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NOTE: The drawings are not necessarily
               to scale.

The width of the entrance window
to the Cerenkov only has to be
roughly 50cm wide.
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Lumi with random target spin pattern
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Individual Proposal Report 
 

Proposal: PR-06-012 

 

Scientific Rating: N/V      
 
Title :  A Parasitic Measurement During E-03-004 for Target Single-Spin Asymmetry in  

            Inclusive DIS nn(e,e�) Reaction on a Vertically Polarized 3He Target 

 
Spokespersons: X. Jiang, T. Averett, R. Gilman and T. Holmstrom 

    

Motivation: The proposal is aimed at performing a measurement of inclusive transverse target single spin 

asymmetry, with a precision at the 5 10-4 level, improving by a factor 50 the precision of the previous data 

collected at SLAC. This measurement is related to determining the two-photon effect at the quark level. A 

large signal observed at this level of precision would point towards the chiral symmetry breaking, beyond the 

leading twist QCD picture of DIS.   
  

Measurement and Feasibility: The time requested is only 1 day making opportunistic use of the beam time of 

other proposals (E-06-010 and E-06-011) approved for data taking. The experimental set-up would then 

basically be the one used by these experiments. 
This set-up would mainly consist of a polarized high luminosity (40 cm long) 3He target, and of the BigBite 

spectrometer for the detection of the scattered electrons. Inclusive data would be recorded. The kinematics 

would be the same as for the 2 other proposals: beam with a 15 PA intensity, energy of 6 GeV and 80% 

longitudinal polarization, BigBite set at 30°. Only the data recorded with the target polarization oriented 

vertically would be used to extract the signal, the other spin orientation in principle giving a zero signal could 

be used to determine systematic effects.  

The precision of the asymmetry to be reached (100 ppm) requires beam parity quality. However the 

performances requested are well within those of previous parity violation experiments in Hall A.  Also a fast 

reversal of the target polarization will be used (10-20 minutes) with a quartet structure.  

The main experimental change would be the need of additional pion rejection capability in the BigBite 

spectrometer. It is proposed to use an aerogel Cherenkov counter which should provide an additional rejection 

factor of 10 in the pion rates. The inclusive rate should be kept at a level, which would not result in a dead time 

larger than 5% in E-06-010 and E-06-011.  

 

Issues: The PAC has not been fully convinced by the strength of the physics case as presented in the proposal. 

Additional studies are requested in collaboration with theorists involved in the field of the 2-photon exchange.  
 
Recommendation: Defer with regret 
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