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Motivation

What is the origin of the spin-momentum 
locking in this corrugated surface without the 
global translation plus rotation symmetry?
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perfect 
SML SML 

breakdown

When the perfect circular polarized light is 
projected onto the metasurface symmetries, 
it becomes helical and the spin-momentum 
locking is spoiled in spin
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● We have demonstrated that the spin-momentum locking does not require 
global symmetries and already appears when elements in the unit cell have a 
non-zero winding number.
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● Mueller polarimetry demonstrates that, phenomenologically, we can explain the 

plasmonic resonances as two-steps processes.

Summary
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At the plasmonic resonance Out of the plasmonic resonance

Photon-plasmon-photon scattering

Two-steps scattering process
photon-plasmon-photon

Two-steps scattering process
photon-photon-photon
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Winding number
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Fourier representation of the symmetries

Ordered unit cell

Disordered unit cell

Chiral unit cell
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Breakdown hierarchy
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