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plenty of theoretical studies have been conducted by DFT to predict the physical properties of carbon chain. In the present work

we develop a powerful Monte Carlo algorithm of the carbon chains ordered into 3D hexagonal array. Our group develops a new
routine to probe the phase transition between the alpha and beta carbyne based on the chemical bond and atomic distributions. Our
model confirms that the cumulene phase is more energetic preferable at low temperatures but the carbon chain prefers to switch into
polyvine phase at high temperatures. The bond softening temperature is observed at 480 K. The larger bond softening temperature is
observed in the presence of interstitial doping but it does not show length-dependence. The elastic modulus of the carbon chains is
1.7 TPaat 5 K and the thermal expansion is +70 w K-1 at 300 K via monitoring the resultant atomic vibrations and bond distributions.
Thermal fluctuation in terms of heat capacity as a function of temperatures shows that the melting point is around 3800 K. The carbon
atoms along the carbon nanowire arranged in relaxed state is displayed at the end.
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