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J1

J2

J3

J1: self coupling
J2: cross coupling, no OAM exchange
J3: cross coupling, OAM exchange 
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Along one direction, 00 →J1 and J3 

couplings acquire phases

Fast decay of the couplings with
d → L and R sites decoupled for >>/3

Self-coupling at site C has contributions 
from L and R sites →vanishes for  = /2

L

C

R



G. Pelegrí et al., Phys. Rev. A 95, 013614 (2017).
G. Pelegrí et al., Phys. Rev. A 99, 023612 (2019).
G. Pelegrí et al., Phys. Rev. A 99, 023613 (2019).



G. Pelegrí et al., Phys. Rev. A 99, 023612 (2019).
G. Pelegrí et al., Phys. Rev. A 99, 023613 (2019).



Aharonov-Bohm caging

G. Pelegrí et al., Phys. Rev. A 99, 023612 (2019).
G. Pelegrí et al., Phys. Rev. A 99, 023613 (2019).



G. Pelegrí et al., Phys. Rev. A 95, 013614 (2017).
G. Pelegrí et al., Phys. Rev. A 99, 023612 (2019).
G. Pelegrí et al., Phys. Rev. A 99, 023613 (2019).

C. Jörg et al., Light Sci Appl 9, 150 (2020).



• Nanoscribe  system
• Photo resist IP-Dip
• Samples: 0.25-1 mm 

• 7 unit cells
• R= 1.9 µm
• Δn ~ 0.008
• d = 5.5 µm

C. Jörg, G. Queraltó, M. Kremer, G. Pelegrí, J. Schulz, A. Szameit, G. von Freymann, 
J. Mompart, V. Ahufinger, Light Sci Appl 9, 150 (2020).

See also: S. Mukherjee et al., Physical Review Letters 121, 075502 (2018).
M. Kremer et al., Nature Communications 11, 907 (2020).



C. Jörg, G. Queraltó, M. Kremer, G. Pelegrí, J. Schulz, A. Szameit, G. von Freymann, 
J. Mompart, V. Ahufinger, Light Sci Appl 9, 150 (2020).



G. Pelegrí et al., Phys. Rev. A 95, 013614 (2017).
G. Pelegrí et al., Phys. Rev. A 99, 023612 (2019).
G. Pelegrí et al., Phys. Rev. A 99, 023613 (2019).

C. Jörg et al., Light Sci Appl 9, 150 (2020).

G. Pelegrí et al., Physical Review Research 2, 033267 (2020).



E. Nicolau et al., Phys. Rev. A 107, 023305 (2023).

G. Pelegrí et al., Phys. Rev. B 100, 205109 (2019).



G. Pelegrí et al., Phys. Rev. B 100, 205109 (2019).



E. Nicolau et al., Phys. Rev. A 107, 023305 (2023).

G. Pelegrí et al., Phys. Rev. B 100, 205109 (2019).

E. Nicolau et al., Europhysics Letters 145, 35001 (2024).



Su-Schieffer-

Hegger model

W. P. Su, J. R. Schrieffer, A. J. Heeger, Phys. Rev. Lett. 42, 1698 (1979).



Su-Schieffer-Hegger model
W. P. Su, J. R. Schrieffer, A. J. Heeger, Phys. Rev. Lett. 42, 1698 (1979).

k k k

E



SSH in a 

lattice of rings



SSH in a lattice of rings
E. Nicolau et al., Phys. Rev. A 108, 023317 (2023).

OAM: l=1
winding number: n=±1

circulation: =±
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Ultracold atoms carrying orbital angular momentum in lattices

constitute a novel platform to explore topology for single atoms and

interacting few-atoms systems.

Conclusions

As an example…

Single particle   we have characterized the model topologically 

through an exact mapping.

Two particles    we have analyzed the interplay between interactions 

and topology in the dimerized limit, in terms of a 

strong-link Hamiltonian, and in the strongly 

interacting limit, by means of perturbation theory.
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