
Измерение поляризуемости нейтрона.
Предложение эксперимента по 

комптоновскому рассеянию на ядрах Не3
(ускоритель МАМI, Майнц)                  

                            







   Cross section for Compton scattering at low energy

m

                                 
                          α and β are defined in units  10-4 fm3

LET-formula describes the γ-p scattering with high precision at Eγ <100 MeV. 
•   dσ(Eγ,θγ)/dΩ (Powell)  describes the γ-p scattering for point-like proton. 
•   Structure term ρ describes negative contribution from polarizabilities α and β.
•   At   θγ=90 deg, dσ(Eγ,θγ)/dΩ) sensitive  to α only.
•   At  backward angles (e.g. θγ=130deg.),  sensitive mostly to  α-β.
                       
                         

                                  α and β are defined in units of 10-4 fm3.
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 Low energy (Eγ <100 MeV) Compton scattering  data





Planned precision of  αp and βp measurements at MESA

  Statistical uncertainty:        Δαp = 0.07,   Δβp = 0.12    

Systematical uncertainty:   Δαp = 0.11,   Δβp = 0.12 

  Total uncertainty (in quadrature): Δαp = 0.13,  Δβp = 0.17
          
                     world measurements  of αp and βp

         
          PDG (2014)        αp=11.2 ±0.4,         βp = 2.5 ±0.4    
          PDG (2010)        αp=12.0 ±0.6,         βp = 1.9 ±0.5    
      
 Mainz (2001)     αp= 11.9 ±0.5 ±1.3,   βp = 1.2 ±0.7 ±0.3   





Planned precision  of  αs  and  βs  measurements at MESA

  Statistical uncertainty:                Δαs = 0.07,   Δβs = 0.12    

Systematical uncertainty:             Δαs = 0.13,   Δβs = 0.16

Total uncertainty (in quadrature): Δαs = 0.15,  Δβs = 0.20

                  αs   =(αp +αn)/2 , βs =(βp + βn)/2  ( isoscalar average)
       Max-lab  (Lund,2014)   αs =12.1 ± 0.8stat,     βs = 2.4 ±0.8stat

                              world measurements  of αn  and   βn 
             PDG (2010)   αn =12.5 ±1.7,           βn = 2.7 ±1.8    
            PDG (2014)    αn =11.6 ±1.5,           βn= 3.7 ±2.0  
    Max-lab(Lund, 2014) αn=11.55 ±1.25stat,   βn = 3.65 ±1.25stat

Deuteron target



  Typical tagged photon beam Copmton scattering experiment
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    measured are Eγ , Eγ’ θγ’  -kinematics reconstruction complete
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   Compton scattering using γ-p coincidence technique

  Measured are  Eγ’ θγ’, Ep , θp - kinematics reconstruction    
redundant.
We  sacrifice Eγ  measurement (no tagging) thus gain essentially in 
counting rate. Very good background suppression due to strong γ’p           
   kinematic correlation

     TPC
active target









                Side view   of  TPC IKAR  for small angle  elastic scattering experiment
                                                S105 at GSI
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Ionization chamber (TPC) as active target 

The problem of  low energy recoil detection can be solved with the 
help of   a ionization chamber  used as active target. 

                               active target properties:
o  Working gas - H2, D2, He3, He4 under pressure up to  25 bar;
o  Registration of  recoil particles in the range of 0.5 -20 MeV;
o   Possibility to detect other recoils  (p,d, H3, He3,..) ;
o Recoil particle energy resolution  σ ≈ 20-30 keV;                              
o High (~100% ) recoil detection efficiency;
o Reconstruction   of  interaction point coordinate in direction of 

electrical field with resolution of σ ≈ 0.5 mm ;    
o  Possibility to apply  effective fiducial volume  cut. (no wall 

related background)                
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          Спасибо за внимание  !
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