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Spin–orbit resonances

νspin = k + kIνI + kIIνII + kIIIνIII

νspin : amplitude dependent spin tune ≈ closed orbit spin tune = precessions /turn on CO

• Orbit “drives spins” ===> Resonant enhancement of spin diffusion.

• Resonance order: |kI | + |kII | + |kIII |
• First order: |kI | + |kII | + |kIII | = 1 e.g. SLIM like formalisms.

• Strongest beyond first order:
synchrotron sidebands of first order parent betatron or synchrotron resonances

νspin = k + kiνi + kIIIνIII , i = I, II or III
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The 4 × 4 transfer matrix for the transverse motion through a pair of solenoids:

⎛
⎜⎜⎜⎜⎜⎝

0 −2r 0 0

1/2r 0 0 0

0 0 0 2r

0 0 −1/2r 0

⎞
⎟⎟⎟⎟⎟⎠

where r is the radius of orbit curvature in the longitudinal field.

Use 5 back–to–back symmetric quadrupoles.
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All monitors on
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All monitors on
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All monitors on
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All monitors on
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All monitors on
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80 percent monitors on
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20 percent monitors on
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All monitors on and about half of the “b–b”
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All monitors on, no “b–b”, near coupling resonance
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