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The Electron Spin and Magnetic Properties of Cluster Fe,Ni,
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Abstract:In order to explore the electron spin and magnetic properties of amorphous alloy Fe-Ni binary system, and provide

theoretical support for its macroscopic excellent magnetic properties, the cluster Fe,Ni, was designed as a local structure model. Based

on density functional theory, full parameter optimization calculation is performed under B3LYP/Lanl2dz (level) , and finally five triplet

optimized configurations are obtained. The single-electron distribution of each optimized configuration is analyzed from the angle of

Mulliken spin population, and its magnetic properties are studied by the electron spin density, magnetic moment and orbital state

density of each configuration. The results show that in all optimized configurations of Fe;Ni; clusters, the single electrons of each atom

are mainly di

opposite. At

stributed in the d orbital, and the single electrons of Fe atoms are more than those of Ni atoms and the spin directions are

the same time, the contribution of Fe atoms to the cluster magnetism is also larger than the Ni atom; the d orbital of the

cluster Fe;Ni; plays a major role in the magnetic properties of the cluster; the a and B electrons on the specific energy segments of some

of the s and p orbitals can be spin-coupled and converted.
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Tab.1 Mulliken spin population of different atomic orbitals of each atom in optimized configurations of cluster Fe,Ni,

Fel Fe2 Fe3

fi

Nil Ni2 Ni3

$ P d s P d s p

d

$ P d $ P d s p d

190153 0.105 3.418 -0.194 -0.147 -3.497 0.216

0.188 0.100 3.299 -0.233 -0.142 -3.467 0.058
0.142 0.122 3.283 -0.243 -0.089 -3.270 0.172
-0.047 0.048 -2.932-0.019 0.047 -2.978 0.327
-0.043 0.027 -1.279 -0.301 -0.126 -3.143 0.281

0.050
0.108
0.180
0.201
0.097

2(3)
3(3)
4(3)

5(3)

3.178
3.267
3.077
3.304
3.215

-0.065 0.013 0.957 -0.065 -0.025 -0.927 -0.075 -0.056 - 1.037
-0.078 -0.102 -1.002 0.137 0.051 0.948 -0.112 -0.044 -0.975
0.042 0.097 0.832 -0.129 -0.082 -0.979 -0.113 -0.014 -1.027
0.172 0.182 0.977 0.163 0.094 1.037 0.118 0.201 1.105
0.050 0.090 0.970 0.054 0.047 1.021 -0.006 0.030 1.016
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