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2 Si, n=2-20 E,/ eV
E, eV 2 E eV E, eV CN
Table 2 The calculated structures for Si, »=2-20 binding energy per atom E, eV
fragmentation energy E.,, eV second difference of total energy &, E eV
energy gap E, average coordination number CN
N Geometry E, E;, S F E, CN
2 Dimer 1.55 1.56 0.0 1.00
3 Isosceles triangle G, 2.48 2.54 -4.35 -0.74 0.86 2.00
4 Rhombus Dy, 3.13 3.17 -5.09 0.81 1.77 2.50
5 Trigonal bipyramid D, 3.36 3.3 -4.28 -0.71 1.49 2.40
6 Faced — capped trigonal bipyramid G,, 3.63 3.6 -4.99 0.06 1.08 4.00
7 Bicapped pentagonal bipy — Ramid Ds, 3.82 3.8 -4.93  1.20 1.44 4.29
8 Distored bicapped octa — hedron 3.81 3.65 -3.71 -1.04 1.07 4.00
9 Ditored tricapped octahedron 3.92 -4.77  0.02 1.67 3.56
10 Distroed tetracapped trigonal prism 4.00 3.82 -4.76  0.98 1.65 4.20
11 Bicapped square antiprism with a face — capped atom 3.98 -3.77 -0.68 1.20 4.73
12 Distored isosahedron 4.02 -4.46 0.50 1.12 4.18
13 Layered structure 4.01 -3.95 -1.17 1.60 4.00
14 Layered structure 4.09 -5.12  1.21 1.43 4.14
15 Layered structure 4.08 -3.91 -0.19 0.9 4.80
16 Layered structure 4.08 -4.10 -0.91 0.93 4.38
17 Compact near — spherical structure 4.14 -5.02 0.98 1.10 3.77
18 Compact near — spherical structure 4.13 -4.04 -1.21 0.9 3.78
19 Compact near — spherical structure 4.19 -5.24 1.16 1.01 3.58
20 Compact near — spherical structure 4.19 -4.08 0.69 3.70
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The Study of Structural Properties for Si Clusters

SUN Hou-gian
Department of Basic Science of Yancheng Institute of Technology Jiangsu Yancheng 224003 China

Abstract Using the nonorthogonal tight — binding scheme combined with a genetic algorithm and a molecular — dynamics obtain the ge-
ometry of the lowest energy for Si, n=2-20 clusters and calculate the binding energy E) per atom average coordination numbers
CN fragmentation energy E;,, the second difference of total energy £, E  the energy gap of HOMO and LUMO E, draw the follow-
ing conclusions as the increase of cluster size the geometry ' near spherical — prolate — near spherical’ transition occur Si, n=4 7
10 clusters are the most stable the bonding between atoms are dominated by covalency. The conclusions are in good agreement with ab
inition calculation and experiments.
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