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1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga eramy: 3'siCyBaHHS BIJIUBY YMOB OIPOMiHEHHS i TEpPMOOOPOOKY Ha BJIACTUBOCTI MOHOKPUCTAIIYHOTO KPEMHIIO.

HocninxeHHs edeKTiB akyCTO-eKCUTOHHOI B3aemoaii y GaP cBiTinogionax.
IToyaToxk eramy: 01-2018
3akiHueHHs eTamy: 12-2018

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HCTUTYT siepHuX nociimkens HAH Vkpaiau
Kog, €IPIIOY /IIIH: 23724640

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu
Appeca: MCII-03680, M. Kuis, nip. Hayku, 47

Tenedon: 525-81-48

Tenedon: 525-44-63

E-mail: kinr@kinr.kiev.ua
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3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

HasBa opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Kopg, € IPIIOY /IITH: 00019270
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4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynuii o6car dinancyBaHHS 3a 3BiTHMH eTam: 637.038 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

HedexTn pafiallifHOrO i TEXHOJIOTIYHOIO TOXOMPKEHHS Ta IXHill BIJIMB HAa BJIACTUBOCTI HAMiBIPOBITHUKOBUX MarepiamiB i

CBITJIOAIOAHUX CTPYKTYDP.
Ha3zBa po6oTH (aHrJI)

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

Pedepar (yxp)

PospaxoBaHo kpuBi mpouecy TpaHcdopmauii A-IeHTPiB Ta 3MiH IHTEHCHBHOCTI cmyr [Y-morsimHaHHS, MOB'SI3aHUX i3
MmeTtacrabinbHruMu craHamu pedexry CiOi, mpu Bifgmani eJeKTPOHHO-ONPOMIHEHOrOo KpeMHilo. BusHaueHo eHeprii akTuBaii
HaKONMYEHHs i Biamasy nomnepenHukiB yTBopeHHs1 crabinbHoro CiOi-gedexry (1,1; 1,7; 2,5 eB). 3ampornoHOBaHO MOEJb
MetacTabinpHOi CiOi-napu. BusiBjeHO 3B'SI30K MiXK IIOSIBOIO B ONPOMiHEHUX MIBUAKMMU HEUTPOHAMU pPeakTopa 3paskax n-Sii p-Si
06'eqHaHVX piBHIB JUBaKaHCil Ta KOHQIrypanilHUMy nepexofaMy JUBaKaHCIi 3i cTaHy 3 6i7bLIOI0 Y CTaH 3 MEHIIOIO AXCTOPCI€ i
HaBnaku. [lokasaHo, mo gedopmalis I'paTKM KPEMHilo, 3yMOBI€Ha Ae(EKTaMU MiXKBY3JI0BOTO THUIY, 3MEHIIye NMOBIPHICTb
KoHirypariitHoi rnepe6yi0BM [MBaKaHCIil, YHACIIIIOK YOro 3MEHIIYEThCS KOHLEHTPAllisl 06'efHaHMX PiBHIB ABidi Bin'emHo (Ec -
0,23 eB - B n-Si) i gogaTtHO (Ev + 0,283 €B - B p-Si) 3apsAKeHNX AUBAKAHCI/A. BCTaHOBJIEHO, O TPUBAJIMI BUCOKOTEMIIEPATYPHUN
Bignan (1200™0C, 72 rog) 3paskiB n-Si, HE3aJI€KHO Bif, CIIOCOOY JIETYBaHHS JOMIIKOI Gocdopy, CIpusie reHepalii rmmooKux
IOHOPHUX LEHTPIB y pasi K IOBIJIBHOIO, TaK i WBUIKOrO OXOJIOIKEHHS, 1 IIOMITHO 3HMKye KOHLEHTpALil HOCIiB 3apsmy. Y
3pasKax, JIErOBaHUX Yepe3 pOo3ILIaB, KOHLEHTpallis 3MEHIIyeTbCsl B 1,5 - 2 pa3y, B TpPaHCMYTalLiliHO jleroBaHux - y 1,5 - 3,5 pasa,
NIpUYOMYy B OCTAaHHbOMY BUNAAKy €(QeKT CWIbHille BUPAKEHUN IpPU IIBUIKOMY OXOJOIXEHHi. BusBieHo, mo B moji
yJIbTPa3BYKOBOi XBMJIi iIHTEHCUBHICTL CBiueHHs GaP CBIT/IOfi0/liB MOHOTOHHO 3MEHILIYEThCS; MiCJId NPUMIMHEHHS [ii YIbTPa3ByKy
CIIOCTepiraeTbcsl MOCTYIOBE BiJHOBJIEHHS IHTEHCHMBHOCTI BUIIPOMiHIOBaslbHOI pekom6iHalii. BcTraHOBieHO, 1o [erpagaliiizi
SBUIA BUHUKAIOThb YHACJIJOK PYMHIBHOrO BIUJIMBY YJIbTPAa3BYKy HA 3B'A3aHi €KCMTOHM Ta MOSBU HEPIBHOBAXXHMX 3a KiMHATHOI

