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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 29.19.01

Tema guceprauii:
1. MeTtaniyHUN xapakKTep MPOBiTHOCTI B MIiCANEPKOJALINHIN AiNIHII TOBUIMH yJIbTPATOHKUX IIJIIBOK METAJIIB 3

Ky6iYHOIO KPUCTAJIIYHOIO I'PATKOIO.

2. Metallic nature of conductivity in the post percolation thicknesses range of ultrathin metallic films with cubic
crystal lattice.

Pedepar:

1. Ha 3aXMCT BUHOCSITbCSI PE3YJIbTaTU NOCIiIKEeHb, OIy6s1iKoBaHUX B 20 HayKOBUX Ipalisix. BUBYEHO CTPYKTYpPY
niBok Cu, Au, Mn ta Pd Ta siBuL nepeHeceHHs 3apsay B IJIiBKaxX [UX MeTasiB, C(POPMOBaHUX B YyMOBax
HaJIBUCOKOI'O BaKyyMy IIPY TUCKY 3aJIMIIKOBUX rasis He BulloMy 10-7 [1a. HaHeceHHs MIIiBOK 3[i/ICHIOBAIN HA
oxosiomxeHi o Tn = 78 K pmiesiekTpuyHi nifkianky, mo 3abe3nedyBaao yMOBY "3aMOPOKeHOI KoHaeHcalii" (quench
condensed) (T < 0,1 T - Temneparypa niasjieHHs MeTany). JlofepskKaHHs L[bOTO PesKMMY KOHJeHcallii napu MeTamny
rapaHTyBaJIO OTPMMAaHHS APiOHOKPUCTANIYHUX IapiB MeTaliB. [I71s1 KepyBaHHS JIiHINHUMY pO3MipaMy KPUCTAJIT y
IJTiIBKaX BUKOPUCTAHO METOJUKY I0CIabIeHHs KoaleCLeHlii 3apojiKiB KprcTasisalii 3 JOMOMOro yIbTPaTOHKUX

[IOBEPXHEBOAKTUBHUX Cyp(aKTaHTHUX MiAlIapiB cypMy, repMaHio abo kpeMHito. [TokazaHo, 1110 3aCTOCYBaHHS



cyp(aKTaHTHUX MiAmapiB J03BOJIsIE€ CYTTEBO 3HU3UTHU TOBLUIMHY IJIiIBKU METaJy, 1O BifIOBifa€e OPOrY NPOTiKAaHHS
(percolation threshold) i TuM camum cdopmyBaTy eJ1eKTPUYHOCYLIbHI MIJIIBKM MiHIMaIbHUX TOBIIUH (5-6 HM 11715
Au i Cu ta 3-4 um g1 Mn ta Pd).Po3mipHi 3aneskHocTel KiHeTUUHUX KoeillieHTiB IJ1iBOK MTOSICHEHO Ha OCHOBI
Cy4aCHUX TeOPill KBa3iKJIACUYHOT0, BHYTPIIIHbOTO i KBAHTOBOI'O PO3MipHUX €(eKTiB. 3[1iliCHEHO MOPiBHSJIbHE
06roBOPEHHS NPUAATHOCTI Pi3HUX TEOPETUYHUX MOJeJIeN /1Jis KiJIbKiCHOTO OIUCY SIBULL, IEPEHECEHHS 3apsiy B

IJ1iBKax pi3HUX TOBLIVH.

2. Results of researches published in 20 scientific works are presented for the thesis defense purpose. The
dissertation is devoted to investigation of structure and electrical properties of ultrathin Cu, Au, Mn and Pd films
condensed under high vacuum conditions at residual gas pressure less than 10-7 Pa. The metal films were
deposited on top of a dielectric substrate at 78 K. The deposition was performed under the conditions of "quench
condensed" regime (Tr1 < 0,1 T - metal melting temperature). Polycrystalline metal layers were successfully
obtained by applying the "quench condensed" approach of metal film coating. Linear dimensions of the metal films
crystallites were controlled by pre-deposited substrate layer of nanometer thickness Sb, Ge or Si surfactant. It was
shown that surfactant substrates could significantly reduce the metal film thickness corresponding to the
percolation threshold. It enabled us to produce electrically continuous metallic film with minimal thickness (5-6
nm for Au, Cu and 3-4 nm for Mn and Pd). Size dependence of kinetic coefficients of the studied metal films was
explained within the framework of quasi-classical, internal and quantum size effect theories. It was conducted a
comparative analysis of different theories from the point of view of their suitability for quantitative description of
the charge transport phenomena in metallic films in different thickness regions.
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