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1. CtpyxTypa, sudysis i moyaTkosi cTaaii Gpa3oyTBOpEeHHS y HAHOPO3MIpHUX 6araTolIapOBUX CUCTEMax MeTal-
KPEMHIl [1IpY TEPMIYHOMY i pafiallilHOMY BILJIMBi

2. Structure, diffusion and the initial stages of phase formation in nanoscale multilayer metal-silicon systems at

annealing and irradiation

Pedepar:

1. O6'eKT mocimpKeHHs: 6araTomapoBi nepiognyHi NokpuTTs Mo /Sii Sc/Si 3 BUCOKUM CTyIleHeM IepiofuyHOCT] i
IJIaJKOCTI MiXK(a3HUX MEX MOy i nepionom 4-35HM, HaHECEHI Ha MiJKIaIKY 3 TOJiPOBAaHOTO KPEMHIIO METOAOM
MarHeTPOHHOTO PO3NMWJIEHHS. MeTa OOCIiIKEeHHS: BCTAHOBJIEHHS 3aKOHOMipHOCTe! nu(ys3ii, CTPYKTypHHUX i
(a30BUX NIEpeTBOPEHD B HaraTomapoBUX OKPUTTIX HA OCHOBI Sc/Si i Mo/Si npu BUTOTOBJIEHH] i Ha TOYaTKOBUX
cTajlisgx TepMiyHoi Ta pagialiiiHoi aii. MeToau nocikeHb: pEHTIeHiBChbKa AU PaKTOMETPisl, peHTreHiBCcbKa
TEH30METPisl, pEHTr€HiBCbKa MAJIOKYTOBA AU(PaKLis, €JIEKTPOHHA MIKPOCKOIiS 3 BUCOKMM PO3[iJIEHHSIM i pacTpoBa
€JIEKTPOHHA MIKpOCKOIisl. Pe3ysibTaTh: y IpoLeci ofep>kaHHs 6araromapoBux NOKpUTTiB Mo /Sii Sc/Si Ha

MbK(asHuX MeKax IOoiNy YTBOPIOOThCs amopdHi nepemimani 3ouu ckinany MoSi2 i ScSi, siki IpoJgoBXyI0Th POCTU



Ha II0YaTKy i30TEPMIYHOrO BiiNasy; IEPEBAKHMUM AU(PY3aHTOM € aTOMU KPEMHIIO, a peaKLisi CUILUI0yTBOPEHHS
BiZOyBa€eTbCsl HA MEXi MeTaJI-CUJIIUA; TIPU ONIPOMiHEHHI 6araTomapoBuX NOKPUTTiB Mo /Si ionamu He+ i Ar+
MaJIMMUI03aMU TOBLIMHA I€PEMIIIaHUX 30H 30ibIIYEThCS JIHIIHO 3 03010 OIIPOMIHEHHS, a iX cepe/iHiil aTOMHUI
CKJIaJ, BiIIIOBifa€e CcruiaBy ckiagy MoSi8.2 i MoSi3.9, BifoBigHO; HaBEIEHO PE3YJIbTATU IETAIbHOIO BUBYEHHS
CTPYKTYPHHUX NIEPETBOPEHD B 6AraTOMAPOBUX MOKPUTTSIX Sc/Si, ONPOMiHEHUX iMITyJIbCAMU PEHTTEHIBCbKOTO

nazepy. ['anysp 3acTocyBaHHs: (i3uKa TBEpHOro Tijsa, HaHO(i3UKa | HAHOTEXHOJIOTI].

2. Object: high periodical and smooth Mo /Si and Sc/Si multilayers with period 4-35 nm, prepared by magnetron
sputtering method on polished silicon substrates. The purpose: establishment of diffusion mechanisms, structural
and phase transformation in Sc/Si and Mo /Si multilayers during preparation and at the initial stages of annealing
and irradiation. Methods: X-ray diffractometry, X-ray strain measurement, X-ray small angle diffraction, high
resolution transmission electron microscopy and scanning electron microscopy. Results: amorphous intermixed
zones with chemical composition of MoSi2 and ScSi are formed at the interfaces in as-deposited Mo /Si and Sc/Si
multilayers, correspondingly; MoSi2 and ScSi silicides grow during annealing too; silicon atoms were found to be
the fastest diffusion atoms in the multilayers, and silicide formation process occurs at the metal-silicide interface;
ion-beam mixing at the interfaces takes place during irradiation of the Mo /Si multilayers by He+ and Ar+ ions, the
thickness of intermixed zones increase linearly on the dose and average composition of the intermixed zones
formed during irradiation by He+ and Ar+ ions is MoSi8.2 n M0Si3.9, correspondingly; the results of detailed study
of structural changes in Sc/Si multilayers when exposed to intense X-ray laser pulses are reported. The field of
application: solid state physics, nanophysics and nanotechnologies.
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