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On Effect of Non-metallic Doping on Geometry

and Electronic Structure of Phosphene

ZHANG Yang', XIA Ji-hong®, FU Chun-ping®

1. Department of Childrenundefineds Intelligent Science and Technology Chongqing Preschool Education College, Wanzhou Chongqing 404047 , China ;
2. Department of Physics, Chongging University of Arts and Sciences, Yongchuan Chongging 402160, China

Abstract; In this paper, we have studied on the geometry, stability, band structure and density of states of
boron, carbon, nitrogen, oxygenand fluorinedoped phosphonene. When boron, carbon and nitrogen doped
phosphines, the bond lengths of the nearest phosphorus atoms were shortened; however, when oxygenand
fluorine doped phosphines, the bond length with a neighbor phosphorus atom increased, and the growth
rate reached more than 45%. From the analysis of impurity substitution energy, it is found that all doped
phosphene systems have good stability. At the same time, the band structure of phosphene can be con-
trolled by doping boron, carbon, nitrogen, oxygenand fluorine, and the presence of impurity levels is ben-
eficial to the enhancement of electronic conductivity of phosphene systems. The density of states of car-
bon, nitrogen, oxygenand fluorine doped systems shows a peak at Fermi, which indicates that the electri-
cal properties of the system are enhanced.

Key words: phosphorene; band structures; non-metallic doping
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