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First-principles study on properties of single-layer
phosphorene with doping copper. silver and gold
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Abstract; In this paper, we studied the geometries, stabilities, band structures and densities of states of
copper, silver and gold doped phosphonenes. The biggest distortion of geometric structure is the struc-
ture of gold doped phosphonene, however, it is the most stable structure among three doped systems.
The band structure of phosphonene can be tuned by doping copper, silver and gold metal atoms. Mean-
while, there are two impurity levels in the doped phosphonene systems, one donor level and one acceptor
level, respectively. The enhancement of the conductivity of phosphonene is undeniable due to the intro-
duction of impurity levels.
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Fig. 1 Top view and side view of the phosphorene
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Tab.1 The bond lengths of the non-doped and doped phos-

phorenes
BT dx v/A dx v/A dx-—p/A
KB 2.222 2.222 2.227
Cu 2.270 2.270 2.318
Ag 2.501 2.501 2. 604
Au 2. 560 2. 560 2.712
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Fig. 2 Band structures: (a) supercellular structure; (b) Cu
doped phosphorene; (¢) Ag doped phosphorene; (d)
Au doped phosphorene
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Fig. 3 Densities of states: (a) supercellular structure;
(b) Cu doped phosphorene; (¢) Ag doped phos-
phorene; (d) Au doped phosphorene
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