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The n-3He Experiment 
High-precision measurement motivated to probe the hadronic  
   weak interaction by measuring the parity violating asymmetry 
   of the proton in the reaction- 

Expected to be extremely small (of the order 10 -7) 
Goal is to measure an asymmetry in the reaction to a 
    precision of 2 x 10-8 
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σ = σ0 ( 1 + σn.kp Apv + knxσn.kp Apc) 



    Experimental setup  

  Commissioned at spallation neutron source (SNS) facility     
      of Oak Ridge National Laboratory. 
 Uses pulsed neutrons at 60 Hz from SNS. 
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 Measured with 1 cm aperture using XY robot. 
 Provides beam centroid and precise alignment of the collimator and target. 
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    Neutron beam spatial profile  



Wraparound neutrons and dropped pulses  
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Beam fluctuation  
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• PV physics asymmetry 
– Extracted from weighted average  

of single-wire spin asymmetries 

Geometry Factors:   G = < cos(θ) > 

Asymmetry estimation and statistics                



 
 
 
 
 
 
 
 
 
 Cuts: 
           -- Pulses around dropped pulses 
 Pair of events (one up and one down) considered to form each 

asymmetry for each wire. 
  Normalized by sum of all the detector signals for that event. 
 The final asymmetry is obtained after correcting for correlations. 
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Asymmetry extraction from data                
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Left right raw asymmetry 
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Left right raw asymmetry 
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Left right physics asymmetry 
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Summary and current status 
The n3He experiment  is a high-precision measurement  motivated    
     to  probe the hadronic  weak interaction by  measuring the parity violating    
     asymmetry of the proton in the capture of neutron in helium target. 
 
 The input from this experiment along with others can  help solve the 

puzzles of HWI coupling constants, thus  nucleon structure. 
 
 Analysis to extract PC and PV asymmetry is on going. 
 
 Preliminary analysis of PC asymmetry confirms the instrumental 

sensitivity of the experiment. 
 
We are now working to improve geometry factors,  correlations  and false 

asymmetry subtraction. 
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  n-3He  Collaboration 
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