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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. TpaHCTIOPTHI BIACTUBOCTI MPOBITHUX HAHOCKUCTEM: ITPOSIB KBAHTOBUX €(EKTIiB

2. Transport properties of conducting systems: quantum effects manifestation

Pedepar:

1. Y nuceprauiiiHiil po60Ti BUKJIa[IEHO PE3YJIbTaTh €KCIIEPUMEHTAIBHOTO AOCIiIPKEHHS TPAaHCIIOPTHUX
BJIACTUBOCTEN i KBAHTOBUX €(PEKTIB B HAHOCUCTEMAX HAa OCHOBI KDEMHIIO 3 BOYJOBAHMMU B HbOTO
HAHOKPHUCTAJIITaMU OUCUIILMIY XPOMY Ta CUCTEM Ha OCHOBi 6araTOCTiHHMX BYTJIELI€BUX HAHOTPYOOK. BcTaHOBNIEHO,
10 B [IPOBiAHUX CUCTEMAaxX Ha OCHOBi 6araTOCTIHHUX BYIJIELIeBUX HAHOTPYOOK IPY HU3bKUX TEMIIEPATypax
IIPOSIBJISIIOTHCS KBAHTOBI IIONPABKU 10 POBITHOCTI, IOB'I3aHi 3i c1a6K010 JIoKasizalielo HociiB 3apsay Ta ix
B3aeMoi€0. BctaHOBIEHO, 110 OIip ByrJeleBUX HAaHOTPYOOK Micys X pyHKIioHasni3anii 3pocTae HECYTTEBO, a
ZOTIyBaHHS YUCTUX HAHOTPYOOK aTOMaMM a30Ty ITPU3BOAUTS JI0 3HMKEHHS iX ONopy Npubn3Ho y 6 pasis. Bnepue
BM3HA4€Hi 0COOJIMBOCTI B MPOBIIHOCTI KBa3iJBOBUMIPHMX CUCTEM HAa OCHOBi KDEMHIIO Pi3HOTO TUITy IIPOBiHOCTI 3
BOyIOBaHNMU HaHOKpUcTaniTamu CrSi2: mposiB IPOBiTHOCTI, 110 3/iICHIOETHCS 110 KBAHTOBUM SIMaM Ha JIHi 30Hi

IIPOBiIHOCTI, Ta HAgBHICTb IIPU TEMIIEPATYPaX BOX KaHaJIiB TPAHCIIOPTY (IIOB’I3aHUX 3 1II M
OBIJHOCTI, Ta HasIBHIC eMmneparypax > 69 K n1Box kaHai aHCIIO OB'3a 3 1apo



HAHOKPUCTAJITIB Ta MATPUYHUM KpeMHieM). BUsIBJI€HO OCOGIMBOCTI B [TOBEiHLIi MarHiTOONOPY 3pasKiB 3
HaHokpucTtanitamu CrSi2, o TpOsBASIOTECA Y JIiHINHIN 3a71€KHOCTI Bi MarHiTHOTO I10JI IPY HU3bKUX
TeMIIepaTypax Ta 3MEHIIEHH] Oro BeJIMYMHY 3 MiIBUIIEHHSIM TeMIiepaTypu. [Ioka3aHo, 110 Py HU3bKUX
TeMIlepaTypax PyxOMiCTb B LIUX CUCTEMAX € JIy)Ke BEeJIMKOIO (csirae npu6sansHo 2,50104 cm2 /Boc mpu temmeparypi 25
K).

2. The results of experimental study of transport properties and quantum effects in nanosystems based on silicon
with embedded chromium disilicide nanocrystallites, and systems based on carbon nanotubes are presented. At
low temperatures in conducting systems based on multilayered carbon nanotubes the quantum corrections to the
conductivity due to weak localization of charge carriers and electron-electron interaction have been found. It is
established that the resistance of carbon nanotubes after the process of functionalization increases insignificantly,
while doping of pure nanotubes with nitrogen atoms leads to resistance decreasing about 6 times. The new
features in the conductivity of quasi-two-dimensional systems based on various type conductivity silicon with
embedded CrSi2 nanocrystallites have been observed: the appearance of conductivity over the quantum wells in
the bottom of the conduction band and the presence of two transport channels (associated with a layer of
nanocrystallites and the matrix crystal) at temperatures > 69 K. The linearity of the magnetoresistance at low
temperatures and its value reducing with temperature increasing have been observed. It is shown that the charge
carriers mobility at low temperatures is large (about 2,50104 cm2 /Vos at 25 K).
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