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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PyGPHK: 29.19.19

Tema guceprauii:
1. Pict, cTpyKTypHO-(}a30Bi IepeTBOPEHHS Ta PEHTI€HOOIITUYHI BJIACTUBOCTI 6araTomapoBiuX HAHOPO3MIPHUX

r1iBKoBUX Komrosuint Co/C

2. Growth, structure, phase transformation and X-ray optics performance of Co/C nanoscale multilayers

Pedepar:

1. O6'ekT: 6araToumapose nepioguune nokpurts Co/C 3 ToBumHaMu mapis Bif 0.8 HM 110 7 HM, SIKE METOZIOM
MAarHeTPOHHOTO PO3NUJIEHHS] HAHECEHO Ha IJIOCKi MOJPOBaHi KpeMHi€BI MiIKIaIKU 1 CKIISIHI MiAKIaIKK1, a TAaKOX
VBIrHYTI 1 oNyKJIi cepruyHi KBapLOBi NifAKIaAKU. MeTa: BCTaHOBJIEHHS 0COOJINBOCTEN (POPMYBaHHSI, CTPYKTYPHUX i
(pa30BUX IEPETBOPEHD TA PEHTTEHOONTUYHUX BIACTUBOCTEN 6araTomapoOBUX HAHOPO3MIPHUX MEPiOIUYHUX
kommnosui Co/C, a TaKOX OCIIiIPKEHHSI MOKJIMBOCTI CTBOPEHHS Ha iX OCHOBI e()eKTUBHOI 300pakyBaJIbHO]
CHCTEMHU 115 CIIEKTPaJIbHOrO Jiana3oHy "Byrienese BiKHO" (4.4 - 5.0 HM). MeToau: peHTreHiBCcbKa A1udPaKTOMETPis,
PEHTreHiBCbKa MaJIOKyTOBa AU(PPAKTOMETPIisl, KOMII'IOTEPHE MOJEJIIOBAHHSI KPUBUX MaJIOKyTOBOI PEHTI€HiBChKOI
nudpakiii, BUCOKOpO3AisbHa IPOCBiYyBajibHA €JIEKTPOHHA MiKPOCKOIIisl, aTOMHO-CMAJIOBA MiKPOCKOIIis,

PEHTI€HOOINTUYHI METOMIY i3 3aCTOCYBaHHSIM CUHXPOTPOHHOTO BUIIPOMiHIOBaHHsI. PesyibraTtu: [lokasaHo, 1o npu



(¢opMmyBaHHi B 6araTomapoBux nepiognyHux nokpurrsax Co/C BindyBaeTbCsl MiKIIAPOBA B3A€MOZIs 11 yneplie
BUTineHi Tpu cTafii B3aemoii. YCTaHOBJIEHO TeMIlepaTypHi iHTepBain CTPYKTypHO-(A30BUX II€PETBOPEHD Y
IOKPUTTSIX IIPM Bifnasnax 3 Temreparypoto Bin 250 C go 600 C. JocnigkeHo peHTTeHOONTUYHI XapaKTepUCTUKU
KOMIIO3uLill. Ha 0CHOBi NOKPUTTIB CTBOpeHO 06'eKTuB l1IBapimnibaa 3 peKOPAHUM O4iKyBaHUM KoeillieHTOM
IIPOITYCKAHHS JJ1s1 BUTIPOMiHIOBAaHHS 3 JJOBXXUHOIO XBUJl 4,4 - 5 HM. ['ayy3b BUKOPUCTAHHS: (i3rKa TBEPIOTO Tina,

(pizvka TOHKUX MJ1iBOK, HAaHO(Pi3nKa

2. Object: Co/C multilayers with Co layer thickness 0.8 - 7 um, deposited by magnetron sputtering method on flat
polished Si substrates, glass substrates, concave and convex spherical silica substrates. The purpose:
determination of growth features, construction and structural transformations, X-ray optics performance of
nanoscale multilayers Co/C and investigation of formation capability multilayers efficient of X-ray optical systems
with Co/C multilayers operating in the "carbon window" region (at wavelengths 4.4 - 5.0 nm). Methods: X-ray
diffractometry, X-ray small angle diffraction, simulating of X-ray small angle diffraction, high resolution
transmission electron microscopy, atomic-force microscopy, X-ray methods with synchrotron radiation sources.
Results: Interfacial interaction during formation in Co/C multilayers and three stages of interaction were
occurred. Temperature ranges for construction and structural transformations in multilayers during thermal
annealing with 250-600C were determined. X-ray optics performance of multilayers were studied. Based on
multilayers Schwarzschild objective with record high throughput at wavelengths from 4.5 to 5.0 nm was developed.
The field of application: solid state physics, physics of thin films, nanophysics
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