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fixed points &

periodic solutions

�j ��� �j ��j exp[ ]i � xj ���

( )x , x , x1 2 3

fixed point collective periodic mode

two significant parameters, and ( is dependent)� � �

U N

v �
�

�
�

Lagrange multiplier

selects the

(conserved)

value of N

depleted central well regime: x x x2 1 3� �
 �0, 0

� � � �1 2 3
1
2

,, 0, 1, 1x x x � 

just a single,

solution

parameter independent

3
2

1j

jz N
�

��

� �0 ,j jz z Ni �� � �� � �Fixed points

0 j jz N �� � ��

j jz N��

3 3
2

2

1 1

1
j

j

j

jx�
� �

� �� �

� �

� � � �

2

2 2

2

1

2

3

0 2
2

0 2

1 3

2
2

,j jx x x j

x x x x j

�

�

�

�
�

��� � 
 
����
�� � 
 
 �
 �
�

�

���

8

� � � �0expj jt tx
i

���
� 	
� �� �
� �� ��



for any pair of parameters ( )���,

fixed points:

dimeric & non-dimeric regimes
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dimeric regime
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non-dimeric regime

x x xj� �0, 1 3

0 1 2 3 4

4

�
-

4

�

2

�

2

�
-

0 �

-2

-1

0

1

3

-3

2

3

4

2

2

1

0

1

minima maxima unstable saddles stable saddles

�

�

� �R � � �

� �3
X � � �

11



symplectic
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simulations: reduced dynamics
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conclusions & future work
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