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Two in-line ring potentials 
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winding number, n=±l, l being the orbital angular momentum quantum number 

transverse vibrational state 

azimutal phase origin 

radial part 
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Edge-like states in an optical ribbon 
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l =1 

l = 0 

robust due to quantum interference effects 

Ribbon of n cells 

Edge-like states 

Manifolds of N(l+1) degenerated states 
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Edge-like states in an optical ribbon 
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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Manifold of ground states, l = 0 

Generalization to other geometries 
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Edge-like states in an optical ribbon 
Manifold of OAM states l = 1 

Self-coupling 
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Edge-like states in an optical ribbon 

L C R 

 ϕ0=-π/4 Manifold of OAM states l = 1 

only at the corners 



Edge-like states in an optical ribbon 
 ϕ0=-π/4 Manifold of OAM states l = 1 



Edge-like states in an optical ribbon 

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 
population of the central sites 

against  phase  differences 

l = 1 

l = 0 

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.    



  QUANTUM ATOM OPTICS GROUP (UAB) 

A. Turpin 
(now in Bonn) 

J. Polo 
(now in Grenoble) Juan Luis Rubio Gerard Pelegrí Gerard Queraltó 

Verònica Ahufinger 
Jordi Mompart 

Ramón Corbalán Josep Cabedo Todor Kirilov 

 Ultracold atoms 
 Quantum transport 
 Orbital angular momentum states 
 Complex tunneling 
 
 
 

Conical Refraction  
 Fundamentals: theory and experiment 
 Applications: trapping microparticles and BECs 
 
 

http://grupsderecerca.uab.cat/qaos/ 

Laser-matter interaction 
 Nanoscopy 
 Atomic frequency combs 
 Spin-orbit coupling 

Light propagation in coupled optical waveguides 
 Dark and bright OAM modes 
 SUSY techniques for mode filtering 



July 22 – 27, 2018 in Barcelona 

ICAP 2018 SUMMER SCHOOL 
July 16 – 20, 2018 in Barcelona 
 

The 26th International Conference on Atomic Physics 


	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32
	Número de diapositiva 33
	Número de diapositiva 34
	Número de diapositiva 35
	Número de diapositiva 36
	Número de diapositiva 37
	Número de diapositiva 38
	Número de diapositiva 39
	Número de diapositiva 40
	Número de diapositiva 41
	Número de diapositiva 42
	Número de diapositiva 43
	Número de diapositiva 44
	Número de diapositiva 45
	Número de diapositiva 46
	Número de diapositiva 47

