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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi ninxony y po3BUTKY CTPYKTYPHO-UYYTJIMBOI X-IIPOMEHEBOI CIIEKTPOMETPIi Ta fudpakromeTpii ckiagHux

KpI/ICTaJ'Ii‘-IHI/IX CITIOJIYK, TOHKOILJTiBKOBUX Ta HaHOpOBMipHI/IX napyBaTux CUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New approaches in the development of structural-sensitive X-ray spectrometry and diffractometry of complex
crystalline compounds, thin film and nanosized layered systems

Pedepat yKpaiHCBKOIO:

3a JomoMOroI0 METOIiB JBOKPUCTAJIbHOI ClIeKTPOMeTpii Ta mudpakTomMeTpii, KoOCOHECUMeTPpU4YHOi Tornorpadii,
aTOMHO-CHUJIOBOI MiKPOCKOIIii Ta METOZY Mac-CIIEKTPOMETPii BTOPUHHUX i0HIB aBTOPaMU IPOBEEHI KOMILJIEKCHI
TOCJIiIPKEHHS MEXaHi3MiB Ta JUHAMIKU CTPYKTYPHUX 3MiH, sIKi BilOyBalOTbCS B €MiTaKCiaJbHUX Mapax 3aj1i30-
iTpieBuX rpaHariB, IpUNIOBEpXHEBUX Liapax MoHOKpucTaniB CdTe, enitakciiinux ctpykrypax CdxHgl-xTe no i micmas
iMIyaHTalii ioHiB apceHy Ta B IOPUCTOMY KpeMHii 1o i micsist ioHHoi imnianTanii pochopy. OCHOBHUMU
3aBOAHHSIMU POOOTH OYJI0 CTBOPEHHS HOBUX OPUTiHAJIbHUX METOIUK KiJIbKiCHOI OLIIHKY CTPYKTYPHOI
HEOJHOPITHOCTI KPUCTAIIYHUX CIIOJNYK, @ TAKOX XapaKTepy CTPYKTYPHUX 3MiH, OTPMMAaHUX IIPU Iii pi3HUX
30BHIIIHIX YUHHUKIB ITPY BUKOPUCTAHHI METO/IiB X-TIPOMEHEBOI 6araToxBUIbOBOI AudpakToMeTpii Ta nudpaxirii
IIOBiIbHUX €JIEKTPOHIB Ha BilOMBAHHS; PO3POOKA HOBUX IIPOIPAMHUX IIPOJYKTIB J1s1 OOPOOKU JaHUX
€KCIIepUMEHTIB y BUNAKY peasizalii pisHux cxem au@pakuii X-npomeHiB, siKi J03BOJISITb BUSIBUTH CTPYKTYPHI
3MiHM y KpUCTaJax, MiAaHuX 30BHIIIHbOMY BILIMBY (aT€pMiYHUM IIpOLiecaM MiKpOXBUJIBOBOTO BU-TIPOMIHIOBAaHHS,
IIBUJIKIN TepMiuHiil 06po6Li Ta ioHi3yIoUill paaiallii);po3po6Ka TeOPEeTUYHMX OCHOB 6araTopiBHEBOI 06POOKU
€KCIIEPMMEHTAIbHUX X-TIPOMEHEBUX Ta €JIEKTPOHHUX CUTHAJIIB, 10 MICTATb KOHLEMNLi0 OOUNCIEHHS I aHali3y
I0JaT-KOBUX PiBHIB CUTHAJIB, 3a6€3Me4y0Th peaisalio epeKTUBHUX MeTOAiB QinbTpa-1ii, ampokcumatiii,
JIOKaJIbHOI 00pOOKY i aHaJli3y CUTHaJIIB 3 BUKOPMCTAaHHSM 3aC0-0iB LITYYHOTO iHTEJIEKTY, SIKi IPU3HAYEeHI IJIs
CyMillleHH$I 300pa’keHb 3a JOIIOMO-TOI0 T€HETUYHUX aJIFTOPUTMIB Ta aHasli3y IapaMeTpiB CUTHAJIB 32 JOIIOMOTOI0
IITYYHUX HEIPOHHUX MePeX; ~-po3pobKa Ta OOI'PYHTYBAHHS TEOPETUYHOI MOl JOCIiIKeHHS MOPQOJIOTii
noBepxHi kpucTasniB CdTe Ta ii BIJIMB Ha SIBUILA IIEPEHOCY 3apsy i MeXaHi3MU AeTeKTyBaHHs X- i O-

BUIIPOMiHIOBaHHS.

