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Abstract

A systematic theoretical study on the stable geometry, electronic structure and bonding proper-
ties of Si, (10 < n < 20) clusters was carried out by density functional theory. The results show that
when n < 16, the long-length structure in the cluster structure is dominant, and the atoms tend to
lie on the surface rather than the inside; when n = 17, a spherical structure with a core atom ap-
pears. The binding energy value increases as the cluster size increases, and the HOMO-LUMO gap
decreases as the cluster size increases.
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Figure 1. The lowest energy structure of Si, (10 <#n < 20) clusters
1. Si, (10 < n < 20)F R R (K BEE 454

Table 1. The parameters of the stable structures of Si, (10 < n < 20) clusters

= 1. Si, (10 < n < 20) A FEFREEMHISH

Cluster Point group Ey (eV) AE (eV) E¢(eV) ap (A) Ne
Siio Csy 4.5339 1.8560 —4.6127 2.654 4.800
Siii Cs 4.5002 1.4559 —4.1923 2.672 4.181
Siiia Cs 4.5003 1.1939 —4.1027 2.678 4.545
Sip Cs 4.5451 1.7984 —3.9603 2.639 4.166
Siiz Cs 4.5389 1.2252 —4.4533 2.728 5.307
Siiz Cs 4.5302 0.7889 —4.6129 2713 5.230
Siig C 4.6053 1.3604 —4.4018 2.572 4.00
Siiso C, 4.6049 1.4965 —4.3408 2.661 4.857
Siis Cs 4.6115 1.6182 —4.3371 2.668 4933
Siie Cs 4.6075 1.0627 —4.5894 2.616 4.00
Siy Ci 4.6188 1.0629 —4.3741 2.743 5.294
Siig Ci 4.6298 0.7332 —4.4102 2.686 4777
Siio Ci 4.6786 0.6473 —4.4547 2.640 4315
Sizo Cs 4.6790 0.9187 —4.3728 2.582 3.800
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Figure 2. Relationship between energy gap and cluster size
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Figure 3. Relationship between binding energy and cluster size
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