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Introduction: Physics requirements
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Beam-based measurements in real time, including 
beams energy with resonant depolarization

High reproductibility of measurements for various sqrt(s) is critically needed 

Extract as much information as possible from 
physics experiments themselves (crossing 

angle, luminosity, sqrt(s) spread)

24/7 operable measurement of depolarization



Resonant depolarization
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LEP legacy
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) Scan spin precession frequency with magnetic kicker

Detect beam depolarization at resonance

beam energy spread too large for colliding beams
(smeared spin resonances) 

24/7 operable Compton polarimeter for pilot bunches

Use pilot bunches instead



The Compton process
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Compton x-section
~0.3b (Ee~45GeV)

Kinematic edge



Compton polarimeter layout
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Redundancy: measure both electrons and photons
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The Compton cross-section averaged over scattered particles spins:

𝑦 =
𝐸𝛾

𝐸0
𝑥 =

2𝐸0𝜔0

𝑚2 1 + cos𝛼

Electron beam polarization independent Electron beam polarization dependent

𝑑𝜎

𝑑𝑦𝑑𝜑𝑜𝑏𝑠
𝑥, 𝑦 =

𝑑𝜎0
𝑑𝑦

𝑥, 𝑦 +
𝑑𝜎⊥
𝑑𝑦

𝑥, 𝑦 cos 2 𝜑𝑜𝑏𝑠 − 𝜑𝑙𝑎𝑠 𝒫⊥
𝑙𝑎𝑠 +

𝑑𝜎∥
𝑑𝑦

𝑥, 𝑦 𝒫𝐶
𝑙𝑎𝑠(𝑃𝑇𝑓𝑇 𝑥, 𝑦 cos 𝜑𝑜𝑏𝑠 − 𝜑𝑒𝑙𝑒𝑐 + 𝑃𝐿𝑓𝐿(𝑥, 𝑦))

Transverse laser polarisation: nuisance parameter to 
minimize and keep under control 

Transverse electron beam polarisation: intervenes as an 
asymmetry in the transverse plane

⚠️ But small opening angle of scattered particles:
• Electrons → spectrometer
• Photons → difficult to measure asymmetric distribution of a narrow spot → long lever arm needed



Transverse distributions
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Realistic detector specifications to be drawn 

Based on measurement of scattered particles transverse distributions (pixelized detectors)

Open questions: detector spatial resolution, longitudinal sampling, rates, combined fits, laser polarization flips,…  
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Beam energy may be extracted
too! → redundancy

All components extracted with
~0.001 precision in few seconds



Laser helicity asymmetries
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Reproductible and well known laser helicity flip is required 
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Workshop goals
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1. Clarify running scenarii (input from other WPs)
• Do we need polarimetry for colliding bunches ? With what precision ?

2. Review and update laser pulse parameters (wavelength, 
spectrum/pulse duration, crossing angle, polarization 
switching/rotating, beam size at IP) able to cope with various scenarii
with most recent lattice parameters
• Will need validation with 3D-polarimeter fits

3. Draw a first rough sketch for the laser integration
• Laser room, transport, interaction chamber 
• Identify difficulties
• Possibly important cost driver

4. Determine required detector performance and review technologies 
used in similar contexts

5. Specify deflecting magnet performance and necessary calibration 
accuracy

6. Start identify possible problematic backgrounds

7. Start to list prioritize systematics to be studied at a later stage 



Workshop programme
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Tuesday: EIC, FCC and history

Wednesday: laser and optics

Thursday: detectors

Monday: backgrounds


