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Requirements of electron polarimeter

• To be placed at IR12; 

• Need to measure both longitudinal and transverse components; 
‣ Highly segmented pre-shower and ECal with good energy resolution for γ

‣ Highly segmented ECal with good energy resolution and position resolution for 

lepton 


• Need to measure bunch-by-bunch polarization; 

• Need to measure with high precision ~1%; 
• Moller polarimeter in RCS (interceptive) and Compton scattering 

polarimeter in storage ring ( non-interceptive);

Aexp = n+ − n−

n+ + n− = PePγAl
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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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Compton scattering

‣ It calculates the cross sections for the spin-polarized processes e−γ → e−γ, e−γγ, 
e−e+e− to order-α3.  

‣ The code calculates cross sections for circularly-polarized initial-state photons 
and arbitrarily polarized initial-state electrons. 

Swartz M L. Complete order-α 3 calculation of the 
cross section for polarized Compton scattering[J]. 
Physical Review D, 1998, 58(1): 014010.

We have the routine comrad.f that comes from SLAC group.

The two leading-order  Feynman diagrams for Compton Scattering  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Compton scattering

The asymmetry of the energy spectra measured with left and 
right helicities have been used to measure the longitudinal 
component of the polarization. 

A(Eγ) =
NL(Eγ) − NR(Eγ)

NL(Eγ) + NR(Eγ)

Aexp = n+ − n−

n+ + n− = PePγAl

Pe =
Aexp

PγAl
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Transverse polarization
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The eRHIC layout 
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  IR12 layout
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Dipole: Green 
Quadrupole: Red 
Sixtupole: Blue

11 o’clock12 o’clock1 o’clock

electrons

  IR12 layout

IP12
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Dipole: Green 
Quadrupole: Red 
Sixtupole: Blue

11 o’clock12 o’clock1 o’clock

electrons

  IR12 layout
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QD16

  IR12 layout

In the region near 11 o’clock side, the outer side (the left) of the Electron 
Storage Ring has more space than the inner side (the right);
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Dipole: Green 
Quadrupole: Red 
Sixtupole: Blue
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  IR12 layout
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QD16

QF15
QD14

QF13

DB23

DB23

QD12

QF11

QD10

• The detector is located at ~30m 
away from the interaction point of 
laser; 

• The center of the detector is about 
0.99 meter off the beam line; 

• The width and height of the 
detector is 20 cm; 

• For now, we don’t have the exact 
information for the aperture. The 
inner radius of the magnets in this 
simulation is 30cm. The photons 
can’t pass through if the inner 
radius is too small; 

• We use 18 GeV longitudinal 
polarized electron beam for our 
simulation;

  IR12 layout
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Hits position
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  NEXT

QF15
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• Simulate the recoil electron detection;  

• More details on the pre-shower and ECal; 

• Background study, like synchrotron radiation, synchrotron 
radiation that bouncing off the inner surface of the beam pipe 
and so on;  

• Moller polarimeter in RCS; 

 



The solar system was destroyed  
by Two-dimensional foil 

Thank  you!



Electron polarimeter
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Radiative Polarization

Sokolov-Ternov effect: by means of spin-flips caused by a small fraction of 
synchrotron emissions in the magnetic field of bending dipoles, the spin of emitting 
particles align parallel or anti-parallel with the transverse magnetic field, leading to a 
gradual build-up of polarization.  

P(t) = Pst(1 − e−t/τst)

τst =
5 3

8 (
cλcr0γ5

ρ3 )−1Where

with the asymptotic polarization limit and build-up time given by 

Pst = 8/(5 3) ≈ 0.924

τst ≈ 100s . ρ3/E5 ⋅ GeV5/m3

In an ideal machine the build-up of radiative polarization P proceeds exponentially with  
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electron polarimeter



electron polarimeter
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