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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.21

Tema gucepranii:
1. BnactuBocTi BYyIJIELIEBUX HaHOprGOK, OHpOMiHeHI/IX Yy piBHI/IX ra3oBux CEpENOBUIIAX.

2. Physical properties of carbon nanotubes irradiated in various gas media.

Pedepar:

1. lnceprauist IpUCBA4YEHA EKCIIEPUMEHTAIILHOMY Ta TEOPETUYHOMY JOCIIIIKEHHIO BIUIMBY ? OIIPOMIiHEHHS B Pi3HUX
ra3oBUX CE€pEeJOBUILAX Ha eJIEKTPUYHi, COpOLiliHi Ta AecopOLiiiHi B1acTUBOCTI Iy4KiB OGHOCTIHHUX ByTIJleLleBUX
HaHOTPYOOK. [JoBeZeHO 6€3M0CEPEHIO YYaCcTh aTOMIB [A30BOT0 OTOUYEHHS! B IIPOLeCi Ae(EKTOYyTBOPEHHSI.
[TokazaHo, 0 ePEeKTUBHICTb BBE€JEHHS PajialiiiHUX NedeKTiB y IyyKaxX OJHOCTIHHUX BYIJIEL€BUX HAHOTPYOOK
HEMOHOTOHHO 3aJIEXXUTD Bifj MaCH aTOMiB OTOYYI04OIO Ta30BOr0 CEPENOBUIIA. BCTaHOBIIEHO, 110
€JIEKTPOIIPOBiIHICTb NTYUKiB OZHOCTIHHUX ByIJIeLleBUX HAHOTPYOOK BifnoBifae ¢asi pinnuu Tomanaru -
Jlartimkepa. Briepiue 17151 y4dKiB ByIJIelleBUX HAHOTPYOOK IIPOJEMOHCTPOBAHO PafialiliHy (IpY ONPOMiHEHH] 1o
nmo3u 1.2x108 pap y BakyyMi Ta B cepeloBuUIIi BOJIHIO i ieiTepito) cTitikicTs ¢asu piguuu TomaHary - JlaTTiHxepa Bif,
25 K o ximHaTHOI Temnepatypu. ExcriepuMeHTasIbHO [10Ka3aHO i TEOPETUYHO OO PYHTOBAHO KBAaHTOBUI XapaKTep
BUTOKY aTOMiB JIETKMX T'a3iB (i30TOIiB BOJHIO Ta I'eJlil0) 3 My4YKiB OZHOCTIHHUX BYIJIELIEBUX HAHOTPYOOK ITPU HU3BKUX
TeMIIepaTypax Ta BU3HAYEHO €HEPrilo aKTUBALLl i TEMIIEPATYPY IEPEXOY Bill TYHEJIbHOTO [0 KJIACUYHOTO

TEPMOAKTHBALITHOTO PEKUMY BUTOKY ra3y. BUgBi€eHO, 0 BUTIK aTOMIB rasy BiAloOBifae peXXumMy TyHEJIOBAHHS, 1O



CYIIPOBOMXY€ETLCSI CUJIbHOIO Aucuranieto. OCTaHHE BKa3y€e HA CUJIbHY B3a€MOJII0 IU(PYHAYIOUNX YACTUHOK 3

(DOHOHHOIO MiICUCTEMOIO ByIJIeLleBUX HAHOTPYOOK.

2. The thesis is devoted to experimental and theoretical investigations of ? irradiation in various gas media effect
on electrical, sorption and desorption properties of single-walled carbon nanotube bundles. It is shown, both
theoretically and experimentally, that surrounding gas atoms are directly involved into irradiation defects
introduction process. Furthermore, the irradiation defect introduction efficiency into single-walled carbon
nanotube bundles non-monotonically depends on the atomic mass of the gas medium. It was found that the
electrical conductivity of single-walled carbon nanotube bundles, alike single nanotubes, is in Tomonaga Luttinger
liquid state, which is common for strongly correlated quasi-one dimensional electron subsystems. Radiation
stability of the Tomonaga Luttinger liquid state in carbon nanotube bundles was observed up to doses 1.2x108 rad
in vacuum, hydrogen and deuterium media in temperature range from 25 to 300 K. Experimental investigation and
theoretical analysis confirm the quantum nature of light gas atoms (isotopes of hydrogen and helium) outflow from
single-walled carbon nanotube bundles at low temperatures. The activation energies and the crossover
temperatures (from classical thermo-activation outflow regime to tunneling) were established experimentally. The
character of crossover temperature dependence on gas atomic mass agrees with the tunneling within strong
dissipation regime and indicates on the strong interaction between moving gas atoms and phonon subsystem of
carbon nanotubes.
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