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Study of structure evolution of (C,, ), clusters using
Lennard-Jones atom-atom potential*

Wu Yang Duan Hai-Ming"
(College of Physical Science and Technology ,Xinjiang University ,Urumqi 830046, China)
(Received 15 July 2010 ; revised manuscript received 1 November 2010 )

Abstract

In this paper, we use the Lennard-Jones atom-atom potential to describe the interaction between Cg, molecules in
(Cyg ) y clusters. Considering the orientation of each C, molecule, we have calculated the energies of the closed-shell
(Cq) y(N<2000) clusters under five typical structurues, i.e. , IH,fcc,hcp,DH and SC. Our results show that the TH
structure is the most stable one in a small size (N <20) ,and the HCP structure is the lowest-energy one in a medium size
(50 <N <300) ,and the fcc structure is the most favorable one in a larger size (300 < N <2000). With cluster sizes
increasing, the average molecular energies of (Cy,) y clusters decrease monotonically for the four typical structures of IH,
fee, hep and DH, but the average molecular energy changes irregularly for the SC structure which undergoes structural
reconstruction , implying that the SC (C, ), clusters are unstable in the size range investigated, and the lowest-energy

structures of those ( Cy,) y clusters are still far from their crystal forms.

Keywords: C, cluster, orientation, the steepest-descent method, the structure evolution

PACS: 61.46.Bc, 61.48.-¢
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