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Fig. 1 The optimized configurations of the V,BP cluster
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Table 1 ~ Spin density of atoms in each configuration of
the V;BP cluster
- T A e
B p Vi V2 V3

1@ -0.186 -0.302  2.978 2.980 -2.470
24 —0.211 0. 127 3.267 3.109 -3.291
3 -0.223  -0.061 3.347 2.790 -2.852
1®  -0.717  -0.397 2.59% -3.074 2.594
2 _-0.380 -0.247 -2.977  2.301 2.303
3 -0.382 -0.022 1.942 -3.500  2.962
4@ 0.292 -0.152 -2.964  0.757 3. 066
5 -0.288 0.097 1.294 -3. 160 3.058
6 0.610 0.252 -1.650  3.433 -1.645
73 -0.364  -0.107 3.396 1.172 -3.098
82 -0.396 -0.410  2.574 2.647 -3.416
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Table 2 Spin density between atom pairs in the V,BP cluster
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@ 0.012 -0.004 —-0. 004 0.016 0. 023 0.023 -0.048 0.015 0. 025 0. 025
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2 0.010 0.023 -0.011 -0.011 -0.001 -0.002 -0.002 -0.007 -0.007 0. 062
3™ 0. 038 -0.010 0.011 -0.002 0.017 0. 046 -0.013 -0.115 0. 030 0.022
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Fig.2  Spin density distribution map of each configuration in the V,BP cluster
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Table 3 The number ratios of alpha and beta electrons in the

optimized configurations of the V,BP cluster
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Fig.3  The ratios of net electrons in the atoms of configurations

in V,BP clusters after bonding
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Electron spin density in the V, BP cluster

CUI YuanDong FANG ZhiGang®™ ZHAO ZhenNing LIU Qi HAN JianMing

(School of Chemical Engineering, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: Based on density functional theory, the stability of 11 optimized configurations of V, BP under the
B3LYP/Lan12dz pseudopotential basis level has been investigated by analyzing their electron spin density distribu-
tions. The result shows that for V,BP clusters, the most stable configuration is 1'*’. Its peripheral electron spin
density distribution is even and it is symmetrical, with the bonds between the inner atoms being uniform and also
symmetrical. The most unstable configuration is 8>, Iis peripheral alpha and beta electrons are distributed alter-
nately and unevenly distributed, whilst the symmetry is very poor and extremely irregular. The bonding strength be-
tween the inner atoms is different, and the bonding strength between the atoms of the same type is inhomogeneous.
The peripheral electronic distribution of the optimized configurations of the cluster V,BP consists of alpha electrons
and beta electrons, with alpha electrons comprising a large proportion. The internal atomic bonds of the configura-
tions which contain 2¥ 1 4@ 8@ all have an excess of beta electrons, whereas in the remaining configura-
tions, the internal bonds all have an excess of alpha electrons.
Key words: V,BP cluster; stability; density functional theory; spin density distribution
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