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We Iinvestigate 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/T,)

and a local external defect (= 0) act

as bifurcation parameters.



What is Bose-Einstein condensation (BEC)?
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We are considering a ring of seven
coupled oscillators.

We modify the chemical potential
(=1/T,) ora
defect placed at site 3.



The DNLSE equation is given by

idl/fm
dr
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The Hamiltonian is given by

M
H = Z(Hbm — Wm—i—1|2 — 'Wm|4 — 5m|1!fm|2)-

m=1

The second constant is the norm, which is given by

M
P = Z hbmlz-
m=1
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Fig. 1. Plot of r; = \/N; = Re(y/;) versus the period of the relative equilibrium
To = _)ﬂ Here § = 0. Solid curves denote spectrally stable solutions; dashed
curves denote unstable solutions. Re(v/1) stands for the real part of ¥/4.



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



Averaging Principle : Symmetric Atomic Populations
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Fig. 9. (a) Power spectral density (PSD), S4(F), versus frequency F for the

continuous time sampling of the slow action I, = Nz—;N“ (b) The same as (a), but

forls = Nl;Nfi .(¢) The same as (a), but for Is = Y=Y The parameters are the same

2
as those of the previous figures.




Fig. 11. Three—dim&hembedding of the return times (tjr1 — T, Tixg —
‘he data come from the simulations carried out for Fig. 4.
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e Conclusions

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.
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