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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOI BYEHOI pagu): [ 64.245.01
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IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 29.19.19

Tema gucepranii:
1. PicT, cTpyKTYypHO-(}a30Bi IEPETBOPEHHS Ta PEHTI€HOOIITUYHI BJIACTUBOCTI 6araTomapoBuX HAHOPO3MIpHUX

n1iBKoBUX Kommo3sutint Co/C

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

Pedepar:

1. O6'exT: 6araTouapose nepioguune nokpurtsa Co/C 3 ToBumHaMu mapis Bif, 0.8 HM 10 7 HM, SIKE METOZIOM
MarHeTPOHHOI'O PO3NUJIEHHSI HAHECEHO Ha IJIOCKI N0JIipOBaHi KpEMHI€BI MiAKIIAAKY 1 CKIISHI MiAKIIaAKY, 2 TAKOX
YBirHyTi i1 ONyKJIi cpepryHi KBApLOBi MigKaaAKU. MeTa: BCTAaHOBJIEHHS 0COOIUBOCTEN (POPMYBAHHS, CTPYKTYPHUX i
(a3oBuX epeTBOPEHDb Ta PEHTI€HOONTUYHUX BIACTUBOCTEN 6araTomapoBUX HAHOPO3MIPHUX MEPiOIUYHUX
komnosutiit Co/C, a TakoX JOCIIiIKEHHS] MOKJIMBOCTI CTBOPEHHSI HA iX OCHOBI e(peKTUBHOI 300paXKyBaJIbHO]

CHUCTEMHU J1JIs1 CIIEKTPAJIbHOTO Jiana3oHy "Byrielese BikKHO" (4.4 - 5.0 HM). MeToau: peHTreHiBChbKa AU pPaKTOMETpis,



PEHTreHiBCbKa MaJIOKyTOBa AU(PAKTOMETPIisl, KOMII'IOTEPHE MOJEJIOBAHHSI KPUBUX MaJIOKyTOBOI PEHTI€HiBChKOI
nudpakiii, BUCOKOPO3AisibHA IIPOCBiYyBabHA €JIEKTPOHHA MIKPOCKOIIisl, aTOMHO-CUJIOBA MiKPOCKOIIif,
PEHTTeHOONTUYHI METOIY i3 3aCTOCYBAaHHAIM CUHXPOTPOHHOTO BUIIPOMiHIOBaHHS. PesysbraTu: [lokasaHo, o npu
(opMyBaHHi B 6araTomapoBux nepiognyHux nokpurtsix Co/C BindyBaeTbCs MiXKIIAPOBA B3a€MOJisl 1 ynepie
BUJIiJIeHi Tpu CcTafii B3aemofii. YcTaHOBIEHO TeMIIepaTypHi iHTepBain CTPYKTYPHO-(a30BUX IIEPETBOPEHD Y
IOKPUTTSIX IIPM Bifnasnax 3 Temreparypoto Bin 250 C go 600 C. JocnimkeHo peHTTeHOONTUYHI XapaKTepUCTUKU
KoMIio3uLiil. Ha ocHOBi NOKPUTTIB cTBOpeHO 06'eKTuB lIIBapimnibpia 3 peKOPAHUM O4iKyBaHUM KoeillieHTOM
IIPOITYCKAHHS 1151 BUTIPOMiHIOBAHHS 3 JJOBXUHOIO XBUJI 4,4 - 5 HM. ['ayy3b BUKOPUCTAHHS: (i3rKa TBEPIOTO Tina,
(pizvka TOHKUX MJiBOK, 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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