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VO,/GST Photonic Structure Combined with ANN for Multi-level Dynamic
Spectral Selectivity
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(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract Photonic structure with selective absorption performance and emission control ability
are widely applied in many fields. In this work, a design of multilayer photonic structure including two
phase-changing materials is presented. Firstly, the spectral reflectivity of the structure is calculated
by FEM method, and a dataset is established to train a ANN model. Finally, the multi-level dynamic
spectral selectivity of the photonic structure combined with phase-changing material VO, and GST
is demonstrated. The results show that when the structural parameters are d;=0.1 pm and dy=0.3
pwm, the calculation time of the ANN model is 1.5 s, which saves the calculation time. The four
modes of this photonic structure exhibit different spectral selective absorption. This work provides

an idea of multi-level dynamic control for spectral selectivity.
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Fig. 1 Simple photonic structure based on phase-changing
materials VO3 and GST
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Fig. 2 Framework of artificial neural network (The thickness

Output Layer

of each layer of the simple photonic structure is taken as the
input, and the spectral reflectance is the output)
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Fig. 3 ANN model performance verification: (a) Mean
square error of training and validation; (b) Relationship
between the FEM results and predicted results

05

1.0
—— iV0,-aGST-Au
os b ) ‘\ — — iVO,-cGST-Au
/ \ - - - mV0,-aGST-Au
06 L // | —-— mVO,¢GST-Au
) RE
S04t
02
0.0 F
1 1 1 1 1 1
2 4 6 8 10 12 14

Alum
4 DYBRBLE TR O F A5 OGS IR ICR RS (dy =
0.2 um, d2 = 0.1 pum)
Fig. 4 Spectral absorptivity/emissivity of simple photonic
structure in four modes (d1=0.2 pm, d2=0.1 um)
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