Pedepar aHIJIiHCBKOIO:

Authors performed complex studies of the mechanisms and dynamics of structural changes occurring in epitaxial
layers of iron yttrium garnets, subsurface layers of CdTe single crystals, CdxHgl-xTe epitaxial structures before
and after implantation of arsenic ions and in porous silicon before and after ionic implantation of phosphorus.
These studies were performed using the methods of double-crystal spectrometry and diffractometry, skew-
asymmetric topography, atomic force microscopy and the method of mass spectrometry of secondary ions. The
main objectives of the work were to create new original methods for quantifying the structural heterogeneity of
crystalline compounds, as well as the nature of structural changes obtained by various external factors using X-ray
multiwave diffractometry and diffraction of slow reflected electrons; development of new software products for
processing experimental data in the case of various X-ray diffraction setups that will allow to detect structural
changes in crystals exposed to external influences (athermic processes of microwave radiation, rapid heat
treatment and ionizing radiation); development of theoretical foundations of multilevel processing experimental X-
ray and electronic signals, containing the concept of calculation and analysis of additional signal levels, and
providing the implementation of effective methods of filtering, approximation, local processing and analysis of
signals using artificial intelligence, which are designed to compare images using of genetic algorithms and analysis
of signal parameters using artificial neural networks; development and substantiation of a theoretical model for
studying the morphology of the surface of CdTe crystals and its influence on the phenomena of charge transfer



and mechanisms for detecting X- and o-radiation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: KoMIIeKCHMIA 6araTopiBHEBUI METO, HEPYIHYIOYOi CTPYKTYPHO-4yTJIMBOI X-
IPOMEHEBOI [[iarHOCTHKYU CTPYKTYPHUX 3MiH y CKJIa[JHUX 32 KPUCTAIIYHOIO GYIOBOIO TBEPAMX PO3INHAX, TOHKUX
nyiBKax Ta 6araTouapoBUX HAHOPO3MIPHUX CUCTEMAX, a TAKOX y IIPUIIOBEPXHEBUX IIapaxX HaIiBIPOBiTHUKIB,

MigmaHuX 30BHIIIHIM BIIJIMBAM

Hazpa HTII anrsiiicbKo10: Complex multilevel method of non-destructive structurally sensitive X-ray
diagnostics of structural changes in complex crystalline solid solutions, thin films and multilayer nanoscale
systems, as well as in near-surface layers of semiconductors exposed to external influences

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3p 3acTOCYBaHHS: M72.19 JlociKeHHsI i1 eKCliepUMeHTabHi Po3po6Ku y cdepi iHINX NTPUPOIHIIHNX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: 3anpononoBano 6araTopiBHEBMIT METOJI, BUBHAYEHHS MTOJIOKEHHS OCOGIMBUX JIITHOK HAa 306paskeHHi
METOAOM CYMIIIEHHS 3 €TAJIOHOM, SIKUM BUKOPUCTOBY€ NOLATKOBUM PiBEHD BiKOH. JI0JaTKOBUM PiBEHDb
Bi/Ipi3HSI€TbCA Bifl IOYAaTKOBOTO CUTHAJY 33 aMIUIITYJHUMU NTapaMeTPaMu i OOUMCIIIOETbCS MIIIXOM MHOXKEHHS
SICKPaBOCTi (PparMeHTy 300pakeHHs €TajJloHa Ha IBOBMMIPHY PyHKI0 ['ayca. Lle 103B0JIs€ BUKIIIOUNUTH BILJIMB
KpaioBux e(eKTiB IpY 0OUNCJIEHH] [10JI0’KEHHS OCOOJIMBUX [iJISIHOK, 33 PAXYHOK YOT0 [10XMOKa OOUNCIIEHHS
KOOPJMHAT TaKuX LiJSHOK, 30KpeMa By3iiiB cMyT Kikydi, He nnepesuiye 1 nikcesb. OTpUMaHi KOOPAUHATHU BY3JIiB
BUKOPUCTAHO [17I51 aBTOMAaTUYHOTO BU3HAYEHHS TI0JI0KEHHS cMYT KiKyui Ha 306paskeHHi Ta /1711 BACOKOTOYHOTO
004MCJIEHHS TapaMeTpiB ix npo@inis. Po3pobieHa Ha HOBOMY piBHiI KOHIIENILisl 6araTopiBHEBOrO MiIXONY [0
CTBOPEHHS HOBUX METOJIiB HEPYINHYIOUOI CTPYKTYPHO-YYTINBOI X-IIPOMEHEBOI NiarHOCTUKU CKJIAJHUX 32
KPUCTaIiYHOI0 6YZ0BOIO TBEPAUX PO34MHIB, TOHKUX IIJIIBOK Ta 6araTomapoBUX HAHPO3MipDHUX CUCTEM Ta
MIPUIIOBEPXHEBUX 1apiB HAMiBIIPOBIAHUKIB, MiJaHUX 30BHIIIHIM BIJIMBAMHA OCHOBI MO/IiKOBaHOI KiHeMaTU4YHOi a60
y3araJibHEHOi AMHaMI4HOi Teopii udpaxiiiz BpaxyBaHHs e(eKTiB qu@y3HOro po3CisiHHS Bif] iCHYIOUMX Ta
HOBOYTBOPEHMX AE€(PEKTIB KPUCTANIIYHOI CTPYKTYPHU. 3alIpDONIOHOBAHO HOBi TEOPETUYHI METOIM aHAJIi3y Ta
PO3PaxyHKy 6araTo-XBUJIbOBUX AU(PPAKTOrPAM Y CXEMi a3MMYTaJIbHOTO CKaHYBAaHHS 1J1s1 Pi3HUX reo-MeTpii

Ivpakiii Bif KpUCTaliB Ta TBEPAUX PO3YMHIB

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Gynnamentanshi nocnimkenns y chepi npupogHudmnx

HayK

Brnyius HTII Ha moBKiJjs:

BrnposaaykenHss HTII: Bnposamxeno
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