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Supplementary file 

The reviewers comment was particularly welcome giving us the opportunity to 

demonstrate mathematically the band gap modulation for the different systems. 

Therefore, the next reasoning is presented as follows:  

 

For the system A 

 

nmd

nm

208

540









d1.632nλ
eff

          1.59n
eff
  

 

fnfn
AASTeff




1    (1) 

nair=1 

 

 the AFM (FFT) analysis of the particles arrangement confirmed the FCC 

structure, thus the packing factor is f=0.74; 

 

From the equation 1 the value of nST-AA is 1.797. 

 

For the system D 

 

For the system D, the refractive index value can be approximated with the value of 

nST-AA, or slightly increased, considering the small quantity of particles represented 

by the PbS incomplete shell.  
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The value obtained for the packing factor could be explained as an average of the 

fraction of space occupied by spheres. The fraction occupied by the spheres 

determines the fraction of air. Thus, the air fraction represents a consequence of the 

particles arrangement, which is put into evidence in the next figure with red 

squares. A disruption of the FCC structure is clearly visible. 
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