
Coil #2
Coil #3

Background
Field Coil #1

X Y Z

Net longitudinal force
summed over coils 2 &
3 is almost zero.

Concept for Force Neutral Anti-Solenoid
First approximate with air coils.
With 2:1 turn ratio found
that R3 = 2 R2 for forces
to cancel... but can still
have non-zero field
on axis.



Concept for Force Neutral Anti-Solenoid
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Br is almost linear over
the region of interest.

For a loop of circumference C carrying current I
the longitudinal force is proportional to Br, thus

ΣΣ (I1C1Br1)j
j = 1

N1

ΣΣ (I2C2Br2)k
k = 1

N2

+ = 0We want

Since C ∝ R and Br ∝ R, so CBr ∝ R2 and for I1 = -I2 we have

N1 A1 = N2 A2 or φ1 = -φ2

Field calculated for SiD with
laminated yoke and thin
endcap insert.
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Force Neutral Anti-Solenoid for SiD
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Force Neutral Anti-Solenoid for SiD

Design for 3.51 m L*
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Note 10:1 Scale Change

Inner/Outer Coil Forces Cancel

Force Neutral Anti-Solenoid for SiD
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Anti-solenoid Off

Anti-solenoid On

Force Neutral Anti-Solenoid for SiD
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Force Neutral Anti-Solenoid for SiD

R, Z (mm)

Transverse field seen in the
incoming beam’s coordinate
system (no DID)
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