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Calculations of Defective Absorption 

Figure S1 shows the optimized structure for the boron-vacancy (Bv) defect in hexag-

onal boron nitride (h-BN), in which the bond lengths have been labelled. 

 

 

Figure S1. Chemical bond lengths (in Angstroms) in the Bv-defective hBN. The boron and nitrogen 

atoms are represented by green and grey balls respectively. 

For investigating the defects in h-BN, we may consider the most likely candidates of 

defective structures, not only the Bv detect. Figure S2 a–c show other three defective struc-

tures including nitrogen-vacancy (Nv), an anti-site complex in which the boron atom sub-

stitutes the nitrogen atom and there is a missing atom at the boron site (NvBN), and corre-

sponding BvNB (the nitrogen atom substitutes the boron atom). 
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Figure S2. The geometry structure of BN with (a) one N-atom vacancy, (b)B-atom vacancy and BN 

substitution, (c) N-atom vacancy and NB substitution. Red arrows mark the substitution sites. 

All possible defects have been calculated by Vienna ab initio simulation package 

(VASP) as same conditions in the main text. According to projector-augmented wave 

(PAW) method, the transmissions finally can be calculated. Figure S3 a,b show the trans-

mission spectra under the conditions of spin-polarized solutions. 

 

Figure S3. The calculated absorption coefficients of (a) Nv-defective, (b) NvBN-defective and (c) 

BvNB-defective h-BN. 
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Non-Linear Transmission Responses 

Figure S4 a–d show non-linear transmission responses detected by the Z-scan system 

with 50 μJ, 80 μJ, 100 μJ and 150 μJ incident intensities, respectively. 

 

Figure S4. Non-linear absorption responses detected by Z-scan system with (a) 50 μJ, (b) 80 μJ, (c) 

100 μJ, and (d) 150 μJ incident intensities. 


