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2. Percolation and phase transformations in amorphous carbon

Pedepar:

1. Inceprarist pUCBAY€HA BUBYEHHIO aMOP(QHOro BYIJIEL}0 METOJAMU KOMIT'IOTEPHOTO MOJEIOBAHHS. Y
IycepTaliiiHill pobO0Ti 3aITPOIIOHOBAHA MOieJb (OPMYBaHHSI HAHOCTPYKTYPHUX MaTepialiB, sika Ha SIKICHOMY piBHi
OIMCy€e HAaHOCTPYKTYPHI Marepianu, OTpUMaHi OCaJP)KEHHAIM aTOMHUX KJIaCTepiB. 3alIpOIIOHOBAaHUI HOBUM METOZ,
IOCJIiIKeHHS IePKOJISLIHUX BIaCTUBOCTEN HEOQHOPITHUX cepenoBul. JloCiIpKeHO ByTyIelb y
[IepPEOXOJIOPKEHOMY 11 aMOp(QHOMY CTaHi. Briepiie BUsIBI€HO, 1110 CTilKiCTh HAHOKPUCTAJIIB a71Ma3a, BIIPOBAI’KEHUX
y IEPEOXOJIOIKEHUN PiIKUI BYTJIELb, KOPEJIOE 3 HASIBHICTIO IIEPKOJIALIIIHOTO KaacTepa aTomiB. Ha 3ay1e>kHOCTSIX
TepPMOJMHAaMIYHUX BJIACTUBOCTEN aMOP(QHOr0 BYIJIELIO Bifl TUCKY BUSIBJIEHI OCOOJIMBOCTI Ta BCTAHOBJIEHUH IXHil
3B'S130K 3 [IEPKOJISLIIHMMU BJIACTUBOCTSIMU CTPYKTYP aTOMiB, YTBOPEHUX Y CTPYKTYpax aMOp(HOro ByrjeL}o.
PesynbTaTy foCiIKeHHS aMOP(HOTO BYIJIELI0 BKa3yIOTh HA iCHYBaHHS (Pa30BOro NEPEX0ony B aMOP(PHOMY ByIJIEL.

KiiouoBi cioBa: asimasornofiobHuit amopdHU Byrjelp, 1ojgiamopdHi epeTBOpeHHs, IePKOJISLisl, TPaHCIIOPTHI



BJIACTUBOCTi, HAHOCTPYKTYPH.

2. In this thesis the amorphous carbon is investigated by means of computer simulation. The model of formation of
nanostructured materials is proposed, which describes materials formed by cluster deposition. A new method to
study the percolation properties of disordered structures is developed. The carbon is investigated in liquid and
amorphous forms. For the first time it is found that the stability of diamond nanocrystals embedded in supercooled
carbon liquid correlates with the existence of percolation cluster of atoms. The pressure dependences of
thermodynamic properties show peculiarities. The correlation of these peculiarities with the percolation
properties of structures of atoms in amorphous carbon is considered. These results prove that the phase transition
exists in amorphous carbon. Key words: diamond-like amorphous carbon, polyamorphous phase transformations,
percolation, transport properties, nanostructures.
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