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We investigate the bifurcations of a family of 
relative equilibria and chaos  

in a ring of seven Bose-Einstein 
Condensates (BEC). This system is
studied using the discrete nonlinear 

Schrodinger equation (DNLSE) when 
both the chemical potential (~1/T0) 
and a local external defect (= δ) act 

as bifurcation parameters.





We are considering a ring of seven 
coupled oscillators.

We modify the chemical potential
( ≈ 1/T0) or a 

defect  placed at site 3.



The Hamiltonian is given by

The DNLSE equation is given by



Nm : Number of Atoms at Site m ;  θm:      
Phase at site m





For point “5”, the conditions of the KAM 
theorem hold : no-resonance relations

and nondegeneracy condition.



Averaging Principle : Symmetric Atomic Populations







• A neighbourhood of stable Breather-like 
relative equilibria shows KAM

Quasiperiodic or Chaotic dynamics (convex).
The time series of the recurrence times
is useful in the study of the dynamics

of this system.

in the continous time, actions etc.  Pando L.  C.L,  Doedel E.J.,   
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• Conclusions
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