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Spin—orbit resonances

Vspin = k+krvr +krrvir +krrrvrnr

Vepin © amplitude dependent spin tune ~ closed orbit spin tune = precessions /turn on CO

Orbit “drives spins” ===> Resonant enhancement of spin diffusion.
Resonance order: |k| + |krr| + |krrr]

First order: |kr| + |krr| + |krrr| =1 e.g. SLIM like formalisms.
Strongest beyond first order:

synchrotron sidebands of first order parent betatron or synchrotron resonances

Vspin = k+ kiv; +krrrvrrr, t=1,11or 111
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The solenoid spin rotators
< Rotatorl — = —! ﬁo on design energy

+45 deg. +45 deg.
lenoid  solenoid *90
solenoid  solenoi * hor. beng

®
Arc—Jll— <  Rotator2 — =

1.P.
—-45deg. -45 deg.
~a * solenoid solenoid

. . © Arc

Quadrupoles Dhor.
for decoupling eng
and spin transparency

Quadrupoles
for decoupling
and spin transparency
Quadrupoles
for normal transport




The basic eRHIC geometry for spin——exaggerated

A rotator

Sol. Quads. Sol.  Hor. dipole

267Tm |1 2 321 267Tm
at 10 GeV at 10 GeV
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The 4 x 4 transfer matrix for the transverse motion through a pair of solenoids:

0 -2r 0 0 )
1/2r 0 0 0

0 0 0 2

0 0 -—1/2r 0 J

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

Use 5 back—to—back symmetric quadrupoles.

N
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Polarization (percent)

Equilibrium polarizations with perfect alignment”
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All monitors on

Equilibrium polarizations with misalignments”
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Polarization (percent)

100

All monitors on

Equilibrium polarizations with misalignment”

90

80 +

70 +

60

50 -

40 -

30 -

20 -

10

___________________________________________________________________________________________________________

ay

23 24

10



11

nd EIC Workshop JLaB, Mar 2004.

All monitors on

Equilibrium polarizations with misalignment”
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All monitors on

Equilibrium polarizations with misalignment”
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All monitors on

Equilibrium polarization with misalignment”
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80 percent monitors on
Equilibrium polarizations with misalignment”
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100

20 percent monitors on

Equilibrium polarizations with misalignment”
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Polarization times with misalignments
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Polarization (percent)
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Polarization (percent)

All monitors on, no “b—b”, near coupling resonance

Equilibrium polarizations with misalignment”
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