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The basic idea: build up of a vertical polarisation
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In fact, it is much more complicated!: build up must be 
coherent (resonant devices must be added)



Some numbers
 Very long Spin Coherence Time (SCT: 1000 seconds)
 High precision storage ring (field homogeneity, alignment, 

imperfections) filled with 4.1010 particles
 Small machine (~1 GeV)
 Example: beam position to be measured up to 2 nm is a 

challenge but remains realistic (20nm achievable)
 Very high electrostatic fields (>10MV/m)
 Polarized beams (80%) and polarimetry
 Systematic errors hunting.
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JEDI 
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• Fundamental studies of electrostatic or electro/magnetostatic storage rings
• Experimental studies and validation of concepts on COSY machine



Spin precession in a storage ring
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First order spin tune 𝝊𝝊𝒔𝒔 = 𝜸𝜸𝜸𝜸

Zero=magic ring



Protons: G>0 B=0 and 𝛾𝛾𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 𝐺𝐺+1
𝐺𝐺
→circular electrostatic machine

Deuterons: 𝐺𝐺 < 0→B and E fields→dogbone machine

6



Brookhaven proposal for protons:
two clockwise beams in an electrostatic ring
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Example: spin coherence time
 SCT ~1000 seconds (109 turns)
 The spin tune must be the same for all 

particles→minimization of aberrations

 𝛿𝛿𝜈𝜈𝑠𝑠 = 𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛−𝑙𝑙𝑙𝑙𝑙𝑙 𝑥𝑥, 𝐿𝐿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡, ∆𝐸𝐸
𝐸𝐸0

, 𝐸𝐸 … is studied carefully
(high accuracy calculations, theoretical models, long term
simulations)

 The accurate measurement of the average spin tune is a 
tool for systematic errors characterization and hunting
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Design study
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