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ELECTRONIC BAND STRUCTURE OF 
DIFFERENT PHOSPHORENE ALLOTROPES 

   For the sake of completeness and better 
comparison, we have combined our band 
structure results for the different phosphorene 
allotropes in Fig. S1. Our results indicate that 
phosphorene allotropes of type N=0 and N=1, 
shown in Figs. S1(a-c), have an indirect band 
gap. According to Figs. S1(d-e), N=2 allotropes 
have a direct band gap.  

 

 

PHONON SPECTRA OF PHOSPHORENE 
ALLOTROPES 

We have calculated the phonon spectrum of θ-P 
and present the phonon band structure in Fig. 
S2. We find the phonon spectrum of θ-P to be 
rather similar to previously published phonon 
spectra1,2 of α-P, β-P, γ-P and δ-P. We found all 
these monolayer structures to be stable, as 
indicated by the absence of imaginary 
frequencies and soft phonon modes.  
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FIG. S1. Electronic band structure of (a) blue-P or β-P, (b) γ-P, (c) θ-P, (d) black-P or α-P, 
and (e) δ-P along high-symmetry lines. 

FIG. S2. Phonon band structure of θ-P along high- 
symmetry lines. 


