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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JedexToyTBOpEHHSI Ta KiHETHMYHI €(eKTU B ONPOMiHEHMX i TepMiuHO O0OpOGIEHUX HaMiBIPOBiAHMUKAX Ta HAaHOCTPYKTypax Ha iX

OCHOBI

Ha3zBa po6oTH (aHrJI)

Defect formation and kinetic effects in the irradiated and thermally treated semiconductors and nanostructures on their basis

Pedepar (yxp)

JocrifskeHo CHeKTpy BUIIPOMiHIOBaIbHOI pekom6iHalii citiomioniB GaP. I[TokasaHO, IO OMPOMiHEHHsS ramMma-KBaHTaMU Ta
eJleKTpoHaMu 3 eHeprielo 1 MeB cnpuunHse perpafauilo CBiYeHHs, sIKa 3yMOBJIEHA BBEIEHHSIM O€3BUIIPOMIHIOBATIBHUX PiBHIB
papianiiHux pedekTiB. BusBieHO, IO €KCUTOHHE BUIIPOMIHIOBAHHS, TIOB'S3aHE 3 aHIriysIjelo 3B'A3aHUX Ha aTOMax asoTy
€KCUTOHIB, MPOSBJISE NMigBUIIEHY YyTIMUBICTh IO pafialii MOPiBHAHO 3 iHIIMMU JIiHISIMA CIIEKTPY. BCTaHOBJIEHO, 10 JOBrOTpUBAIA
peJiaKcariisi IIpoBigHOCTI ONPOMIHEHOTO eJIeKTpOoHamu 3 eHeprieio 1 MeB docdiny rasmiio 3ymoBieHa CKYMTYEHHSIMM TOYKOBUX
nedexriB miamerpom 40 - 65 aHrcTpem i BuCOTOIO moTeHmianbHOro 6Gap'epy 0,6 - 0,95 eB. Jedexrw, BimmnosimanbpHi 3a
pesakcarniiizi sBuma, BignamooTrecs npu Temneparypi 300 ~oC. BinHoBneHHs npoBigHOCT 3pas3ka BifgdysaeTscs npu 500 ~oC.
Cy4acHi MeToIy KOMIT'IOTEPHOTO MOJIE/IIOBAHHS JAIOTh 3MOTY PO3PaxyBaTU €HEPrii yTBOPEHHS Pi3HOMAHITHUX Ae(EKTIB rpaTKy i
IOCIiIKyBaTH BIUIMB Ha HUX 30BHIIIHIX (akTopiB. MeTo[, MOJIeKy/IIpHOi AUHAMiK/ 6YB 3aCTOCOBAaHUH [I71s1 BU3HAYEHHS] OCHOBHUX
NapaMeTpiB, O XapaKTEPU3YIOTh pajliallifiHi MOMKOIKEHHS Y KpUCTanax Gocdiny raiio: oporosoi eHeprii yrBOpeHHs JePEKTY
E(sub d), eHeprii yrBopeHHs1 BakaHCii, JuBaKaHCii, BAKaHCIlHUX MyCTOT, aTOMiB NPOHUKHEHHSI Ta aHTUCTPYKTYPHUX IE(EKTIB.
OpHOYaCHO i3 eKCIIepUMEHTAJbHUX [AAHMX, OAEPKaHUX HAa ONPOMIHEHUX eJIeKTpOHaMu Kpuctasax GaP, 6ys0 BH3HA4YeHO
BEJIMYMHY [IOPOrOBUX €HEprii 3mileHHs aroMiB Ga ta P: 3a 3MiHOIO [104aTKOBOI MIBUAKOCTI BUJAJIEHHS HOCIIB Ta 3a MaAiHHSIM
iHTEHCUBHOCTI BUIIPOMIHIOBAaHHS 3B'S3aHOTO €KCUTOHY. OnepskaHi 3HaueHHs E(sub d) xopesooTh i3 JaHUMM KOMII'IOTEPHOTO
MopesoBaHHs. [lokasaHo, mo y cBiTaomionax GaP nmpu onpomiHeHHi anbda yacTuHKaMu 103010 10712 cm”™-2 crocTtepiraetbes
eeKT Manux A03, SKUI NPOSIBIISIETbCS Y BUMVIA] "IOKpalleHHs" apaMeTpiB: 30i/IbIIEHHSI EMHOCTI p-N-Tiepexony npu KiMHaTHIN
TemnepaTypi i BeauunHu AudepeHIiiiHOro Ornopy BOJbT-aMIIEPHOi XapaKTePUCTUKU, 3MEHIIEHHS! BEeJIUYMHU IOTEeHLiabHOTO
6ap'epy MiX o6GaacTsIMU. BusiBleHi OCOGIMBOCTI 3yMOBJIEHI SIIEPHUMM PEAKLisIMU 32 y4acTiO anbda YaCTUHOK i BUCOKUMU
piBHsIMM iOHi3allii, BHACHiOK SIKMX BHMHUKAIOTb AONATKOBI JOHOPU. B ymMOBax BHUCOKUX PiBHIB 30YH’KEHHS €JIeKTPOHHOI
nificucTeMy KpUCTally 3HAQUYHUN BHECOK y CTPYKTYpHE BIIODPSAKYBAHHS IepeXifHOi 06JacTi MOKe CTBOPIOBATH TaKOX eQeKT

pafialiliHo-CTUMYJIbOBAHOTO TeTEPYBaHHS e (PeKTiB.
Pedepar (aHr1)

