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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)

JocmifKeHo BIJIMB raMMa-OIlPOMiHEHHS Ha KOHLIEHTPALLiIO i pyXJIMBiCTh OCHOBHHUX HOCIiB 3ap4y B repmaHii i kpemHii. [TokazaHo,
0 B KMCHEBMICHUMX 3pa3kax n-Ge Ta n-Si, a TAKOK y KOMIIEHCOBAaHMUX KPUCTaIax N-Si, CIIOCTEPIraeTbCs aHOMaJIbHE 3POCTaHHS
PYXJIMBOCTI BiJj AO3M ONMPOMIHEHHS B 06JaCTi 3MIlIaHOTO PO3CiSIHHS. 3alpOIOHOBAHO MOJEJIb, KA 0a3yeThCsl HA BPaxyBaHHI
4YacTKOBOI HeHTpasizanii 3apsny posciioodnx LeHTPIB 3apsgoM pagjiauifHuxX »edekTiB, 10 T'eHEPYIOTbCS OIMPOMIHEHHSIM
MEepEeB)KHO B OKOJIMILi PO3Cil0I04MX LeHTpiB. [IpuiiHsATa MOJesb SKiCHO MOSICHIOE €KCIIEPUMEHTAJIbHO OJiepKaHi pe3ysbTaTy.
JocniaKeHo 3MiHM TeMIepaTypHUX 3aJIeXKHOCTEM PYyXJMBOCTI HOCIIB 3apsily B MOHOKpHCTajax N-Si, BUPOIIEHUX METOLOM
YoxpasyibChKOTO, SIKi BiATIAMIOBAINCS i OXOJIOPKyBannCs 32 pisHuX ymoB. Kpucranu Bipnamosanucs rnpu 1200 i 500 ~oC nporsarom
2 ropvH. Bignan cynpoBOIpKyBaBCs MIBUIKMM ab0 IOBIIBHUM OXOJIO[KeHHIM. [TokazaHo, Mo pyXJIMBICTb HOCIIB 3apsify y BUNAJKy
IOMILIKOBOIO PO3CilOBaHHS BU3HAYAETHCS HE TUILKM YMOBAaMU TEPMOBIiAIAy, ajie ! IBUAKICTIO OXOJIOIKEHHS. BCTaHOBIIEHO, 10
BBEJIEHHS JIOMIIIKKM T€PMaHil0 B KPEMHIN N-TUILY, BUPOLIEHUN METOAOM Y0OXpasbChKOro, MifIBUILIye MOro pafialiliHy CTIMKIiCTb
npu6aM3HO Ha MHOpspoK. [Ipumyckaerbcs, MO repMaHil y KpemHii € pekom6iHaniiiHuM neHTpoM g nap QOpenkess, Lo
MIPUTHiYye BBEAECHHS TINIMOOKMX AeEKTiB BaKaHCiiHOro tumy. [Ipy BBELEHHi i30BaJIeHTHOI HOMIIIKM Te€pMaHil0 B KPUCTAJU
KpeMmHilo i TpuBanux Tepmosignanax (go 300 rom) mpu 450 ~oC y 3paskax KpPeMHiI0 P-TUIly, JIETOBAaHUX [OMIIIKOI0 60pa,
BiIOyBa€TbCsl p-N KOHBEPCisl. BCTaHOBIEHO cyTTeBe 3HWKEHHS €(QEKTUBHOCTI YTBOPEHHS TEPMOJOHOpPIB y pociigax i3

KOHBEPTOBAHUMU 3pa3KaMu BHaCJIi,lIOK JIETYBaHHA KpI/ICTaJ'IiB erMHiIO ,D,OMiIIIKOIO repmaHilo.
Pedepar (aHrI)

The influence of gamma-irradiation on the concentration and mobility of majority charge carriers in germanium and silicon is
investigated. In the oxygen-containing samples of n-Ge and n-Si, and in the compensated crystals of n-Si, the mobility is shown
to grow anomalously with irradiation dose in the region of combined scattering. A model is proposed which is based on the
partial neutralization of scattering center charges by those of the radiation defects produced by irradiation mainly around the
scattering centers. This model qualitatively accounts for the data obtained experimentally. The changes of temperature
dependences of charge carrier mobility in n-Si single crystals, grown by the Czochralski method, which were annealed and
cooled under various conditions, have been investigated. The crystals with resistivities 0.3 and 4.4 Ohm cm were annealed at
1200 and 500 "oC during 2 hours. The annealing was accompanied by fast or slow cooling. It was shown that mobility of free
carriers in the case of impurity scattering is determined not only by thermal-annealing conditions but the rate of cooling. It was
found that the introduction of the germanium impurity in n-Si, grown by the Czochralski method, increases its radiation
hardness of about an order of magnitude. It was assumed that germanium in silicon is a recombination center for the Frenkel
pairs, which suppresses the introduction of deep defects of the vacancy type. In p-silicon samples doped with boron impurity p-
n conversion occurs under introduction of isovalent germanium impurity into the silicon crystals and the long thermal annealing
(up to 300 hours) at 450 ~oC. The substantial decrease in the effectiveness of the formation of thermodonors in the
experiments with the convertible samples due to the doping of silicon crystals by the germanium impurity was established.

