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Metasurfaces2

•Light-matter 
interaction

•Spectral response

•Applications

•Design process



Training Set Generation 3

Phase (˚)

[[0,  0,  1,  1,  0,  0],

[0,  1,  1,  0,  1,  1],

[1,  1,  1,  0,  0,  0],

[0,  1,  0,  1,  0,  1],

[0,  1,  1,  1,  1,  1],

[0,  0,  0,  0,  0,  1]]

[0, 0, 0, 0, 1, … 0, 0, 0, 0, 0]



Transfer Learning4



TLN vs. DLN5



TLN Training/Validation6



TLN Testing7



Different Networks8



Metasurfaces for Inverse Design

Focusing

Abnormal Reflection



Inverse Design - Focusing10



Inverse Design – Abnormal Reflecting11



Simulation vs. Reality12



Conclusion13

•Used TLN to predict phases of  meta-atoms with accuracy of  90%

•Used these meta-atom/phase pairs to create library of  meta-atoms 
representing full phase (0 – 360 degrees)

•Construct metasurfaces with certain phase profile from this library

•Verified constructed metasurfaces against simulation and reality 

•Thoughts…
• False advertising?
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