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Update of Electron Polarimeter 
•Time requirement  
•Recoil electron detection 

Zhengqiao Zhang
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• The Sokolov-Ternov effect will depolarize these electron bunches with a time constant 
of 30 min (at the highest energy of 18 GeV). 

• In order to maintain high spin polarization (all 290 bunches), each of the bunches is 
replaced every six minutes. 

• The polarization lifetime is larger at 10 GeV and 5 GeV and the bunch replacement rate 
can be reduced by a factor of at least five. 

Time Requirements
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Time Requirements

L = fbNeNγG

G = 1 + βcosθ

2π σ2
y + σ2

γy σ2
x (β + cosθ)2 + σ2

γx(1 + βcosθ)2 + (σ2
z + σ2

γz)sin2θ

Geometric factor:

fb = 2.2852 × 107; Ne = 6.2 × 1010; Nγ = 2.84974 × 1012;

σγx = 0.1mm; σγy = 0.1mm; σγz = 1.3mm;

δPe ≈ 1

A N
; N = time * L * σCompton * 0.8 * fb /290;

σz = 10mm; σx = ϵxβx, βx = 10m; βy = 50m;

θ = 3mrad; σCompton = 400mb;

Laser power: 10W
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Time Requirements

βx = 10m; βy = 50m;
time (s)
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Roman Pot for electron detection?
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Recoil electron positon

Beam parameters for recoil electron detector: 
BetaX = 40m; emittanceX = 24nm; 
SigmaX = 970 um; 
15*sigmaX = 1.45 cm;

75.4% for 2cm 
81.9% for 1.5cm 
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https://wiki.bnl.gov/eic/index.php/Polarimetry

Wiki Page for EIC Polarimetry
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Thanks!