TeMIIEPATYPH JUCJIOKALIAHUX CKYITYEHD.
Pedepar (aHrI)

The curves of the process of transformation of A-centers and the curves of changes in the intensity of IR-absorption bands
associated with metastable states of CiOi defect are calculated upon annealing of electron-irradiated silicon. The activation
energies of accumulation and annealing of the precursors of the formation of the stable CiOi-defect (L1; 1.7; 2.5 eV) were
determined. The model of metastable CiOi-pair was proposed. The relationship was revealed between the appearance of
generalized divacancy levels in n-Si and p-Si samples irradiated by fast-pile neutrons and the configuration transitions of
divacancy from the state with greater distortion into the state with smaller distortion and vice versa. It was shown that the
deformation of silicon lattice caused by the interstitial-type defects reduces the probability of the configuration restructuring of
divacancies, as a result of which the concentration of generalized levels of twice negatively Ec - 0.23 eV - in n-Si) and positively
(Ev + 0.283 eV - in p-Si) charged divacancies is decreased. It was established that long-term high-temperature annealing
(1200™0C, 72 h) of n-Si samples, regardless of the method of phosphorus doping, promotes the generation of deep donor
centers in the case of both slow and rapid cooling, and significantly reduces the charge carrier concentration. In samples doped
through the melt, the concentration decreases by 1.5 - 2 times, and in transmutation-doped ones - by 1.5 - 3.5 times, and in the
latter case, the effect is more pronounced with fast cooling. It was revealed that in the field of an ultrasonic wave, the intensity
of the luminescence of GaP LEDs monotonously decreases; after the termination of the action of ultrasound, a gradual recovery
of the intensity of radiative recombination is observed. It was established that the degradation phenomena arise as a result of
the destructive effect of ultrasound on the bound excitons and the appearance of the pile-up of dislocations that are non-



equilibrium at room temperature.

Ingexc 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 nponykuis (HTII)

HTII 1

Hassa npoaykii (yKp): Pe3ysbraTy [oClimpKkeHs crenudiky BIJIMBY YMOB OIIPOMiHEHHs i TEpMOOOGPOOKY Ha BJIACTUBOCTI

MOHOKPHUCTAJIIYHOrO KPEMHIIO Ta e(eKTiB aKyCTOEKCUTOHHOI B3aemozii y GaP cBiTionionax.

Hassa npoayxkii (aurur): The research results of the specifics of influence of the irradiation conditions and thermal treatment
on the properties of single-crystal silicon and the effects of the acoustoexcitonic interaction in GaP light-emitting diodes.

OuikyBaHi pe3yJbTaTh: Pe3ynbTaT JOCiIKeHb 32 pyHAaMeHTanpHoo HIIP
T'anyss 3acrocyBaHHS: 72.1 JloCTiIKEeHHS 11 €KCIIEPUMEHTAJIbHI PO3POOKHU y cPepi NIPUPOAHUYMX i TEXHIYHUX HAYK

Onuc npozykuii (ykp): Po3paxoBaHo KpuBi rpotiecy Tpancopmaliii A-1ieHTpiB Ta 3MiH iHTeHCUBHOCTI cMyT [Y-TIoriMHaHH,
MOB'sI3aHUX i3 MeTacTabinbHnmu ctaHamu gedexry CiOi, nmpu Binnasi e-onpomineHoro Si. 3arIporoHOBaHO MOJEb
MeTacTabinbHOi CiOi napu. BusiBiaeHO 3B'130K MiX I0SBOIO B OTIPOMiHEHUX MIBUAKMMU HEUTPOHAMU 3paskax n-Sii p-Si
00'eHaHMX PiBHIB AMBaKaHCii Ta KOHPIrypaliliHUMM [IepexoaMy JUBaKaHCii 3i CTaHy 3 Gi/IBIIOI0 Y CTaH 3 MEHIIOIO AUCTOPCI€l0.
BcranoBiieHO, o gerpajauirizi sBUILA BUHUKAIOTh YHACIIILOK PYMHIBHOTO BILUIMBY Y3 HA 3B'I3aHi EKCUTOHU Ta I10SIBU

HepiBHOBaXKHUX NpU 300 K CKyITYeHb AMCIOKALIA.

ConianpHO-eKOHOMIYHA cripsimoBaHicTe HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpOKH BIPOBaJ KE€HHS: BU3HAYAIOThCS! 3aMOBHUKOM

Bupo6uuk npoaykuii: I51] HAH Vkpainu

CnoskuBayi npogykuii: IOH im. B.€. JlamkapboBa HAH Vkpainu, IO HAH Ykpainu, KHY im. Tapaca IlleByenka
IepcneKTHBHI pUHKH: YKpaiHa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu Ta ymoBu nepepavi npogykuii: Criisbai HIIKP
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