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Electronic and magnetic properties of C-doped ZnS nanowires

ZHOU Dian-Feng , CHEN Hong-Xia , ZHUANG Guo-Ce
(College of Physical Science and Electronic Techniques, Yancheng Teachers University, Yancheng 224002, China)

Abstract: The electronic and magnetic properties of ZnS nanowires (NWs) doped with C atom are stud-

ied in terms of the first-principle calculation. The result shows that C atom preferring to the surface po-

sition. All of the doped NWs show semiconductor character. The magnetic moments are mainly contrib-

uted by the C-2p orbital. Due to the hybridization interaction,a small magnetic moment is also induced

in nearest neighboring Zn and S atoms. The magnetic moments of the C, Zn, and S atoms in the super

cell have the same direction, indicating ferromagnetic coupling between them. The large energy differ-

ence (121 meV) between the ferromagnetic and antierromagnetic state implies room-temperature ferro-

magnetism for C-doped ZnS NWs, which has great potential in spintronic devices.
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Fig. 1 The top-view maps of C-doped ZnS NWs. The big, medium, and small balls represent C, S, and

Zn atoms, respectively.
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Tab.1 The formation energies (E,, in ¢V), total mag-
netic moments (p, s in ) s local charges (Qc s in
a.u.), and local magnetic moments (pcs in pp)
of C atom in doped ZnS NWs. The nearest-neigh-
boring magnetic moments of Zn and S atoms (uz, »
pss in up) are also shown.

Isomer E; ptot Qe mne (2 s
M-1 —2.9046  2.00 —0.65 1. 29 0.18 0.48
S-1 —2.9075  2.00 —0.56 1.56 0.14 0.24
M-2 —2.9605 2.00 —0.75 1.13 0.154 0.615
S-2 —2.9616  2.00 —0.56 1.55 0.136 0.243
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Fig. 2 Electronic band structures for C-doped ZnS NWs,
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Fig. 3 The PDOSs for the C-doped ZnS NWs,
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Fig.4 The top-view maps of C-bidoped ZnS NWs. The big, medium, and small balls represent C, S, and
7Zn atoms, respectively.
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Tab.2 The distances between two C atoms (d» in A), formation energy (E,, in eV), energy difference ( AE ,in meV),

total magnetic moment (p, 5 in ) s local charge (Qc s ina. u. ), and local magnetic moment (p¢ s in pp) of C atom

in bidoped ZnS NWs,

Isomer AE
d E; Qc pne Lot d E; Qc ne o
Bl 3.31 —2.9517 —0.71 0.72 2 3.33 —2.9518 —0.76 0. 80 0 8
B2 3.55 —2.9522 —0.54 0.71 2 3.55 —2.9511 —0.55 0. 30 0 —122
B3 7.48 —2.9503 —0.56 1.55 4 7.39 —2.9509 —0.56 1.51 0 23
B4 7.50 —2.9470 —0.76 1.18 4 7.46 —2.9472 —0.76 1.13 0 61
B5 13.74 —2.9470 —0.76 1.18 4 13.7 —2.9470 —0.76 1.18 0 0
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