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Introduction

❖ In storage rings with polarized beams:

❖ Spin motion in storage rings:

Spin Coherence Time (SCT)
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❖ Store polarized hadrons.
❖ Preserving the polarization is a prerequisite (long SCT).
❖ If 𝑚𝑎𝑐2 ≡ ℏ𝜔𝑎 = 𝛺𝑀𝐷𝑀ℏ, polarization will turn out of the 

horizontal plane, resulting in a vertical polarization.
❖ First proof-of-principle experiment was performed with a 

polarized deuteron beam at COSY, Forschungszentrum Jülich.

ⅆ Ԧ𝑠

ⅆ𝑡
= 𝛺𝑀𝐷𝑀 + 𝛺𝐸𝐷𝑀 + 𝛺𝑤𝑖𝑛𝑑 × Ԧ𝑠

𝛺𝑀𝐷𝑀 = −
𝑞

𝑚
 𝐺𝐵, 𝛺𝐸𝐷𝑀 = −

1

𝑆ℏ
ⅆ𝑐 Ԧ𝛽 × 𝐵.

ⅆ = ⅆ𝐷𝐶 + ⅆ𝐴𝐶 cos 𝜔𝑎𝑡 + 𝜑𝑜

oEDM induced by axion field
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❖ Spin tune: 𝜈𝑠 = 𝐺𝛾. 
❖ SCT = time after total polarization drops to 1/e.
❖ Depolarization sources.
❖ Optimization:
① Electron cooling.
② Beam bunching.
③ Sextupole correction.

❖ At least 3 groups of sextupole are needed to correct betatron 
motions and momentum deviations, located at the large 𝛽𝑥 , 
𝛽𝑦 and dispersion 𝐷, respectively.

❖ By adding a new group of sextupole, a long SCT was obtained.

❖ Investigation of betatron tunes:
     unknown higher order effects.

 

 

 

    

    

 

     

 

 
    =   


	幻灯片 1

