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1. OCo6MBOCTI HAHOCHUCTEM Ha OCHOBI XaJIbKOT€HIHUX HAMIBIPOBITHUKIB 3 IPUPOAHUMY HAHOCTPYKTYPOBaHUMU

MaTpUlsIMU.

2. Features of nanosystems based on chalcogenide semiconductors with natural nanostructured matrices.

Pedepar:

1. PoboTa npucBsiueHa NOCiIKeHHI0O HAHOCHCTEM Ha OCHOBI IOBEPXOHb XaJIbKOT€HiIHUX HaMiBIIPOBIIHUKIB 3
IPUPOAHUMU HAHOCTPYKTYPOBAaHMMU MaTpULSIMU. JJoCiIpKeHO Tonorpadilo, aToMHY, €JIEKTPOHHO-€HEPTreTUYHY
CTPYKTYpY Ta eJleMeHTHO(a30BUIl CKJIaJ, IOBEPXOHb Teaypuny rajuito (GaTe), cenenigis iHgito (In4Se3, InSe) Ta ix
intTepkanaris (AgxIn4Se3, NixInSe). CTpyKkTypHi gocaigxkeHHs riopunHoi cuctemu NixInSe maroTe nifcraBu cTBepa-
SKyBaTH IIPO PO3MillleHHS iHTepKaJIsIHTA JIMIIEe Y MDKIIAPOBUX LIiIMHAX. BCTaHOB/IEHO, IO TOBEPXHi CKOJIIOBAHHS
(TIC) GaTe 3a3HaIOTh JIOKAJIbHOI y HAHOMAcCILITabi peKOHCTPYKIi, i TOMY € HeNpUIaTHUMU SIK MiTKIaTKA IJ1s1
¢dopmyBaHHs HaHOcHCTeM Ha ix 0cHOBI. [IC (100) In4Se3 MaroTh 60PO3HUCTY CTPYKTYPY, € CTPYKTYPHO CTabiIbHM-
MU, He 3a3Hal0Th aTOMHOI PEKOHCTPYKLi y IIMPOKOMY TEMIIEPATypPHOMY HianasoHi 77-295 K, a Tomy MOXyTb 6yTH

BHMKOPHCTaHi SIK aHi30TPOIIHI, C/1abKO0 MPOBifHI MaTpulli/MinKIanKy [J1s CTBOPEHHS [TIOBEPXHEBUX IPOBiTHUX



HaHOAPOTIB, HAHOIMIHYPIB i HAHOTOYOK Ta iHMNX HU3bKOPO3MipHUX CTPYKTYP. Po3paxoBano dakrop Hdebas-You-
nepa i remnepatypy Hebas ns I1C (100) In4Se3 Ta BcTaHOBIIEHO, 110 BOHA BiIpi3HSAETHCA Bif, Temmepartypu Jebast
17151 06'emy 11K In4Se3. PopmyBaHHS HU3bKOPO3MipHUX NipamifanbHux iHnieBux cTpykTyp Ha I1C (100) In4Se3
BinOyBaeTbCs 3a MexaHi3sMoM Posibmepa-Bebepa ax 10 MOMEHTY YTBOPEHHSI HAHOTOYKAMU iH[IiI0 HEOJHOPiAHOI
IUTiBKY, TTOAAJIBIINI PiCT sIKOi BiiOyBaeTbcs 3a MexaHi3MoM CTpaHcbKkoro-KpacraHosa. HAaHOTOUYKY NepeBaskHO
dopmytotbest Ha [1C (100) In4Se3 3 HU3BKOIO €J1eKTPOIIPOBIAHICTIO, a KBa3iogHOMIipHI cTpykTypu - Ha I1C IIIK 3
BHICOKOIO IPOBifHiCTIO. BcTaHOBsEHA BigcyTHICTh pekoHCTpyKuii [1C (100) cnenianbHO iHTEpKaIbOBAaHUX CPiGIOM
IIK AgxIn4Se3 siKi IOKa3y0Th AOOPY BiAMOBIgHICTb IapAMETPiB IOBEPXHEBOI i 06'eMHOI I'PATOK i HASIBHICTb APi0-
HOAMCIIEpCHUX KyacTepiB cpibsa Ha I1C (100) IIK AgxIn4Se3.

2. The aim of the work is study of nanosystems on the base of chalcogenide semiconductors' surfaces with natural
nanostructured matrices. The topography, atomic and electron-energetic structure and also elemetal-phase
composition of gallium telluride (GaTe), indium selenides (In4Se3, InSe) and their intercalates (AgxIn4Se3, NixInSe)
were studied. NixInSe intercalates are novel materials with system of flat nanostructures formed by magnetic
impurities, placed in Van der Waals gaps of layered crystal. Structural studies of NixInSe hybrid system allow to
conclude about intercalate placement in interlayer gaps only. It was established that cleavage surfaces of GaTe
layered crystals are locally in nanosize reconstructed from base hexagonal to monoclinic structure, that is
connected with considerable amount of surface defects, such as randomly distributed cleavage steps as high as
one Te-Ga-Ga-Te layer-packet and, consequently, are not suitable to formation of nanosystems on their base. It
was established that (100) cleavage surfaces of In4Se3 have furrowed structure and are structurally stable and are
not reconstructed in the wide 77-295 K temperature range, and thus could be applied to creation of surface
conductive (In/Au) nanowires, nanocords, nanodots and other low dimensional structures as martrices/templates
which are characterized by anisotropy and low conductivity. Debye-Waller factor and Debye temperature were
calculated for In4Se3 (100) cleavage surface and it is found that the last one differs from the same for the bulk of
In4Se3 layered crystal. It was found that formation of low dimensional pyramidal indium structures is realized by
Volmer-Weber mechanism until the moment of inhomogeneous film formation by indium nanodots with it further
growth by Stranski-Krastanov mechanism. It also was established that nanodots are preferably formed on (100)
In4Se3 cleavage surfaces with low conductivity, and quasi one dimensional structures - on layered crystal surfaces
with high conductivity. It was established lack of reconstruction of (100) cleavage surfaces intentionally silver
intercalated AgxIn4Se3 layered crystals, which show good correlation of surface and bulk lattice parameters and
inhomogeneous distribution of intercalate in nanosize (finely dispersed silver clusters) on cleavage surface of
AgxIn4Se3 layered crystal.
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