E-mail: interdep@kinr.kiev.ua

WWW: http: / /www.kinr kiev.ua/



Hassa opranisanii: HanioHanbHa akageMis HayK YKpaiHu
Kog, €IPIIOY /ITIH: 00019270

Agppeca: Bys1. Bonogumupcseka, 6yg,. 54, m. Kuis, 01061, Ykpaina
IligmopsaAKOBaHICTS:

Tenedon: 380442343243

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa o715 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOIPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepena piHaHCYBaHHS

IkepeJio giHaHCcyBaHHS: 7713 - KOWITHU EPKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMIH eTtam: 899.906 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Hedexktn pamiallifHOrO i TEXHOJIOTIYHOTO TOXOMPKEHHS Ta IXHill BIJIMB HAa BJIACTUBOCTI HAMIBIPOBITHUKOBUX MarepiajiB i

CBITJIOZIOAHUX CTPYKTYP

Haspa po6oTH (aHrJ1)

Defects of radiation and technological origin and their influence on the properties of semiconductor materials and light-
emitting diode structures

Pedepar (ykp)

YHacnigoK OnpoOMiHEHHS MIBUJKMMY HEUTPOHAMHU PeaKTopa 3 eHeprieio 2 MeB BCTaHOBJIEHO 3POCTaHHS MMOBIPHOCTI TYHEJILHOTO
npo6o10 B 3eseHux gocdin-raniesux (GaP) cBiTiomiofax Ta JaBUHHOTO — B YEPBOHUX. Y Pe3yJbTaTi OIPOMiHEHHS CBITIOAi0gHUX
CTPYKTYp apcCeHiny asmoMiHilo-raiiio (AlxGal-xAs) mBUIKAMUA HEHUTPOHaMM peakTopa 3 eHeprieio 1 MeB BusiBieHo papialiiiHO-
CTUMYJIbOBAHE 3POCTAHHS IPSIMOILO CTPYMy, 3yMOBJIEHE 3MEHUIEHHSM KOHLEHTPALii OCHOBHUX HOCIIB 3apsily Ta 4acy >KUTTS
HEOCHOBHUX HOCIiB YHACJiIOK pajiallilHOro BBEAEHHS MACTOK. [JOCIIIPKEHO ONTHUYHI XapaKTEPUCTUKU CBITJIONIOJIB apCeHin-
docdin ramio (GaAsl-xPX) BUXiTHUX Ta ONPOMIHEHUX eJIeKTpOoHamu 3 eHeprieio 2 MeB ¢moencamnu 10715-10716 cm™-2.
BusBiieHO 3HAYHO BMILY pafiallifiHy CTiMKiCTh LMX CBITJIOfiOMIB MOPIiBHSIHO 3 iX docdif-ranieBumMu aHanroramu. BcTaHOBIEHO
NMOJBINIHUI BIUIMB yJIbTPa3BYKOBOi 06poOKy Ha GaP cBiT/Ioniofn: 3 OMHOTO GOKY, PyiiHyBaHHS! €KCUTOHIB, 3B'I3aHUX HA KOMILJIEKCI
Zn-0O, Ta QOpMyBaHHS OUCJIOKALIMHUX CITOK i PYXOMHUX IMCJIOKALifHUX MakeTiB, KOTPi € objacTsmMu Oe3BUIPOMiHIOBAIbHOI
pexombiHauii, a 3 iHImOro GOKy, CIPUSHHS Bifnany pafialiliHuX AeQeKTiB y 3pa3Ky i 3MEHIIEHHIO KiJIbKOCTi MiKpOILJIa3M.
[TokasaHO NEePCNEKTUBHICTb BUKOPUCTAHHS YJIbTPA3BYKOBUX XBUJIb JIJI4 MOJIIIIEHHS XapakTepucTuK GaP cBiTofiofiB 3 BUCOKOIO
KOHIIeHTpaljielo nedeKTiB, 0CO6JIMBO OMNPOMIHEHUX IMBUAKUMU YaCTUHKAMU. JJOCIHIIKEHO OCOGIUBOCTI pesbedy MOBEpPXHI
docdiny ranito, sikuit GopmMyeThCs TiJ, BIJIMBOM Pi3HMX BUIiB papianii. BusieHo Ha moBepxHi kpuctaniB GaP, onpomiHeHux
BHCOKOEHEPreTUYHMUMU €JIEKTPOHAaMH, IIPOTOHaMU Ta anbda-d4aCTUHKAMHU, HAHOropOM (HaHOBUCTYMH), (popMa i PO3MIpH SIKMX
Gynu crienudivHUMY 17151 KOSKHOTO BUJY pajiarii i 3ameskasnu B, Macy i eHeprii YaCTMHOK. Y3arajibHEHO Pe3yJbTaTy JOCJiIKeHb
BILJINBY OIPOMiHEHHsI, TeEpMOOOPOOKY i HanpasieHoi NpyXHOi Aedopmanii Ha BIACTUBOCTI MOHOKPUCTATIYHOrO N-KpeMmHio. B

ONPOMIHEHOMY HEWTPOHAMM KPEMHii Oflep)KaHO CKOPOYEHHS 4Yacy MNpeuuIiTauii KMCHIO 3aBASKU OOJATKOBOMY BBEIEHHIO



3apO/IKiB IPELMITITATIB 32 y4acCTi NEPBUHHUX pafiallilHUX 0e(EKTiB, CTBOPEHUX OIIPOMiHEHHSIM.
Pedepar (aHrI)

