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Beam needs to be vertically polarized before it reaches the J-arc 
section to avoid the depolarization due to the bend, a spin 
rotator needs to be installed after the beam is generated 
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If the beam is vertically polarized at the source, the polarization is 
maintained at the injection point

Electron source Injection Point 
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The anti-symmetric vertical  B field can recover the vertical 
polarization



Wien Filter 
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If we consider using the Wien filter to vertically polarize the electron 
beam at the source and keep the beam following the straight 
trajectory  

The Wien Filter is a combination of B and E field, using E field to cancel 
out the Lorentz force experienced by the electron 
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The equation of spin motion in the Wien Filter is given by: 

 

Where , q = -e for the 

electron 

The additional constraint on the E field to cancel out the Lorentz force  

d ⃗S
ds

=
q
p

⃗S × ⃗Ω

⃗Ω = (1 + Gγ) ⃗B ⊥ + (G +
1

γ + 1
)γ

⃗E × ⃗β
c

q ⃗E + q ⃗v × ⃗B = 0

Spin Motion



Spin Rotation
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The angular speed is given by: 

 

With , it reduces to: 

 

The desired rotation is  (from longitudinal to vertical), then 

 

Where L is the length of the Wien Filter
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Example of the Wien Filter

10

For the EIC, the electron energy is 350 keV requiring a 1.5 m 
long Wien Filter with a B_field of  0.00407 T and a E_field of 
0.98294 MV/m to achieve the 90 degrees spin rotation 



11

The electron energy is too high when it leaves the RFgun, pc = 
8.5 MeV, which requires the large E field when using Wien Filter 

Need to investigate how to implement the Wien Filter before 
the 8.5 MeV acceleration stage 

Concerns 



Vertical Polarization at the IP vs Turn 
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