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IToyaTok erany: 01-2012
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Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hassa oprasnisanii: [HCTUTYT sinepHux pocuimkenb HAH Vkpaiau
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHME eTam: 1950 TuC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlocmimpKkeHHS reTepHUX BIaCTUBOCTEH pafialiiHuxX nedeKTiB y HaliBIpoBiAHNKAxX

Haspa po6oTH (aHrJ1)

Research heternyh properties of radiation defects in semiconductors

Pedepar (yxp)

O6'eKT JOCTiIXEHHS! - BUCOKOOMHMI MOHOKDUCTAJIiYHMI KPEMHIM Ta JIETOBaHUI i30BaJIECHTHUMMM JOMIIIKaMy, ONMPOMiHEHUN
SI€pHMMHU YaCTMHKaMU. MeTa po60Tu - BUBYEHHS 3aKOHOMIpDHOCTEN 3MiH €/IeKTPOQI3NYHUX i CTPYKTYPHUX BJIACTUBOCTEN
HaMiBNPOBIIHUKIB B TOJSIX SIOEPHUX BUIPOMIHIOBaHb, BU3HAUYEHHS MOXJIMBOCTEHl BUKODHCTAHHSI T€TEPHUX BJIACTUBOCTEN
KUCHEBO-KPEMHINIOBAX IPELMINTATIB Yy HEUTPOHHO-OIPOMIHEHOMY KpEMHii. Meroguka mOOCHimKeHHS - JlOCIimKeHHs
ocobnuBocTell (GOpMYyBaHHS pafialifiHUX AedeKTiB y KpeMHil 3 pi3HOI0 KOHIEHTpali€lo AOMIMOK. [JoCaimKeHO OCOOIMBOCTI
(opmyBaHHs papiauiiinux aedekTiB i pafiauiiiHy CTilKiCTb 3pasKiB n Si 3 HU3BKOIO Ta BUCOKOIO KOHILIEHTPAlli€l0 KUCHIO (Bif
5%1015 mo 7*1017 cm 3), ski Gysi0 ONPOMIHEHO WBUIKMMM HEUTpoHamH peakropa BBP-M. IlokaszaHo, mo ¢uioeHC MBUIKUX
HEWUTPOHIB, 3a SIKOTO KOHILEHTPAllisl €JEeKTPOHIB NpsSMye [0 BJIACHOI, HE 3aJIeXXUThb Bili BMICTy KUCHIO. EKCIepUMeEHTalbHO
OTPUMAHO JI030Bi Ta TeMIIEpaTypHi 3a71eXXHOCT] €(peKTUBHOI KOHLeHTpallii HociiB. TeopeTHyHMI1 po3paxyHOK BUKOHAHO B paMKax
yTouHeHoi Mopesi 'occika 3 ypaxyBaHHSIM Iepe3apsiikKu JedeKTiB He TibKU B MaTpulli NMpoBigHOCTI n Si, aje ¥ B 06JaCTsX
IIPOCTOPOBOTO 3apsifly KiaacTepis. [TokazaHO HEOOXiTHICTb ypaxyBaHHs JOJATKOBOTO IEPEKPUTTS 06J1acTell IPOCTOPOBOrO 3apsny
KJIaCTEPiB, IO 0OYMOBJIEHO BBEJIEHHSM TOYKOBUX Je(deKTiB. 3allpOIIOHOBAHO MOJEJb [JIsl IIOSICHEHHS JO30BOI 3aJIEXKHOCTI N p
KOHBepcii y 3paskax n Si 3 HM3bKOIO Ta BHUCOKOK KOHLEHTpALi€l KUCHIO. 3alpOINIOHOBAHO MPUIYIIEHHS, WO IIPOCTOPOBE
PO3MEKyBaHHSl CKyIT4eHb JMBAKaHCiil Ta NUMIKBY3JI0BUX aTOMiB KpeMHilo BifiloBifae 3a mojiokeHHs piBHS Pepmi mobiusy
cepenuHu 3a60pOHEHOI 30HU IPU BeNMUKUX ¢oeHcax. Jocmimkeni BUCOKooMHi 3pasku p - Si (p0 = 1,63-1011 cm-3) i n - Si (n0=
1,19-1014 cm-3), BUPOIIEHOMY METOAOM GE€3THUresIbHOI 30HHOI IIIABKU I1iCJIS OIIPOMiHEHHS IBUAKUMY HEUTPOHAMU pEaKkTopa Ipu
320 oC mo i micas i30TepMIYHOrO Ta i30XpOHHOTO Binnany. BusHaueHO eHepreTUYHi piBHI JMBaKaHCIi B TPbOX 3apSIOBUX CTaHAX y
3asexxHocTi Bif il KoHirypauii. [TpuBeeHo 3HaUE€HHS €HEePreTUYHMX PiBHIB guBakaHCii Ta A - neHTpa micas ixapoi Mopudikarii
¢onoBuMM nmomimkamu. OGIPyHTOBYETHCSI 3POCTaHHSI KOHLIEHTpalii AipOK y BaJ€HTHIN 30HI KPEMHII0 32 paXyHOK YTBOPEHHS

aKLeNTOPHOrO PiBHY, 1[0 HAJIESKUTh F€KCaBaKAHCII.
Pedepar (aHrI)

