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Compton polarimetry

- Quasi-head-on collision with high-power 100% circularly polarized laser 


- Independent detectors for electron and photon of 

- Noninvasive and continuous measurement of asymmetries between left 

and right handed laser polarization states 

⃗e ⃗γ → eγ
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COMRAD generator 
• Provides spin average and spin 

dependent cross sections for LO and 
NLO respectively


• Input: 


• electron beam polarization (x, y, z)


• electron energy


• photon energy


• Output: 


• 4-momentum for scattered electron 
and photon, 


• weights for spin average and spin 
dependent cross sections

Reference: Morris L. Swart, Phys. Rev. D58, 014010 (1998)



COMRAD for EicC
- Electron beam energy: 3.5 GeV

- Photon energy: 2.33 eV

- Electron beam 100% longitudinally polarized



Scattered electrons and photons

- E’(e) + E’( ) = 3.5 GeV


- Back scattered photon energy: 0~0.4 GeV 

- Electromagnetic calorimeter


- Recoil electron separated from the beam by bending/analyzing Dipole 

- Position sensitive electron tagger 
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Polarimetry Position selection
Linear and/or semi-circular ?
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Polarimetry at Linear Part(s)
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- Closer to main interaction region

- Fewer beam line component 

- Need specific dipole magnet(s) to bend/analyze beam

JLab Hall-A Compton polarimetry 



Polarimetry at Semi-Circular  Part(s)
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- Take usage of beam line bending dipole 

- Limited by beam line magnets setup: apertures, spacing, alignment, 

etc. 

- Two positions, IP6 and IP12 are considered at US-EIC



 Summary
- Tested NLO Compton generator COMRAD for EicC setup 


- Position options: linear and/or semi-circular parts


- Need inputs from accelerator experts 

- Next step: Geant4 simulation for detector design 
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COMPTON at HERA
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COMPTON at SLC
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