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Effects of Mn doping concentration on electronic structure and

magnetic properties of Mn-N co-doped ZnO
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Abstract: The formation energy, energy gap structure, density of states and ferromagnetism of ZnO single-

doped Mn and Mn-N co-doped dopant system at 1 ¢ 1 and 2 ¢ 1 were calculated respectively using first-principles

super-soft pseudopotential method. The calculated results show that the single doped Mncan not obtain the sta-

ble ZnO doping system, but Mn-N co-dopedcan form p-type ZnO. Compared by Mn-N co-doped (Mn doping

concentration of 6. 25%), Mn-N co-doped dopant system at 2 : 1 (Mn doping concentration of 12. 5%) has

lower formation energy and a higher chemical stability. Further studies on the magnetic properties of ZnO do-

ping system show that the single-doped Mn and Mn-N co-doped both make the ZnO system ferromagnetism,

and its magnetic properties mainly come from Mn 3d electrons. The increase of Mn doping concentration in Mn-

N co-doped dopant system at 2 ¢ 1 leads to the increase of the total magnetic moment and the enhancement of

ferromagnetism.
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