Object of study - a highresistivity single crystal silicon doped with izovalent impurities irradiated by nuclear particles. Purpose -
study changes of electrophsical and structural properties of semiconductors in the fields of nuclear radiation, determine the
possibilities of using hettering properties oxygen-silicon precipitates in neutron-irradiated silicon. Research methods - research
of radiation defects formation in silicon with different concentration of impurities. Research results: The features of radiation
defects formation and radiation resistance at n-Si samples with low and high concentrations of oxygen (from 5*1015 to 7*1017
cm -3) that were irradiated fast neutrons reactor WWR-M were investigated. It was shown that the fluence of fast neutrons, in
which electron density tends to own, doesn't depend on oxygen concentration. It was experimentally obtained dose and
temperature dependence of the effective carrier concentration. Theoretical calculations were performed within the specified
Gossic's model taking into account not only recharge defects in the matrix of n-Si conduction, but also in the space charge
regions of clusters. It was concluded that consideration of the additional overlapping in space charge regions of clusters is
needed due to the introduction of point defects. The model for explanation of the n p conversion of dose dependence in n-Si
samples with low and high oxygen concentration was proposed. It was assumed that the spatial separation of divacancies' and
diinterstitials' clusters in silicon atoms is responsible for the position of the Fermi level near the middle of the bandgap at high
fluences. It was investigated high-resistance p - Si (p0O = 1,63*1011 cm-3) and n - Si (n0 = 1,19%1014 cm-3) samples grown by float
zone melting after irradiation by reactor fast neutrons at 320°C as well as before and after isothermal or isochronous annealing.
Energy levels of divacancy in three charge states depending on its configuration were determined. The energy level values of
divacancy and A - center are shown after their modification with background impurities. It was established that the increase in



holes' concentration in the valence band of silicon is due to acceptor level formation which belongs to hexavacancy.

Inpexc YIK: 539.12.04, 537.311.322.539.21;12.04

Kogu Temarnunux pyopux HTI: 29.15.35
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): OcobmBocTi popMyBaHHs pajianiiHuX AedeKTiB y KpeMHil 3 Pi3HOI0 KOHLEHTPALi€l0 KUCHIO
Hassa npoaykii (auri): Studies of the formation of radiation defects in silicon with different concentrations of oxygen
OuikyBaHi pe3ybTaTH:

T'anyss 3acrocyBanug: Qi3uKu TBEPOTO TiNa

Onuc npogykuii (ykp): BpaxoByioun BIUIUB POCTOBUX JIOMIIIOK IOCJIiPKEHO AMHAMIKy YTBOPEHHS i Bifnany pagianiiiHux
IedeKTiB B 3aJIEXKHOCTI BiJ] TUITy IPUCKOPEHUX 10HIB Ta HEUTPOHIB, iX eHeprii i (pJroeHCy orpoMiHeHHs. Bu3HayeHo

3aKOHOMIPHOCTI 3MiH €J1eKTpOo(i3UYHUX i CTPYKTYPHUX BJIACTUBOCTEN HaMiBIIPOBIIHUKIB B MOJISIX SI€PHUX BUIIPOMIHIOBaHb.
ConiasnpHO-eKOHOMIYHA cripsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3it mo HIAJIKP

Bruposamskenns HTII: He BupoBamKeHo

CTpoKu BIpoBaj KeHHs: Busnayae HAHY

Bupo6nuk npoaykuii: I51]1 HAH Vkpainu

Coo>kuBavi npoaykuii: Busnayae HAHY

IlepcneKTHUBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJIKP

7. Bi6sriorpagiyHuii onuc

Ony61iKoBaHO 4 po60TH Y HAYKOBHUX KypHaJax Ta 5 y Ipausx KOHPEepeHIii.

8. 3BiTHa JOKyMeHTaNist

KisbKicTh CTOPiHOK B 3BiTi: 23
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTI

IlepeJiik 0ci6O-BHKOHABIIiB
Bapab6am Jlrogmuna IBaHiBHa
BepnuudeHko CiTiiaHa BacusiBHa
Baphina BaneHtuna IBaniBHa
BacuinbkiBcbkuil AHaToilt CTenaHoOBUY
Bopo6tioB Bonogumup 'epacuMoBuY
laiipap I'anmHa IleTpiBHa

Jonronenko Onexkcanzp IleTpoBuy



Konopesa Okcana BonogumupiBHa
Koukin Bacuniit IBanoBUY
JlactoBeupkuii Bonogumup Opannesug
Makyxa Osnekcanap Mukosanosuy
Mapuenko Jlapuca CepriiBHa
ITinkoBcrka MupocaBa borganisHa
[Tetpenko Irop BitanifioBuy

[NoniBues JleoHin AHpiiOBUY

Crapuuk Maprapura IBaHiBHa
Tapraynuk Bomogumup IlerpoBuy

[IImatko 'ayimua I'puropisna

KepiBHHK opraHi3arrii:
Cricenko Bacuib IBaHOBUY
KepiBHHKHU po6OTH:

JIutoBuenko Ilerpo 'puroposuy

KepiBHuK Bigainy peectpanii HayKoBoi gisipHOCTi
YxpIHTEI

IOpyenko T.A.



