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transverse vibrational state 
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Manifold of ground states, l = 0 

For a ribbon of n cells 2n+1 possible edge-like states 

eigenstates of H0 
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Generalization to other geometries 
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 ϕ0=-π/4 Manifold of OAM states l = 1 

only at the corners 
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Winding number associated to the orbital angular momentum as  
synthetic dimension 

Manifold of OAM states l = 1 
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Edge-like states in an optical ribbon 
Robustness 

average value of the 
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Trial states in a ribbon of 2 cells: 
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Conclusions 

 By means of geometrical symmetries it is shown that angular 
momentum states in sided-coupled cylindrically symmetric potentials 
exhibit complex tunneling amplitudes. 

 
 In a system of three rings the complex nature of the tunneling plays 

crucial role in the dynamics. 
 

 In a triangular ring configuration, complex tunneling amplitudes allow 
engineering spatial dark states via quantum interference. 

Geometrically induced complex tunneling 



Conclusions 

Edge-like states in an optical ribbon 

 ELS using states with l = 0 and l = 1 in a ribbon based on spatial            
dark states are predicted. 
 

 The experimental implementation of these ELS for l = 0 and the   
switch from one ELS to another using laser pulses is discussed. 
 

 The robustness of these states under relative phase variations and 
when including a defect on the lattice is demonstrated. 
 

 The winding number can be regarded as a synthetic dimension.    
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