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Fig.1 The tier-like structure of optimized Mg,,B, clusters: (a)-14939.058 eV, (b)-28534.158 eV (c)-41453.136 eV, and

(d)-54369.958 eV
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Table 1 Geometrical parameters and natural charge of optimized MgmB, clusters

Cluster Symmetry Multiplicity Bond length/nm Bond angle/(°) Natural charge/e
Mg,Bs Cyy 1 R(1,2) 0.162 A(2,1,3) 127.7 Mg 1.45
R(1,3) 0.156 A(1,3,5) 100.8 1B —-0.53
R(1,7) 0.225 A(1,7,6) 76.6 3B -0.43
R(2,7) 0.235 A(7,6,8) 99.8 4B -0.31
MguBio Don 1 R(1,3),R(3,6) 0.155 A(3,1,4) 137.3 Mg 1.24
R(1,4) 0.166 A(11,1,13) 102.8 1B -0.33
R(1,11) 0.232 A(1,3,6) 115.6 3B —0.44
R(4,7) 0.191 A(1,4,2) 145.8 4B -0.95
R(13,14) 0.299 A(1,11,9) 77.0
MgeBi3 Can 2 R(1,3) 0.154 A(3,1,4) 140.2 Mg 1.25
R(1,4) 0.165 A(1,3,6) 106.3 1B —-0.29
R(4,7) 0.186 A(1,4,2) 146.7 3B —0.49
R(1,14) 0.231 A(1,149) 85.0 4B -1.08
R(14,15) 0.297 A(14,1,16) 100.2 7B -1.10
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Fig.2 partial molecular orbitals for the Mg,B, clusters: (a)
Mg2B6, (b) Mg4B10, and (C) Mg6B13
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Table 2 VIE, Eg, Egr, Eav and Er of MgmB5, clusters (eV)

Cluster VIE E, Egr Ea Er

Mg,Bs 5316 0961  25.123  3.140 -4.308
MgiBjy  6.236 1.762  48.026  3.430 —4.822
MgeBi3  6.170  1.205  65.676  3.457 —4.800
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Fig.3 The IR (a, b, ¢) and Raman (d, e, f) spectra of tier-like structure of Mg,B, clusters: (a, d) Mg,Bg, (b, €) MgsB)o, and (c, f) MgeB 3
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Density Functional Theory of Tier-Like Structure of Mg,,B, Clusters

Chen Yuhong, Kang Long, Luo Yongchun, Zhang Cairong, Wu Zhimin
(State Key Laboratory of Gansu Advanced Non-Ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The equilibrium geometries, the electronic structures, the vibration properties and the bond properties of the tier-like structures
of MgyBs, MguB1o, MgeBi3 and MggBs clusters have been studied by the hybrid density functional B3LYP on the 6-31G* level. The
calculated results show that the bond lengths are about 0.225~0.235 nm for Mg-B and 0.154~0.191 nm for B-B; the natural charge of B
atoms is about —0.29~—1.10 e by population analysis and about +1.24~+1.45 ¢ for Mg atoms; and the dynamic stabilities of MgiBo
clusters are higher than that of other clusters.
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