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

Kopgu Temarnynux pyopuxk HTI: 29.19.11



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): Pe3ysbTaTyl JOCIiIPKEeHb BIUIMBY OIIPOMiHEHHS i Bifillasly Ha TEPMIiYHY CTaGifbHICTD pafialiiHuX
IedeKTiB y HamiBIPOBiTHUKAX, a TAKOX BIJINBY €JIEKTPUYHO-HEAKTUBHUX Ta i30BaJIEHTHUX JOMIIIOK Ha KiHETUYHi ePeKTH i

(opMmyBaHHS pagiauitHuX AePEeKTiB y KpeMHii.

Hassa npoaykii (anrui): The results of studies of the influence of irradiation and annealing on the thermal stability of radiation
defects in semiconductors, as well as the influence of electrically inactive and isovalent impurities on the kinetic effects and the
formation of radiation-induced defects in silicon.

OuikyBaHi pe3yJbTaTh: Pe3ynbTaT JOCiIKeHb 32 pyHaamMeHTanpHoo HIIP
T'anmyss 3acTocyBaHHS: pafianiiina ¢isuka, ¢pisuka TBeporo Tina

Onuc npoaykuii (yKkp): [IpoBeieHO eKcriepuMeHTabHi JOCiIPKEHHS 0COOINBOCTEN BIJIMBY raMMa-OIIPOMiHEHHSI Ha
KOHLEHTPAIiIO i PyXJIMBICTh OCHOBHMX HOCIIB 3apsAy B KPUCTa/IaX repPMaHilo i KpEMHIIO N-TUITY ITPOBIIHOCTI, BUPOIEHNUX
MeTo0M HoXpaslbChKOTO. BUSIBIEHO B 0671aCTi Ma/IMX 103 ONIPOMiHEHHS aHOMAaJIbHE 3pOCTAHHS PYXJIMBOCTI. 3allpOIIOHOBAHO
MOJEJIb, IKa AKiCHO MOSCHIOE OfepKaHi pe3ynbTaty. [IpoBeieHo JOCHiIKEHHS 3MiH TEMIIEPATYPHUX 3aJIEXKHOCTEN PYXJIUBOCTI
HOCIIB 3apsy B MOHOKpUCTasax n-Si<P>, BupomeHnx MeTogoM YoxpanbChbKOro, SKi BifIlamoBaarcs i 0X0JI0/IKYBalInCs 3a Pi3HUX
YMOB. BCTaHOBJIEHO 3aJIEKHICTh PYXJIMBOCTI HOCIIB 3apsy y BUNAJKY JOMIIIKOBOIO PO3CiIOBaHHS HE TiJIbKU BiJl YMOB
TEPMOBIZIIay, ajie 1 BiJl MIBUIAKOCTI OXOJIOKEHHS. BUsIBIEHO MiABUILEHHS PalialliiiHOI CTIMKOCTi KUCHEBMICHUX KPUCTAJIB N-
KPEMHII0 MPUOIM3HO Ha NMOPSLOK IPY BBEIEHHI i30BaJIEHTHOI JOMIIIKY FrepMaHilo, Ha siKill pekombiHy1oTh napu Openkens,
MIPUTHIYYIOUM TAaKUM YAHOM BBEJI€HHS IMIMOOKMX IePEKTIB BaKaHCITHOTO TUITy. YHACJIIIOK JIETyBaHHS KPUCTAaliB KPEMHIIO

JIOMIIIKOIO T€PMaHil0 BCTAHOBJIEHO CYTTEBE 3HUKEHHSI €(PeKT

ConianpHO-eKOHOMIYHA cripsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Bruposamaskenns HTII: He BupoBamKeHo

CTpOKH BIPOBaJKE€HHSI: BU3HAYAIOTbCSI 3AMOBHUKOM

Bupo6nuk npoaykuii: I51]1 HAH Vkpainu

CnosxuBavi npoaykuii: IOH im. B.€. Jlamkapbosa HAH Vkpainu, I® HAH Ykpainu, KHY im. Tapaca IlleBueHKa
IlepcneKTHUBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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