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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. ®opmyBaHHs HaHOPO3MipHUX ITiBOK Ti-O-N Ta Cr-O-N ioOHHO-TIpOMEHEeBUMU MeTOLAMU

2. Formation of nanoscale Ti-O-N and Cr-O-N films with ion-beam methods

Pedepar:

1. O6'exrt: nniBku Ti-O-N ta Cr-O-N HaHOPO3MipHOI TOBIIMHM Pi3HOI CTEXiOMETPii, OflepKaHi METOaMU IOHHO-
[IPOMEHEBOTO PO3NMUJIEHHS Ta IOHHO-CTUMYJIbOBAHOIO OCaJKEHHS. MeTa: BCTAHOBJIEHHS 3aKOHOMIPDHOCTEN CUHTE3Y
m1iBOK Ti-O-N Tta Cr-O-N HaHOPO3MipHOi TOBIIMHU 33 JOMOMOT0I0 METO1iB iOHHO-TIPOMEHEBOTr'O PO3IIUJIEHHS Ta
iIOHHO-CTUMYJILOBAHOTI'O OCAI)KEHHS Y KOHTPOJIbOBAHOMY BaKYyMHOMY CEPEIOBHULII [ ONTHUMI3allii IpoLeciB
OJIEP>KaHHSI HAHOPO3MipHUX (PYHKLIOHAJIbHYX IITIIBOK Ta HAHOTE€TEPOCTPYKTYP 3 Halepes 3alaHuMU
BJIACTUBOCTSIMUA. MeTO/IM: PEHTTreHiBCbKa (OTOEIEKTPOHHA CIIEKTPOCKOIIisl, TYHEJIbHA Ta aTOMHO-CUJIOBA
MiKpPOCKOIIisl, METOJl MacC-CIIEKTPOMETPii BTOPMHHUX iOHiB, METO/, MaTeMaTUYHOTO MOJIEJIIOBaHHSI IIPOOIry iOHIB y
TBEPAOMY TiJli - maket rporpam SRIM, opurinaibpHi METOLM BUMiPIOBaHHS IIapaMETPIB Iy4YKiB iOHIB i aTOMHO-
MOJIEKYJIAPHYX ITOTOKIB Y BAKYYMHOMY Ce€penoBuILi. Pe3ynbTaTi: 3anponoHOBaHA TEXHOJIOTISA CUHTE3Y IIiBOK Ti-O-

N HaHOPO3MiPHOI TOBIMHYU OCAIPKEHHSIM B KOHTPOJIbOBAHOMY BaKyyMHOMY CE€PEJIOBULIi TUTAHY, SIKUI



PO3MUJIIOETHCS ITYYKOM i0HIB Ar+ 3 eHeprielo = 5 KeB Ta HU3bKOIO 1iJIbHICTIO iOHHOTO CcTpyMy Ha MimeHi (10 - 15
MKA /cm2). [TokazaHO BIJIMB BaKYyMHUX YMOB I1iJ], 4aC CHHTE3Y IIiBOK Ha eJIeMeHTHUH CKJIaZ, Ta XiMiuHui1 cTaH
cpopMOBaHUX CTPYKTYP. Briepile excriepruMeHTabHO BCTAHOBJIEHI 3a/1€3KHOCTI XiMiYHOTO CTaHy HAHOPO3MipHHUX
crpykryp Ti-N-O/Si Big TemnepaTtypu HifK/IaaKy i yac GOpMyBaHHSI METOLOM iOHHO-TIDOMEHEBOTO PO3NUJIEHHS
Ta TEMIIEPATYpPHOTO Bianany. BUsHa4YeHoO BIUIMB TemnepaTtypu pocty miaiBok TiNxOy Ha popMyBaHHS MiKaTOMHUX

3B's3KiB @30Ty i TUTaHa. ['any3b BUKopucTanHs: (pi3rka TBepHoro Tina, isnKka TOHKUX I1iBOK, HaHOQI3KKa

2. Object: Ti-O-N and Cr-O-N films of nanoscale thickness with different stoichiometry, received by methods of
ion-beam sputter deposition and ion-beam assisted deposition. The purpose: the determination of laws of Ti-O-N
and Cr-O-N films of nanoscale thickness synthesis with ion-beam sputter deposition and ion-beam assisted
deposition methods in the controlled vacuum environment for the optimization of processes of reception of
functional nanoscale films and nanostructures with the beforehand set properties. Methods: X-ray photoelectron
spectroscopy, scanning tunneling and atomic force microscopy, a method of secondary ion mass spectrometry, a
method of mathematical modeling of ions free path in a solid state - software package SRIM, original methods of
measurement of parameters of ions beams and atomic-molecular streams in the vacuum environment. Results:
The technology of Ti-O-N films synthesis with nanoscale thickness by means of titanium deposition in controlled
vacuum environment by Ar+ ions beam sputtering with energy = 5 keV and low density of ion current on a target
(10 - 15mkA /sm2) is proposed. The influence of vacuum conditions during the films synthesis on the element
structure and the chemical state of the generated structures is shown. For the first time the dependences of a
chemical condition of nanoscale structures Ti-N-O/Si from the substrate temperature during the formation by a
method of ion-beam deposition and the temperature annealing are experimentally determined. The influence of
the temperature of the TiNxOy films growth on the formation of internuclear bonds of nitrogen and the titanium is
defined. Field of application: physics of solid state, the physics of thin films, nanophysics
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