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Fig.1 Lowest-energy and low-lying structures of Nb, Al (1<<n<C10) clusters
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Fig.4 Total magnetic moments of Nb, Al clusters Fig.5 Magnetic moments of 4d, 5s, and 5p states
and local magnetic moments of the Al and Nb atoms for Nb atom in Nb, Al clusters
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DFT Study of the Structures and Properties of Nb, Al Clusters

CHEN Li-mei, WANG Huai-qian, ZHENG Li-xin

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; The geometrical structures, relative stabilities, electronic, and magnetic properties of Al-doped niobium clus-
ter Nb, Al (1<{n<C10) have been systematically investigated by the combination of Saunders “Kick” global minimum sto-
chastic search and density functional theory (DFT) B3PW91 method at the mixed basis set level. Based on the natural
population analysis (NPA) results, the total magnetic moment of Nb, Al clusters and the local magnetic moment of Nb at-
om in Nb, Al clusters are also investigated in this study. The results demonstrate that the Al atom always occupies the
surface of the Nb, Al clusters and structural transition does not take place until 2=10. It is found that the binding energy
becomes smaller after doping the Al atom into Nb cluster. This maybe due to the much larger bond strength of Nb—Nb
bond than that of Nb— Al bond.

Keywords: Nb, Al cluster; density functional theory; geometrical structures; magnetic properties; kick model
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