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Electron polarimeter in HERA

Layout of the Longitudinal Polarimeter in the HERA East section.  

Beckmann M, Borissov A, Brauksiepe S, et al. The longitudinal 
polarimeter at HERA[J]. Nuclear Instruments and Methods in Physics 
Research Section A: Accelerators, Spectrometers, Detectors and 
Associated Equipment, 2002, 479(2-3): 334-348.
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Requirements of electron polarimeter 

• Need to measure both longitudinal and transverse components; 
‣ The longitudinal polarization can be measured by measuring the asymmetry of the energy 

spectra measured with left and right helicities laser;  
‣ The transverse polarization can be measured by measuring the spatial asymmetry;  

• Need to measure bunch-by-bunch polarization; 

• Need to measure with high precision ~1%;  
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  IR12 layout
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  IR6 layout
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Photon detector position: (-0.59,0, -39.5); 
About 1 meter away from the hadron beam; 
About 40 meters away from the interaction point;
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Transverse polarization

σe,y(D) = ϵyβy(D) = ϵy βy(0) − 2αy(0)D + γy(0)D2

γy(0) =
1 + α2

y (0)

βy(0)

ϵy = 2.0nm (Vertical emittance)
Let’s assume the distance between the Compton scattering IP and 
the photon detector is 40m. In the case of IP12, we have:

The distribution of the initial electrons would also 
produce a smearing of the Y distribution of the scattered 
photon; The height of the electron beam at a distance D 
from the IP is calculated in the following way:

βx = 14m; αx(0) = − 1.577; γx(0) = 0.249m−1

βy = 54m; αy(0) = 0.0649; γx(0) = 0.0186m−1

σe,y(40) = 0.4mm vs σe,x(40) = 3.6mm

The horizontal smearing of the backscattered distribution is much larger than the vertical 
smearing, so we choose to measure the vertical component of the polarization.  
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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 = 14m; βy = 54m;

θ = 3mrad; σCompton = 400mb;

Laser power: 10W
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Time Requirements
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Systematic Uncertainty

Exit window

Photon detector

• Conversion of the Compton photons in the exit window (0.5 mm aluminum); 
• 20m of the air between the exit window and the photon detector; 
• Photon detector response; 
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Thanks.


