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Sextupoles cause nonlinear dynamics, which can be chaotic and unstable. 
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The additional fixed point is unstable ! 
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The Dynamic Aperture 
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The dynamic aperture is therefore greatly 
increased when distributed sextupoles are used. 

Often the dynamic aperture is much smaller 
than the fixed point indicates ! 
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Sextupole Aperture 
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Due to the narrow region of unstable trajectories, sextupoles are used for slow 
particle extraction at a tune of 1/3. 

The intersection of stable and unstable manifolds is a certain indication of chaos. 

Sextupole Extraction 
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● At instable fixed points, there is a stable and an instabile invariant curve. 
● Intersections of these curves (homoclinic points) lead to chaos. 

Homoclinic Points 
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●  On the path from Rotation to Libration around the 
Spin-Orbit-Coupling is a strong chaotic region. 
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Hyperion: rotation around the vertical 
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●  Tidal forces from moon 
and sun cause a 
stabilization of the rotation 
axis. So
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Strong deviation from: 
Occur when there is coherence between the 
perturbation and the phase space rotation: 
 
Resonance condition: tune is rational 
 
On resonance the integral would increases indefinitely ! 
Neglecting all but the most important term
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The Single Resonance Model 
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Fixed points:

H (Φ, J,ϑ ) ≈ δ J +H00 (J )+Hnm (J )cos(mΦ)
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Hnm (J f )[Hnm
'' (J f ) ± Δυ'(J f )] < 0Stable fixed point for:

Fixed points 


