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Problem of 2D Flat Optics
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Lin H., et al. 2020

Efficiency of current optical 2D devices ~ 1% 

Refractive Index n ~ 4t ~ 0.65 nm

Δφ ~ 2πtn/λ ~ 0.01π << π

λ = 650 nm



Proposed Concept 
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Phase Topology in High-nk materials



Topology-Based Biosensor – Amplitude 



Topology-Based Biosensor – Phase 

Plasmonic surface

lattice resonances:

5.7·104 deg/RIU

[1] Danilov et al.,

Biosens. Bioelectron. (2018)



Biosensor Advantages

As prepared: After 9 months:Δλ = 1.4 nm

Δφ = 1.0°

Robust

Scalable

Cheap

Easy-to-use

Easy-to-fabricate






