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Lead  (    Pb)  Radius  Experiment :   PREX 208 

208Pb 
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Elastic   Scattering   Parity Violating  Asymmetry  
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•     Guido  Urciuoli 
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Hall   A    Collaboration   Experiment 

E = 1  GeV,                        electrons   on  lead  



   neutron weak 
charge  >> proton weak charge 

            is  small,  best  observed 
 by  parity  violation 
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Electron -  Nucleus   Potential 

electromagnetic axial 

Neutron  form  factor 

Parity Violating  Asymmetry 
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( R.J.  Furnstahl ) 

Measurement   at  one  Q    is  
sufficient  to  measure   R 
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Pins  down  the  symmetry  
energy  (1 parameter) 
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PREX   Result 



  Error   Source Absolute   
(ppm) 

Relative  
(  % ) 

Polarization (1) 0.0071 1.1 

Beam  Asymmetries (2) 0.0072 1.1 

Detector  Linearity 0.0071 1.1 

BCM  Linearity 0.0010 0.2 

Rescattering 0.0001 0 

Transverse  Polarization  0.0012 0.2  

Q2    (1) 0.0028 0.4  

Target  Thickness 0.0005 0.1 

12C  Asymmetry   (2) 0.0025 0.4 

Inelastic  States 0 0 

TOTAL 0.0130 2.0 

Systematic   Errors 

(1)   Normalization  Correction   applied 

(2)   Nonzero correction   (the rest assumed zero) 

   Statistics  limited  ( 9% ) 

 
   Systematic error goal  
 achieved !   (2%) 
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A = 0.656 ± 0.06 (stat) ± 0.014 (syst) ppm 



A  neutron skin established  at  ~93 % CL  

 Neutron  Skin  =  RN  -  RP  =  0.33  + 0.16  - 0.18   fm         

 Neutron  Radius  =  RN =  5.78  + 0.15  - 0.17   fm         



               FUTURE: PREX-II 
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   PREX-II    Approved  by  PAC    (Aug  2011) 

 “A”  Rating   35  days    run  in 2013 / 2014  



Impulse Approximation limitations to  
the (e,e’p) reaction on 209Bi, 208Pb and 12C 

 

Jefferson Lab, Newport News, VA 
and the  Hall A Collaboration 

 
 

E06-007 
Spokepersons: K. Aniol, A. Saha, J.M. Udías, G. Urciuoli 

 Students: Juan Carlos Cornejo, Joaquin Lopez Herraiz 
  Research Associate: Alexandre Camsonne 

 



• We measured 208Pb(e,e’p)207Tl cross sections at true 

quasielastic kinematics  

(xB=1, q=1 GeV/c, ω=0.433 GeV/c ) and at both sides of q 

• This has never been done before for A>16 nucleus 

Experiment (E06-007) 

• Determine momentum 

distributions:  0<pmiss<500 

MeV/c 

• Determine ATL by measuring 

cross sections on either side of 

q 

• Determine the spectroscopic 

factors dependence with Q2  







Experiment E94-107 
Hypernuclear 
spectroscopy 

9Be (e,e’k+) 9 
ΛLi reaction  
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Physics at Colliders  

•Extensions of the Standard Model  

•Future Facilities and Electroweak Physics  

•Hadronic Parity Violation  

•Neutrino Physics  

•Parity Violating Electro Scattering  

•Parity Violation and QCD in Nuclei  

•Polarimetry  

•Polarized Electron Sources  

•Tests of the Standard Model  

•Two-Boson Radiative Corrections  
 

 

Scientific Program 

Topics 
 

•Atomic parity violation  

•Charge Symmetry Breaking Quark Distributions  

•Electric Dipole Moment  

•Electron-Ion Collider  
•Electroweak  



68 partecipanti, 
 
52 talk, 
 
I Proceedings verranno 
pubblicati su Nuovo Cimento C  
(ultimi cinque contributi da consegnare all’editore) 


