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Ring experiments

No rotation, no delta a=0=0:
Only rotation Q:

Only defect:

Rotating delta/defect:
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« Stationary solution: y(0,1) = e™"*$(0)
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Compute energy levels by running k and m: g=10
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Compute energy levels by running k and m: g=10
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Stationary solutions: ground and first excited states
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Adiabatic cycle
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Adiabatic cycle
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Adiabatic cycle
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Adiabatic cycle
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Adiabatic cycle
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Stability: Bogoliubov analysis

e Add perturbation to solution &
linearize GP

1.35;

1.3;

e Expand in basis that satisfies
delta conditions

1.25;

e * Solve matrix eigenvalue problem

a=- a=0 a=1
2.5/ 2.5 2.5%&
3. 3. 3.
2k 2k zﬁw
W0 WA 0 WA 0




2.5

1.5

Stability: Bogoliubov analysis

unstable
/_\ > x .

e Add perturbation to solution &
linearize

1.35;

1.3;
G

e Expand in basis that satisfies
delta conditions

1.25;

* Solve matrix eigenvalue problem

1.2
-0.02 -0.01 O 0.01 0.02
a

1.5 ‘ ; 1.5

stable



2.5

1.5

Stability: Bogoliubov analysis

unstable
/_\ o X »

e Add perturbation to solution &
linearize

1.35;

1.3;
G

e Expand in basis that satisfies
delta conditions

1.25;

* Solve matrix eigenvalue problem

1.2
-0.02 -0.01 O 0.01 0.02
a

2.5 2.5

1.5 _*1 0 1 1.5 : 0 1
Q Q
stable




unstable
regions

2.5

1.5

Stability: Bogoliubov analysis

\

S la 2 0 2 4
a

a=-

c

stable

1.35;

1.3;

1.25;

1.2
-0.02 -0.01 O

e Add perturbation to solution &
linearize

 Expand in basis that satisfies
delta conditions

* Solve matrix eigenvalue problem

a=1

.

0.01 0.02
unstable
/—\ a=0
2.5
3
2V
1.5 1 0




Dependence on g:
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Dependence on g:
ground & first excited levels

-1.3

T-12-10-86 -6 -4 -2 ¢ 2

7-12-10-8 -6 -4 -2 C

o

g=5

2

1.5
1.0

0.5

-0.5

-1.0

-1.5
0

T-12-10-8 -6 -4 -2 ¢ 2

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5
0




Dependence on g:
ground & first excited levels
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Summary

Spectrum of GP with rotating delta: 3D swallow tall
structure, degeneracy lines, solitonic trains
Bogoliubov analysis: stable & unstable levels, regions
Adiabatic cycles: excite the BEC with rotating delta

Dependence of g: various g computed, linear limit
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