An increase in the probability of tunneling breakdown in the green GaP light-emitting diodes (LEDs) and avalanche breakdown
in the red GaP LEDs was revealed due to irradiation with 2 MeV fast reactor neutrons. As a result of irradiation of LED structures
of AlxGal-xAs with 1 MeV fast reactor neutrons, a radiation-stimulated increase in the forward current was revealed, caused by
the decrease in the concentration of the majority charge carriers and in the lifetime of minority carriers due to the radiation
introduction of traps. The optical characteristics of GaAsl-xPx LEDs, initial and irradiated with 2 MeV electrons by fluences of
10715-10716 cm”™ -2, were investigated. Significantly higher radiation hardness of these LEDs was revealed in comparison with
their phosphide-gallium counterparts. A twofold influence of ultrasonic treatment on GaP LEDs was established: on the one
hand, the destruction of excitons bound on the Zn-O complex and the formation of dislocation networks and mobile dislocation
packets, which are regions of nonradiative recombination, and, on the other hand, the promotion of the annealing of radiation
defects in the sample and the decrease of the number of microplasmas. It was shown that the use of ultrasonic waves is
promising for improving the characteristics of GaP LEDs with a high concentration of defects, especially those irradiated with
fast particles. The features of the surface relief of GaP, which is formed under the influence of different types of radiation, were
investigated. On the surface of GaP crystals irradiated with high-energy electrons, protons, and alpha particles, nano-hills were
found, the shape and size of which were specific for each type of radiation and depended on the mass and energy of the
particles. In neutron-irradiated silicon, a reduction in the oxygen precipitation time was obtained due to the additional
introduction of precipitate nuclei with the participation of primary radiation defects created by irradiation.

Inpexc YIK: 548.571;548.4, 539.21:539.12.04;548:539.12.04;538.95-405:539.12.04, 538.97-405, 548.571; 548.4; 548:539.12.04; 538.97-
405

Kopgu Temarnunux pyopuk HTI: 29.19.11, 29.19.21, 29.19.25
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): Y3araabHeHi pe3ybTaTy JOCiIKeHb BIUIMBY edeKTiB pafialliiiHoro i TeXHOJIOr4HOrO MOXOPKEeHHS Ha
€JIEKTPUYHIi, BUIIPOMIHIOBaJIbHI Ta CTPYKTYPHI BIaCTUBOCTI €JIeMEHTapPHUX HaMiBIIPOBiTHUKIB, 6iHAPHUX CIIOJIYK i TBEPIUX
PO3UNMHIB Ha iX OCHOBI Ta pEKOMEHallii I[0J0 METOLIB BiIHOBJIEHHS NETPalOBaHUX pafiallie€lo XapakKTePUCTUK

HAIiBITPOBiIHUKOBUX MaTEPialiB i CBITI0IiOAHUX CTPYKTYP.

Haszsa npoaykuii (anri): The generalized research results of influence of the radiation and technological origin defects on the
electrical, emitting and structural properties of elementary semiconductors, binary compounds and solid solutions based on
them and recommendations concerning the methods for reconstructing of the degraded characteristics of semiconductor
materials and LED structures after irradiation.

OuikyBaHi pe3yJbTaTH: Pe3yibTaTi JOCIiIKEHb 3a PyHAaMeHTanbHowo HIIP
T'anyss 3acrocyBaHHs: Panianiiina ¢i3uka, pizuka TBepgoro Tina

Omuc npogykuii (yKp): [TokasaHo NepCreKTUBHICTh BUKOPUCTAHHS YJIbTPa3ByKOBUX XBUJIb 17181 MOJIIIIEHHS XapaKTePUCTUK
onpominenux GaP cBiTyiopioniB. BusiBieHo audy3iiiHO-peKoMOiHALITHUI MeXaHi3M eJIEKTPOIIPOBITHOCTI y cBiTyIoAiofax GaAsP
npu 300 K Ta nepeary pekom6iHaliiiHoi KomnoHeHTH 11pu 77 K. [TokazaHO OCHOBHY poJib AUQY3ii BakaHciil pocdopy y
BiZTHOBJIEHH] eJIeKTPUYHUX NTapaMeTpiB AiofiB GaAsP. Onep>kaHo 3ayIe>KHICTh IMPUHU 3a60poHeHoi 30Hu GaAs0,55P0,45 Bif,
TeMIIepaTypH, sika OIMCYETHCS CIiBBiIHOMEHHIM BapuiHi a5 cionyk A3B5. BuzHaueHo napametp T1, sikuil BU3Havae

TepPMOCTIKicTb po6oTu GaAsP miomiB.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: 3a pe3ysibTaTamMy IIPOBEIEHUX JOCIIiIKEeHb 1I0Ka3aHO NepCIeKTUBU

BUKOPHUCTAHHS yIbTPa3BYKOBOI XBUJIi 1711 BiJTHOBJIEHHS XapaKTEPUCTHUK JE€rPalOBaHMX pafialli€lo CBITI0Mi0AHUX CTPYKTYP.
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: He BoposamxeHo

Crpoku BrnpoBamykeHHs: 01.202112.2021

Bupo6nuk npoaykuii: I517] HAH Vkpainu



CnosxuBavi npoaykuii: IOH im. B.€. Jlamkapsosa HAH Vkpainn,, I® HAH Ykpainy,
IlepcrieKTHBHI pUHKH:
IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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