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Problems

• Detector solenoid field may limit excitation
of SC quads
– Main concern at quad ends; windings must

turn around, field is parallel to detector
solenoid

• Detector solenoid may saturate a
Panofsky style QD0

• Detector solenoid causes x-y coupling



Solenoid Compensation

• Use “bucking solenoids” around beamline
components

• Nominally cancel Bz at SC and Panofsky
quad locations

• Overcompensate Bz where quads are
absent

• Goal:
– This cancels coordinate plane rotation at IP

(no x-y coupling when IP quads are
unexcited)
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Parameters



IR Parameters

Parameter            HER            LER

Energy (GeV)    7    4
Current (A)            2.12               2.12 
Beta X (mm)   20   32
Beta Y (mm)   0.32  0.20
Emittance X (nm-rad)   1.60  2.56
Emittance Y (pm-rad)   4.0  6.4
Sigma X (µm)   5.66  5.66 
Sigma Y (nm)   38   36
Crossing angle (mrad) +/- 30



Present IR Design

0

100

200

-100

-200
0 1 2 3-1-2-3

mm

cm 3-Oct-09                        

M. Sullivan    

SB_I_ILC_R3_SR_3M

QF1QF1

HER
LER

PM

Solenoids

QD0

300 mrad

200 mrad

Cryostat

PEP-II     

Support tube



IR With Extra Solenoids
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Solenoid Excitations
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B Fields

• Bz < 1.5 kG in SC quads, but high gradient at ends
• Modifications to trim windings can improve this



Beam Offset & Angle (4 GeV)

• Does not include quad kicks (small and correctable?)



Detector Field Distortion

• Compensating solenoids distort detector field slightly
• Additional trim windings around PM quads or closer to IP

could help



With Axial PM “Solenoids”

• Cylindrical shells of PM material with axial polarization
• Produces bumps in Bz near IP (if desired)
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Bz with Axial PM cylinders

• Cylindrical shells of NdFeB (14 kOe), axial polarization



With Radial PM “Solenoids”

• Cylindrical shells of PM material with radial polarization
• Produces bumps in Bz near IP (if desired)
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Bz with Radial PM cylinders

• Cylindrical shells of NdFeB (14 kOe), radial polarization



Comments

• Assumes quads do not steer or couple
– True if quads are rolled and shifted to follow beam
– Effects should be small, but need detailed simulation

• Assumes solenoids have circular cross-section
– Oval cross-section is attractive; will perturb

trajectories but will not change integral of Bz

• Will slightly perturb detector field
• PM rings could be added to modify Bz near IP
• Assumes beamline components are iron-free

– Panofsky style QD0 may need additional solenoid to
reduce detector field perturbations


