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Pedepar:

1. ¥V nuceprauiiiniii po6bOTi BUBYEHI BIACTUBOCTI 3aI0POIIEHOI IJIa3MHU B peXXUMi po3smnany i popmyBaHHS Jicy
O/IHOLIAPOBHUX BYTJIELI€BUX HAHOTPYOOK B IJIa3Mi. 30KpemMa, IPOBEEHO JOCiIKeHHS Pi3nyHUX IIPOLECIB, 10
BiZIOYBaIOThCA B 3alIOPOIIEHIN aPrOHOBIM 171a3Mi B PEXXUMIi po3Nasy B yMOBaX, KOJIM KOHLEHTpallisl 3apsy MUIOBUX
YaCTHHOK Oinblie KOHIeHTpalii esleKTpoHiB. [TokazaHo, 10 reHepalis eJ1eKTPOHIB B 3iTKHEHHSIX MeTaCTabiIbHUX
aTOMiB OJVH 3 OJHAM MO>KE iCTOTHO BIUIMHYTHU Ha I'yCTHHY €JIEKTPOHIB B 3alIOPOLIEHIH [171a3Mi B PEXXUMI PO3IIany.
BrB4Y€HO BIJIMB BTOPMHHOI €JIEKTPOHHOI €MiCii IIPY 3iTKHEHHSX 10HIB 3 €JIEKTPOJaMU Ha BJIACTUBOCTI CUJIbBHO
3aMOPOIIEeHO] aproHOBOI IJ1a3MU B pekuMi posnany. [TokasaHo, 1110 BTOPMHHA €MICisi MOXKE 30iJIbIINTH
KOHILIEHTPALlil0 eJIEKTPOHIB B 3aIIOPOIIEHi [171a3Mi, 110 € B pe>XuMi posmnany, Mpruban3Ho Ha IeCSITh BillCOTKIB.
JocninxeHo GpopMyBaHHs Jlicy OJHOLUIAPOBUX BYTJIel|€eBUX HAHOTPYOOK IIPH IJIa3MOXIMIYHOMY OCaJ)KeHHi 3 ra30B0i
a3y 3 ypaxyBaHHSIM HEOJHOPIJHOCTI 0CaIKEHHS HEUTPAJIbHAX YACTMHOK Ta iOHIB 3 [1J1a3MU Ha [1I0BEPXHIO
HAHOTPYOOK. [ToKa3aHo, 0 B IPUCYTHOCTI MJIa3MU JIiC HAHOTPYOOK MOXKE MaTH Gisblly JOBXUHY, HiX B pasi ix

3pocTaHHs 6e3 n1a3mu. BuzHayeHo, 3a 9Kux yMoB (GOPMY€EThCS ByTJlelLleBa IJ1iBKa MK HAHOTPYOKaMU, SIKa 3aBakae



dbopMyBaHHIO HAHOTPY6OK. [ToKazaHo, 110 3a/1€XKHOCTI MBUIKOCTEH POCTY JIiCy OJHOIAPOBUX BYTJIelleBUX

HaHOTPYOOK Bif JOBKWHU HAHOTPYOOK iCTOTHO BiIPi3HSIOTHCS MIPU HUBbKUX i BUCOKUX TeMIIepaTypax.

2. The thesis is devoted to the theoretical study of the effect of metastable atoms and electron secondary emission
at ion-electrode collisions on a dusty plasma afterglow, and the theoretical study of the growth of vertically-
aligned single-walled carbon nanotubes in plasma. The properties of dusty plasma in the afterglow regime and the
growth rates of forest of single-walled carbon nanotubes in plasma are studied. A model of constant density for an
argon dusty plasma afterglow is developed. In particular, physical processes taking place in argon/dusty plasma
afterglow, when charge density of dust particles is larger than the density of electrons, are investigated. The
influence of electron generation in metastable-metastable collisions on electron density is studied. It is shown that
the electron generation in metastable-metastable collisions may significantly affect the electron density in a dusty
plasma afterglow due to higher metastable densities in dusty plasmas comparing with those in the dust-free case.
This process provides an increase of electron density at the beginning of the dusty plasma afterglow. It is found
that the electron temperature decreases faster in the dusty plasma afterglow comparing with that in the dust-free
case because of the electron energy loss on dust particles. To analyze the effect of secondary emission on the
argon plasma afterglow with large density, a zero-dimensional, space-averaged model is developed. In the model,
three groups of electrons in the plasma afterglow are assumed: (i) thermal electrons with Maxwellian distribution,
(i) energetic electrons generated by metastable-metastable collisions (metastable pooling), and (iii) secondary
electrons generated at collisions of ions with the electrodes, which have sufficiently large negative voltages in the
afterglow. The model calculates the time-dependencies for electron densities in plasma afterglow based on
experimental decay times for metastable density and electrode bias. The effect of secondary emission on electron
density in the afterglow is estimated by varying secondary emission yields. It is found that this effect is less
important than metastable pooling. The case of dust-free plasma afterglow is considered also, and it is found that
in the afterglow the effect of secondary emission may be more important than metastable pooling. The secondary
emission may increase thermal electron density in dust-free and dusty plasma afterglows on a few ten
percentages. The calculated time dependencies for electron density in dust-free and dusty plasma afterglows
describe well the experimental results. The diffusion model and numerical simulations are used to clarify the
growth mechanism and the differences between the plasma- and neutral gas-grown forest of single-walled carbon
nanotubes, and to reveal the underlying physics and the key growth parameters. The model accounts for
nonuniformity in deposition of neutral particles on surface of nanotubes from discharge chamber, interactions of
hydrocarbon molecules and carbon atoms with etching gas, thermal and ion-induced dissociation of hydrocarbon
molecules adsorbed on surface of nanotubes. Using the model, the growth rate of forest of nanotubes, growth
rates of the carbon film between nanotubes on the substrate, diffusion length and residence time of carbon atoms
on nanotubes surfaces are determined, as functions of external parameters. The results show that the nanotubes
grown by plasma-enhanced chemical vapor deposition can be longer than those in the case without plasma due to
the effects of hydrocarbon ions with velocities aligned with the nanotubes. It is also found that for long nanotubes,
their growth rates at low surface temperatures may be even higher than at high temperatures. That is due to the
longer carbon residence times at small temperatures compared to high surface temperatures.
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