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2. Electronic building and electromechanical properties of carbon nanotubes

Pedepar:

1. Incepraliito IpUCBSYE€HO IUTAHHIM aTOMHOI Oy/10BU, IPY>KHUX BJIACTUBOCTEN BYIJIEL,€BUX HAHOTPYOOK i 3B'13KY
€JIEKTPOHHOI CTPYKTYPU J1eEeKTiB B HUX 3 €JIEKTPOIIPOBiIHICTIO. BUBU€HO MeXaHi3M II0LIapOBOro POCTY BYIJIELI€BUX
HAaHOTPYOOK B IOPax aHOAOBAHOTIO OKCULY alioMiHil0. JIOCiI>KeHO IPY>KHI BJIACTUBOCTI iHIVBiNyaJIbHUX
HAHOTPYOOK B pafliaJibLHOMY HaNpsiMi i BCTAHOBJIEHO 3BOPOTHY HEJIiHINHY 3aJI€XKHICTh KoedillieHTa NPY>XHOCTI Bif,
niametpa BHT. O6uncneno monysb FOHra BHT B panianbHOMY HanpsiMmi, IKMI Ha [IOPSIOK IIOCTYIIA€THCS
NOJIOB)XHBbOMY MOZyJI10 FOHra HaHOTPY6OK. 3a OIIOMOTOI0 MO3UTPOHHO] CIIeKTpocKoii focmizkeno BHT 3 pisHoro
Ie(EeKTHICTIO i BCTAHOBJIEHA MIpsMa 3aJIEXXHICTh MIXK CepefHIiM palliycoM JIoKaslisalii ni-ejgexkTpoHa i
KOHILIEHTPALi€lo BiIbHMX HOCIiB 3apsiay. [TokazaHo, o HasIBHICTb NeeKTiB TUIly KPAEBUX OUCIIOKALiN IPU3BOAUTD
IIO 3pOCTaHHS KOHIIEHTpallii eJIeKTPOHiB NPOBiIHOCTI. BUBYeHO BIJINB MexaHiuHOi gedopmaliii Ha
€JIEKTPOIPOBiIHICTb MACHBIB BYIJIELIEBUX HAHOTPYOOK i iX KOMIIO3UTIB 3 TEPMOPO3IMMPEHUM rpadiToM. 3a JaHUMU
BUMIPIOBaHHS €JIEKTPOIIPOBIJHOCTI MaCUBY 6araTomapoBUX BYIJIeLIeBUX HAHOTPYOOK B OOMEKEHOMY 00'eMi B

npoueci fedopmaliii CTUCKaHHSIM Ta HACTYIIHOTO PO3BaHTA)KEHHS BUSBJIEHUI IIPSIMUIL Ta 3BOPOTHIN NIEPKOJISLINHI



nepexonu "IieneKTpuk-meTan'. Bussnena rirantcbka (400 %) pysKHa pesiakcallisi HEOPi€eHTOBaHUX BYIJIELIEBUX

HAHOTPYOOK B IIPOLIECi IX pO3BaHTAKEHHSI IiCJIs ITONIePeIHbOIO CTUCKAHHS IIiJ] IOPLIHEM.

2. The thesis deals with the atomic structure, elastic properties of carbon nanotubes and relationship of the
electronic structure of defects in them with the electrical conductivity. The mechanism of layer growth of carbon
nanotubes in the pores of anodized aluminum oxide is studied. The elastic properties of individual nanotubes in
the radial direction are investigated. The reverse nonlinear dependence of elasticity coefficient on CNT's diameter
is set. Young's modulus of CNT in the radial direction, which yields an order of longitudinal Young's modulus of
nanotubes, is calculated. Using positron spectroscopy, CNTs with different defects are investigated. The direct
relationship between ?-electron wave function localization and concentration of free charge carriers is obtained.
We show that appearing of defects such as edge dislocation lead to increasing of conductive electron
concentration. In the thesis the influence of mechanical deformation on the conductivity of arrays of carbon
nanotubes and their composites with thermo expanded graphite is studied. According to the electrical
conductivity measurement of multilayer carbon nanotube array in a finitive volume during compression
deformation and subsequent unloading, direct and reverse percolation "insulator-metal" transitions are detected.
We encountered a giant (400%) elastic relaxation of nondirectional carbon nanotubes during their unloading after
the previous compression by piston.
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