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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. BB napameTpiB MarHeTpOHHOT'O OCAIKEHHS Ta TOBIIMHY MOJIIO€HOBOTO LIapy Ha CTPYKTYPHI IIepeTBOPEHHS

B 6araTolapoBuX MOKPUTTIX Mo /Si

2. Influence of magnetron deposition parameters and molybdenum layer thickness on structural transformations
in Mo/Si multilayers

Pedepar:

1. O6'exT: Tpuiaposi miiBku Si/Mo /Si 3 ToBmMHO©0 MosibaeHoBoro mapy Bif 0,1 1o 30 HM i 6araTomaposi
nepiofgnyHi NoKpUTTS Mo /Si. MeTa: BCTaHOBJIEHHS B3a€EMO3B 13Ky MK CTPYKTYPOIO, MOP(OJIOTi€l0, XiMIYHUM
CKJIa[IOM IPOMIKHUX (pa3 6araTomapoBOro MOKPUTTS i TapaMeTpaMy MarHeTPOHHOTO OCAIKEHHS IJ1s1 ONITAMi3alLii
PEKMMIB BUTOTOBJIEHHS 6araTolapoBUX PEHTIeHIBChbKUX g3epkan Mo /Si. MeTonu: esleKTpOHHA MIKPOCKOIIis 3
BHCOKUM pO3[IiJIEHHSIM IIOIIepEeYHHUX 3Pi3iB i B [1J1aHi, peHTreHiBCbKUil (pa3oBUil aHAJIi3, MAJIOKyTOBa PEHTI€HIBCbKA
IM(PPaKTOMETPisl 3 MATEMAaTUYHUM MOJEIOBAHHSIM MaJIOKyTOBUX PEHTI€HIBCbKUX CIIEKTPiB, BUMIPIOBaHHS
ONTUYHUX XaPAKTEPUCTUK 6araTomapoBUX PEHTI€HIBCbKUX A3epKan Mo /Si 32 JoIOMOrol0 CMHXPOTPOHHOTO

BUINIPOMiHIOBaHHS. Pe3ysbTaTu: BIIEPIIE METOLOM TEMHOIIOJIBHOI €JIEKTPOHHOI MiKPOCKOIIii BUSBJIEHO, 1O [IPU



Maslifi HoMiHa/BHIN TOBIMHI mapy MoJibneny 1,5 < tMoHoM < 1,9 HM, PO3MUJIEHOTO METOLO0M MarHeTPOHHOTO
0CaJIKeHHs1 Ha aMOp(PHUN KPEeMHIH, 1Iel map CKIaaeThCs 3 KiaactepiB po3mipom 1-2 HM. [TokazaHo, 1m0 mporiec
nepexopy 3 aMOp(HO-KJIaCTEPHOTO CTaHy B KPUCTAJIiUHNU BifiloyBaeThCs B iHTepBasi ToBKHY 1,9 < tMoOHOM < 2,5
HM, a2 HE CTPUOKOM, SIK BBa)KaJsIoCs paHile. Y cepeinHi JaHoro iHTepBasy CIiBiCHYIOTh aMOP(HO-KIacTePHa i

KpucTaniyHa (pasu. [amy3b BUKOPUCTAHHS: (Pi3nKa TBEpIOro Tisa, (pisuka 6araTomapoBUX CUCTEM

2. Object: three-layer films Si/Mo/Si with a thickness of molybdenum layer from 0.1 to 30 nm and multilayer
periodic coatings Mo/Si. The purpose: determination of the relationship between the structure, morphology and
chemical composition of the intermediate phases of the multilayer coating as a function of magnetron sputtering
parameters for optimization of the production of multilayer X-ray mirrors Mo /Si. Methods: high-resolution cross-
sectional and in plain electron microscopy, the X-ray phase analysis, small-angle X-ray diffractiometry with
mathematical modeling of small-angle X-ray spectra, measurements of the optical characteristics of multilayer X-
ray mirrors Mo/Si using synchrotron radiation. Results: for the first by method of dark field electron microscopy it
was revealed that at the small nominal thickness of molybdenum 1,5 < tMonom < 1,9 nm deposited by magnetron
sputtering on an amorphous silicon, this layer consists from clusters with sizes of 1 - 2 nm. It is shown that the
transition from the amorphous-cluster to the crystalline state takes place in the range of thickness 1,9 < tMonom <
2,5 nm, not abruptly, as previously thought. In the middle of this range the amorphous-cluster and crystalline
phases coexistence is observed. Field of application: solid state physics, physics of multilayer systems
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