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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KineTnyHi Ta ONTUYHI BJIaCTUBOCTi HAHOCTPYKTYPHUX CUCTEM OIIPOMIHEHUX BUCOKOEHEPTreTUYHUMU €JIEKTPOHAMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Kinetic and optical properties of nanostructured systems irradiated by high-energy electrons.

PedepaT ykpaiHCbKOIO:

OG6’eKT HocCiIKeHHs — mpoliecH edeKTOyTBOPEHHS B MaTepiasax HaHO- Ta MiKpOeJIEKTPOHIKHY, sKi BiiOyBalOTbCS
Iiz oieo BUCOKOEHEePreTHYHOro OIIPOMIHEHHSI Ta HACTYIIHUX TeMIIepaTypHUX Bifmanax. Meta po6otu —
IOCHiIKeHHs pafiauiiiHux eeKTiB B CyyacHUX MaTepiasax HaHO- i MIKpOeJIEKTPOHIKY - ByIJleleBUX HaHOTPYOKax,
BiZJHOBJIEHOMY OKCHi rpapeHy, MOHOKPUCTAIiYHOMY KPEMHIi, KpeMHi-OKCUAHUX IliBKax nc-Si/Si02, 3 MmeToro
PO3LIMPEHHS MEX 3aCTOCYBaHHS MaTepiasliB Ta MIOKPalleHHs [IapaMeTPiB IpUjafiB BUTOTOBJIEHUX Ha IX OCHOBI.
MeTtony JOCiIKEHHS — €KCIIEPUMEHTAJIBbHI Ta TEOPETUYHI NOCIIII)KEHHS MIPOLECiB YTBOPEHHS, Mirpariii ta
TpaHcopmaliii gedeKTiB, sSIKi BUHUKAIOTh BHACJIIJOK OIIPOMiHEHHI eJIeKTpOHaMU 3 eHeprieto 1 - 5 MeB, BiiuBy ix
Ha eJIEKTPUYHi, ONITUYHi BJaCTUBOCTI Ta MarHiTONPOBiAHICTh MaTepiaiB. JlocaiIKeHHs BigOyBaauch 3
3acTocyBaHHSM iHppauepBoHoi Oyp’e, Paman Ta Oke CrieKTPOCKOTii, BUMipiB BOJIbT-aMIIEDHUX XapaKTEePUCTUK,
OIIPOMIHIOBAJIbHMX YCTAaHOBOK. [Ipy JOCIIiI>KEHH] TEMIIEPATYPHOI 3aJIEXKHOCTI €JIEKTPUYHOTO OIOPY ITy4KiB
BYIJIELIEBUX HAHOTPYOOK ONIPOMiHEHMX €JIEKTPOHAMU 3 eHeprieto 1 MeB BUsIB/IEHO iCHYBaHHS Bifiany iHIyKOBaHUX
pagianieo nedeKTiB Ipu TeEMIEpaTypax HIKIUX 3a KiMHATHY. JloBeieHO, 1Mo y fiana3oHi remmnepatyp 7 - 300 K
Bifnas iHAyKOBaHUX pafialieo nedeKTiB BinbyBaeThCs 3TiIHO peaklii Iepioro nopsaaKy. [Ipu HU3bKUX
temneparypax (7-40 K) Bignan BindyBaeTbcs 6€3aKTHBaliNMHO, a 1pu Temneparypax (100-300 K) npouec Binnany
BimOyBaeTbcs 3 eHeprieto aktuBauii ~ 0,05 eB. BctaHOBIEHO, O B BiTHOBIEHOMY OKCHZi rpadeHy OIIPOMiHEHOMY
ripu 300 K cniocrepiraetbCsi HEMOHOTOHHA 3aJIEKHICTb IMTOMOTO OIIOPY Bif| 403U OIIPOMiHEHHS. [l030Ba
3aJI€KHICTb MOSICHIOETHCS KiJIbKiCHUMU 3MiHaMU B 3B’13KaX SP3, SIKi CTBOPIOIOTh HOBI MIJISIXU IJI51 €71IeKTPUIHOTO
CTpyMy. B kpemHii 1eroBaHoMy 60pOM, KM 3a3BMYail MIMPOKO BUKOPUCTOBYETHCS B BUPOOHULITBI Cy4aCHUX
CyOMIKpOHMX IIpUJaiB Ta (POTONEPETBOPIOBAYIB COHSIYHOI €Heprii, BUSIBJIEHO Psif, HOBUX Ae(EKTIiB 0 CKIAY SIKUX

BXOZSITh aTOMU 6OpY.

Pedepar aHr1ilicbKOIO:

The object of research is the processes of defect formation in nano- and microelectronic materials, which occur
under the influence of high-energy irradiation and subsequent temperature annealing. The purpose of the work is
to study the radiation effects in modern materials of nano- and microelectronics - carbon nanotubes, reduced
graphene oxide, monocrystalline silicon, silicon oxide nc-Si/SiO2 films, in order to expand the application of
materials and to improve the parameters of devices based on them. Research methods - experimental and
theoretical investigations of the processes of formation, migration and transformation of defects that occur due to
irradiation with 1 - 5 MeV electrons, their influence the electrical and optical properties and magnetic conductivity
of the materials. The studies were performed using infrared Fourier, Raman and Auger spectroscopy,
measurements of volt-ampere characteristics, irradiation systems. Investigations of the temperature dependence
of the electrical resistance of carbon nanotubes bundles irradiated by 1 MeV electrons have revealed the
availability of an annealing of radiation-induced defects at temperatures below room temperature. It is shown that
in the temperature range 7 - 300 K annealing of radiation-induced defects occurs according to the first-order
reaction. At low temperatures (7-40 K) annealing occurs without activation, and at temperatures 100-300 K the
annealing process occurs with activation energy of ~ 0.05 eV. It is established that in the reduced graphene oxide
samples irradiated at 300 K there is a nonmonotonic dependence of the resistivity on the irradiation dose. The
effect is explained by quantitative changes in sp3 bonds, which create new pathways for electric current. In boron-
doped silicon, which is commonly used in the production of modern submicron devices and solar energy



converters, a number of new radiation defects that include boron atoms were identified.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: HoBi jaHi PO BIJIMB ONPOMIiHEHHS BUCOKOEHEPTETMYHUMMY €JIEKTPOHAMY Ha
npolecu Mmirpatii Ta Binnany nedekris pagialiiHoi Tpupoay, Ha MarHiTONPOBITHICTb, HA ONITUYHI Ta €JIEKTPUYHI
BJIACTMBOCTI HAHOCTPYKTYPHUX CUCTEM Ha OCHOBI ByTJIelo, (ByIJIeleBUX HAHOTPYOOK, rpadeHiB, ri6pugHux

CTPYKTYp Ha iX OCHOBIi), MOHOKPHUCTAIiYHOTO KPEMHIIO Ta KpEMHi-OKCUAHUX CTPYKTYP.

Hazpa HTII aHrsiicbKoI0: New data on the influence of high-energy electron irradiation on the processes of
migration and annealing of radiation defects, on the magnetic conductivity, on the optical and electrical properties
of nanostructured carbon systems (carbon nanotubes, graphene, hybrid structures based on them),
monocrystalline silicon and silicon oxide structures.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

l'asy3s 3acTocyBaHHS: 72.19
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