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Structures and magnetic properties of Cu-doped ZnS nanowires

LI Jun-Sheng , XIE Jian-Ming , ZHUANG Guo-Ce
(College of New Energy and Electronic Engineering, Yancheng Teachers University, Yancheng 224002, China)

Abstract: The electronic and magnetic properties of ZnS nanowires doped with Cu atoms are compara-

tively studied in terms of the first-principles calculation. The formation energies of doped nanowires are

smaller than that of the pristine one, indicating that the doing process is an exothermic reaction. The

calculation shows Cu atom preferring to the surface position. The electronic structures show that ZnS

doped with Cu atoms are the half-metallic ferromagnetic semiconductors and have important applications

in spintronics.
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Fig.1 The top-view maps of P-ZnS, M-ZnS, and S-ZnS.

The small, medium, and big balls represent Zn,

S, and Cu atoms, respectively.
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Tab.1 The lattice constants ¢ (A), the formation ener-
gies (E;, in V), total magnetic moments ( sz > in
) s local charge (Qc,» in a. u.), and local mag-
netic moments (uc, s in gg) of Cu atom in Cu
monodoped ZnS nanowires. The nearest-neighbor-
ing magnetic moments of S atoms (us, in puy) are
also shown.
Isomer c E¢ ot Qcu e s
P-ZnS 6. 34 —2.934 0 / / 0
M-ZnS 6. 34 —2.940 0.721 —0.65 0.234 0.338
S-ZnS 6.35 —2.944  0.562 —0. 64 0.213 0.229
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