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Effect of the integration of a conductive ITO layer 
In this section, we analyze the introduction of an ITO layer with a thickness of 15 nm 

under the high refractive index building blocks in order to manipulate the phase of Sb2Se3 

by applying an external voltage as it is described in [48]. The scheme of this metasurface 
is represented in Figure S1a. The transmittance of the device considering this ITO layer 
for both phases of the PCM and metasurface parameters: h = 150 nm, d = 335 nm and P = 
535 nm is plotted in Figure S1b. As it can be observed, there are low discrepancies in the 
transmittance profile generated by the system when introducing a conductive layer. 

 

Figure S1. (a) Sketch of the reconfigurable metasurface proposed in this work introducing a layer 
of ITO of thickness 15 nm. (b) Transmission spectra for amorphous and crystalline phases for a 
diameter of 335 nm, height of 150 nm (i.e., and aspect ratio of h/d = 0.45) and period 535 nm with 
(dash lines) and without (continuous line) considering the ITO layer. 

Effect of the polarization 

Figure S2. (a) Transmittance spectra for normal incidence and for the metasurface parameters: P = 
535 nm, g = 200 nm and h = 150 nm, for the amorphous phase of the PCM and for 3 different angles 
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of polarizations at normal incidence: 0° (blue), 30° (yellow) and 70° (red). (b) Transmittance spectra 
for normal incidence and for the metasurface parameters: P = 535 nm, g = 200 nm and h = 150 nm, 
for the amorphous phase of the PCM and for 3 different angles of polarizations at normal incidence: 
0° (blue), 30° (yellow) and 70° (red). 

Effect of considering polycrystalline Si 
Figure S3 shows the complex refractive index of silicon (crystalline, amorphous and 

polycrystalline). The optical properties of polycrystalline silicon have been obtained 
through Bruggeman's effective medium theory. For this, we have considered a silicon 
with 50% crystalline structure and 50% amorphous structure. As it can be observed, the 
real part of the refractive index of the three structures is very similar in the NIR, which is 
the region of interest of our research. The main discrepancies are in the imaginary part. 

 
Figure S3. Real (continuous lines) and imaginary part (dashed lines) of the refractive index of crys-
talline silicon (blue), amorphous silicon (yellow) and polycrystalline silicon (red, 50% amorphous 
and 50% crystalline). 

The simulations shown in Figure 4e in the manuscript have been again repeated but 
modifying the refractive index of crystalline Si to that of polycrystalline Si shown in Figure 
S3. The lattice parameters used are P = 535, g = 200 and h = 150. The transmittance for these 
parameters, for the amorphous structure of PCM and for the crystalline (blue) and poly-
crystalline (red) structure of Si is depicted in Figure S4a. The same procedure has been 
followed for the crystalline structure of PCM in Figure S4b. The discrepancies with respect 
to the results presented in the manuscript are very small and are due to the losses intro-
duced in the polycrystalline structure of silicon. 

 
Figure S4. (a) Transmittance spectra for the metasurface parameters: P = 535 nm, g = 200 nm and h 
= 150 nm, for the amorphous phase of the PCM and for the crystalline (blue) and polycrystalline 
(red) structures of Si. (b) Transmittance spectra for the metasurface parameters: P = 535 nm, g = 200 
nm and h = 150 nm, for the amorphous phase of the PCM and for the crystalline (blue) and poly-
crystalline (red) structures of Si. 


