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Central issue
Polarize antiprotons via

Spin-Filtering of antiprotons by multiple passage 
through an internal polarized gas target

Polarization buildup of protons by spin filtering at COSY

Polarization buildup of antiprotons by spin filtering at AD
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Outline
• Low-Beta section at COSY 

   (spin-filtering of protons, commissioning of the setup)

• Low-Beta section at AD
   (spin-filtering of antiprotons)

• SC Quadrupole for Low-beta section

• Summary

• Low-Beta section at the AD (P. Beloshitskys proposal)

• Snake section at the AD 
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COoler SYnchrotron

2mMin.   β(x,y)

30mMax.  β(x,y)

 30π mm mradEmittance ε(x), ε(y)

12.34 TmRigidity (Bρ)

3.77GeV/cMax. Momentum

183.5mCircumference
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Low-Beta section @ COSY

QUADS
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Low-Beta section @ COSY
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COSY lattice

COSY with low-beta section
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Beam envelope in cell region (COSY)
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S
nake section

Antiproton Decelerator

21.4 mMax.  β(y)

220 π mm mradEmittance ε(x)

2mMin.   β(x,y)

17.8 mMax.  β(x)
 190 π mm mradEmittance ε(y)

12.07 TmRigidity (Bρ)

3.57GeV/cMax. Momentum

182.4mCircumference
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Low-beta section @ AD

QUADS

Target
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AD Target
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Low-beta section @ AD
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1.21 m-2K- Quad 6
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Beam envelope in cell region (AD)
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AD(original) Vs AD(low-beta)
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AD tunes with low-beta:     Qx=5.77, Qy=5.75
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P. Beloshitskys proposal

0.37 /0.430.44 / 0.651.6 / 12.7βx and βy at cell  [m]

1.36 /1.471.48 / 1.8018.9/49.1 Rx and Ry at cell [mm]

5.64 / 5.625.56 / 5.545.56 / 5.54Tunes: Qx / Qy

       0.6       0.63.57 – 0.6Momentum GeV/c

2.60.21.1Quad 6  T/m
9.62.212.9Quad 5  T/m
8.02.917.3Quad 4  T/m
5.10.784.6Quad 3  T/m
8.70.965.8Quad 2  T/m
3.51.06.1Quad 1  T/m

0.6 (squeezed)0.6 (arrival)3.57
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S
nake section

QFN14 QFN16QDS15   SOL1    SOL2

  5.67 m

  1.18 m

  0.3 m

Snake section at the AD
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At the AD there are 8 “families” of quadrupoles:
KF4                                          KF6 
KF54                                        KF79 
KD5                                          KF8 
KD53                                        KF9 
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Summary
• Low-beta section can be realized at 
COSY as well as at the AD

• SC magnets do not affect the telescopic 
setup of the COSY straight section

• At the AD cell has to be opened by about 
10 cm in vertical plane



ANKE/PAX Workshop          Ferrara 1.06.07Archil Garishvili 22

Outlook

•   For measuring longitudinal spin-dependent 
cross-section at the AD has to be installed 
Siberian snake

• Design of Siberian snake

• Optimization of the AD working point with 
inserted low-beta and snake sections