The LED GaP radiative recombination spectra were investigated. The nature of separate lines is found out. It is shown, that
gamma-quanta and 1 MeV electrons irradiation introduces non-radiating levels of radiative defects, which causes glow
degradation. It is revealed that the exciton radiated emission which caused by bounded to atom of nitrogen exciton annihilation,
shows the raised sensitivity to the radiation compared with others spectral lines. It is shown that the long-term conductivity
relaxation of irradiated GaP by electrons with 1 MeV energy is mainly caused by point defect clusters with diameter of 40 - 65
angstrom and potential barrier height of 0,6 - 0,95 eV. Relaxation defects are annealed at 300 ~oC. The recovery of the
irradiated sample conductivity occurs at 500 ~oC. Modern methods of computer simulation allow calculating the creation
energy of lattice defects and their changes caused by external factors. The molecular dynamics method was used to study main
parameters of radiation defects in GaP: threshold energy of defect formation E(sub d) and the energies of formation of a
vacancy, a double vacancy, vacancy cavities, penetrating atoms, and antistructural defects. Values of threshold shift energies of
P and Ga atoms were obtained from the experimental data obtained on the electron-irradiated crystals, namely: using changes
of the initial velocity of carrier removal and decreasing of the emission intensity of a bound exciton. The obtained values of



E(sub d) correlate with the results of the computing modeling. It was shown that in the LED GaP the effect of low doses was
observed when irradiated with alpha-particles by dose of 10™12 cm”™-2. This effect manifests itself in the form of "improving" of
the parameters: an increase in capacitance of p-n-junction at room temperature and the magnitude of the differential resistance
of current-voltage characteristic, the reduction in the potential barrier between the areas. Identified features are caused by
nuclear reactions with alpha-particles and high levels of ionization, as a result of which there are more donors. In the conditions
of high levels of excitation of the electron subsystem of the crystal the effect of radiation-stimulated gettering defects can also
create the significant contribution into the structural ordering of the transition region.

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

Kopu Temarnynux pyopuxk HTI: 29.19.11
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykii (ykp): PesysibraTy focizmkens GOTOMIOMiHECe I, KIHETUKY peslakcaliitHAX IPOLeCiB Ta MOJeJIIOBAHHS

IedexTiB CTpyKTypH y KpucTanax ¢pocdiny rasmito.

HaszBa npoaykuii (anri): Research results of photoluminescence, kinetics of relaxation processes and modeling of the structural
defects in gallium phosphide crystals.

OuikyBaHi pe3ysbTaTH: Pe3ysibTaTi JOCiIKeHb 32 PyHIaMeHTanbHo HIP
T'any3p 3acTocyBaHHS: pafianiiina ¢isuka, ¢pisuka TBeporo Tina

Onuc npoaykuii (ykp): [IpoBeieHO eKCliepuMEeHTabHI JOCiIPKEHHsI CIIEKTPIiB BUITPOMIHIOBAJIbLHOI peKoMbiHallii cBiTi0aioziB
GaP. BusiBnieHo gerpafallilo CBi4eHHs, 3yMOBJIEHY BBE€JI€HHSIM O0€3BUNPOMiHIOBAIbHUX PiBHIB pafialiiiHuX AedeKTiB BHACIILOK
OonpoMiHeHHs raMMa KBaHTamu ~~60Co abo esnekTpoHamu 3 eHeprieto 1 MeB. BcTaHOBI€HO MifiBUIIEHY YyTAUBICTb A0 pafialiii
TIOPiBHAHO 3 iHIIMMMU JIiHISIMU CIIEKTPY €KCUTOHHOTO BUIIPOMIHIOBAaHHS, TIOB'I3aHOTO 3 aHIrijIAlieo 3B'43aHMX HAa aTOMax a30Ty
€KCUTOHIB. BusiBieHo y Kpuctanax ¢pocdiny rajiio, oipoOMiHEHUX €JIEKTPOHAMU 3 eHeprieto 1 MeB noBrorpusaiy pesakcaliio
MIPOBiIHOCTI HOCIiB 3apsLy, 3yMOBJIEHY CKyITU€HHSIMU TOYKOBUX AedeKTiB fiameTpom 40 - 65 aHTCTpeM, sKi BifjaaioBaaucs npu
temriepatypi 300 ~oC. BigHoBI€HHS IPOBiAHOCTI 3pa3ka Bigoysanocs npu 500 ~oC. 3acTOCOBaHO METO, MOJIEKYJISIPHOL
IUHAMIKM [7151 BU3HAU€HHSI OCHOBHUX I1apaMeTpiB, 110 XapaKTepu3yloTh pafiialliiiHi MOMKOIKEeHHs y KpucTanax ¢pocdiny rasio:
noporoBoi eHeprii yrBopeHHs fedekty E(sub d), eHeprii yTBOpeHHsI BakaHCii, AUBaKaHCii, BakaHCiIHUX MyCTOT, aTOMIB

IIPOHUKHEHHA Ta aHTUCTPYKT

ComiasbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenns HTII: He BoposamkeHo

CTpOKH BIPOBaJ KEHHS: BU3HAYAIOTHCS 3aMOBHUKOM

Bupo6nuk npoaykuii: I517] HAH Vkpainu

CnosxuBavi npoaykuii: IOH im. B.€. Jlamkapsosa HAH Vkpainu, I® HAH Ykpainu, KHY im. Tapaca IlleBueHKka
IlepcriekTHBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJIKP
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