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#3  Co,Cuss_, (n=0—55) & W #% i 3 25 i 5 A0 0 Bk 1k

Co Cu figf/eV Xof R Co Cu fie/eV Xof R Co  Cu fit/eV X AR e
0 55 - 163.213173 1, 19 36 - 178.599270 C, 38 17 - 191.534470 C,,
1 54 - 163.978716 I, 20 35 - 179.282914 C 39 16 -192.210210 c,
2 53 — 164.789416 Cs, 21 34 ~179. 965492 C, 40 15 ~192.911509 Cs,
3 52 ~165. 631964 C,, 22 33 ~ 180. 648667 C, 41 14 - 193. 584680 C,
4 51 - 166. 506811 Cs, 23 32 ~181.331366 Cs, 42 13 ~194. 283852 C,,
5 50 - 167.379970 C,, 24 31 —181.984174 (o 43 12 ~195.012169 1,
6 49 - 168. 252052 C, 25 30 — 182. 664974 C, 44 11 - 195. 657582 Cs,
7 48 - 169. 156205 Cs, 26 29 — 183. 347057 c, 45 10 - 196. 302794 C,,
8 47 - 170. 026625 C, 27 28 — 184. 026708 c, 46 9 ~196. 947796 C,,
9 46 —170. 929208 C,, 28 27 —184. 706259 D, 47 8 -197. 591669 C,,
10 45 ~171. 830832 Cs, 29 26 - 185.385019 C, 48 7 - 198. 234401 c,
11 44 ~172. 731964 C,, 30 25 — 186. 064042 c, 49 6 - 198. 876909 Cs,
12 43 - 173. 664164 Cs, 31 24 - 186. 743869 C, 50 5 - 199. 518042 C,
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18 37 — 177. 944642 C,, 37 18 ~190. 832919 C,
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TRAREAT
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Study of the structure evolution and ground state energy of
Co, Cu, _, (n=0—55) bimetallic clusters by using the Gupta
potential combined with a genetic algorithm”

E Xiao-Liang Duan Hai-Ming’
( College of Physical Science and Technology, Xinjiang University, Urumgi 830046, China)

(Received 13 September 2009 ; revised manuscript received 3 December 2009 )

Abstract
The ground-state structures and energies of the bimetallic clusters Co,Cu,, ,(n =0—55) were obtained by using the
semi-empirical Gupta potential combined with a genetic algorithm. The ground-state geometries of those bimetallic clusters
can be characterized by the basic Mackay icosahedron of the pure Co,, (Cu,,) cluster. Beginning with n =0 (Cu,, ) , the
Cu atom(s) is(are) replaced in order and continuously by the Co atom(s) from the center to the surface and from the
edge to the vertex. The ground-state structure depends on the number of the Co—Co bonds which have the largest energy,
the number of the Co-Cu bonds with large energy and the average bond length of those bonds. Co,,Cu,, is a magic cluster

with an icosahedral core formed by 13 Co atoms, which plays a key role in the high stability of those bimetallic clusters.
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