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ABSTRACT The electronic structure and magnetism of clusters Ni,(n=2-6) have been studied
by spin—polarized MS—-X, method. The results show that the effect of the cluster symmetry on its
atomic magnetic moment and electronic density of states is very notable. Nig cluster is an octahedron
belonging to Or point group. Its 3E; orbital presents strong negative exchange coupling and has
a trend of antiferromagnetic couplings. Nis cluster is of three-side pyramidal structure belonging
to point group C3v. The magnetic moment direction of Ni atom lying on vertex of the pyramid is
antiparallel to the moment direction of the Ni atoms lying on underside of the pyramid, which present
the characteristic of ferrimagnetic couplings. Compared with metal nickel, the magnetic moments of
some clusters are enhanced and some are weakened. The abnormal phenomenon of surface magnetism
of ferromagnetic superfine particles can be well explained using this result.
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Table 1 Calculated bond length, bond, point group and

atomic magnetic moments of cluster Ni,

n Bond Point Atomic magnetic Symmetry
length, nm group moment, up
2 0.2490 C2h 1.03 Dumbbell
302490  C3v 0.71 Trigon
4 0.2490 Td 0.25 Tetrahedron
6 0.2447 Oh 0.14 Octahedron
5 0.2512 C3v 1.60 Three-side
(base plane) (base plane atom)  pyramid
0.2461 -0.90
(pyramid) (pyramid tip)
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Fig.1 Density curves of states for Nig (a), Nig (b) and
Nis (c) clusters
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Fig.2 Levels of spin-splitting for Nig cluster
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