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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.35.37

Tema gucepranii:

1. KOMIIOHEHTH CIIEeKTPiB XapaKTEPUCTUYHUX BTPAT €HEPrii eJIeKTPOHIB, BinouTux miiskamu Al, In ta Ge.

2. Components of reflection electron energy loss spectra of Al, In and Ge films

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha €KCIIEPMMEHTATIbHOMY JIOCTIiIKEHHIO MTPOLIeCiB B3aeMO/Iii eJ1eK-TPOHIB
cepenHix eHepriit (100-1000 eB) y noBepxHeBill 061acTi I1iBKOBUX MimeHei Al, In Ta Ge MeTO-I0M CIIEKTPOCKOIIii
XapaKTEPUCTUYHUX BTPAT eHeprii eaekTpoHiB (XBEE), mo Bin6ruBaThCs Bif TBEp-A0ro Tija. 3aIpONOHOBAHO HOBUM
MiaXif 10 KibKiCHUX gociimkeHs criekTpiB XBEE, B paMkax SIKOro po3po6JieHi JBi MeTOIUKY BU3HAYEHHS
KOMIIOHEHTIB CIIEKTPIiB, sIKi He 6a3yI0ThCSI HA MOJeJIsIX B3aEMOZiH €JIEKTPOHIB Y TBEPAOMY Tifi. JociigkenHs Gpopm
KoMIIOHeHTiB criekTpiB XBEE miBok Al, In ta Ge, BU-MipsSIHUX IIPY Pi3HUX KyTax MafiHHS, BUXOAY Ta PO3CisSHHS
€JIEKTPOHIB B [lialla30Hi eHepriil nepBMHHUX eJ1eKTPOoHiB 300-800 eB, nmokasany, 1o JUCIepcis IOBEPXHEBOTO
II7Ia3MOHY Mae NoAaTHUM xapakTep A4 In Ta Big'emHuit nis Al Ta Ge. BusiBiieHuii ik MyJIbTUIIOJIbHOTO
[IOBEPXHEBOTO IJIa3MOHY B KOMIIOHeH-Tax crekTpiB XBEE Al ta Ge. [Ipu pi3HUX 3HaU€HHSIX €Heprii NepBUHHUX
€JIEKTPOHIB BM3HA4Y€HI KYyTOBI 3aJIEKHOCTI IHTEHCUBHOCTEMN IiKiB OJHOKPATHUX Ta JBOKPATHUX BTPAT €HEPTIH,

HOPMOBAHUXHA iHTE€H-CHUBHICTb IIiKa IIPY>KHO BiIOUTUX eJeKTPOHiB. BctaHoBneHo, mo nyis criekTpiB XBEE In Ta Ge



HOPMOBAaHi iHTEHCUBHOCTI MiKiB, OB'SI3aHUX i3 30yPKEHHSIM 00'€MHOr0 IJIa3MOHY, CKJIATHUM HEMOHOTOHHUM 41~
HOM CYTTEBO 3aJI€XaTb Bifl KyTa pO3CiSIHHS €JIeKTPOHiB. Bubip KyTa po3CisiHHS €/1eKTPOHIB MOXKe [IPHUH-1IUII0BO
3MIiHUTH XapakTep 3aJIeXKHOCTEN HOPMOBAaHOi iIHTEHCUBHOCTI NiKa 06'€MHOTO I1J1a3MOHY BiJl €Hep-Tii IepBUHHUX
€JIeKTPOHiB. HOpMOBaHa iHTEHCUBHICTb MiKa MYJIbTUIIOJIBHOTO IIOBEPXHEBOTO I1JIa3MOHY, OLiHKY SIKOi BIAIOCS
BUKOHaTHU 114 criekTpiB XBEE Al, maibke He 3a71€XKATh Bif] KyTiB Ma[liHHS Ta BUXO-]y €JIEKTPOHIB i 3MEHIIyeThCs IIPU
30i/1bLIIEHHI eHeprii IepPBUHHUX €JIeKTPOHIB.

2. The thesis is devoted to the experimental investigation of electron interaction processes of medium energies
(100-1000 eV) in the surface region of Al, In and Ge film targets by reflection electron energy loss (REEL)
spectroscopy. A new approach is proposed for the quantitative study of REEL spectra. It is based on the
simultaneous analysis of a set of spectra measured at different geometries of the experiment. Within the approach
two methods for determination of REEL spectrum components have been developed, not based on models of
electron interactions in a solid. The components have been obtained for Al, In and Ge REEL spectra measured at
different angles of incidence, exit and scattering of electrons in the primary electron energy range 300-800 eV.
Shape analysis of the components in the range of single energy loss has shown that the surface plasmon dispersion
is positive for the In film and negative for the Al and Ge films. A multipole surface plasmon peak is revealed in the
components of REEL spectra of the Al and Ge films. Angular dependences of peak intensities of single and double
energy losses, normalized on the peak intensity of elastic reflected electrons, have been determined for different
values of primary electrons energy. For In and Ge REEL spectra it is found that normalized intensities of the peaks
concerned with excitation of volume plasmons essentially depend on an electron scattering angle in a complicated
nonmonotonic manner. The selection of the electron scattering angle can fundamentally change the character of
dependences of the normalized volume plasmon peak intensities on primary electron energy. For REEL spectra of
Al film it was possible to estimate the normalized peak intensity of multipole surface plasmon. This intensity
weakly depends on angles of electron incidence and exit and decreases with the increase of primary electron
energy.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTbh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Haxopaxin Mukosa ['puroposuy

2. Nakhodkin Mykola Grygorovych

KBasidikamis: n.¢p.-m.u., 01.04.04



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odilifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. BaropopHiit AHaTouiit ['1i60BUY

2. 3aropopHiit AHaTtosiit I'i6oBuy

KBasidikamis: n.¢p.-m.u., 01.04.08
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. SIkoBKiH IBaH MukosaiioBuy4

2. SIkoBKiH IBaH MukosaiioBruy

KBasidikamis: 1.¢p.-m.1., 01.04.04
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

Baache IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIIbHOCTI

bpopnn Muxaino CeMeHOBUY

Bpoayn Muxaiino CeMeHOBUY

IOpuenko T.A.



