
Proposal: PR12-10-009 Scientific Rating: A  
Recommendation: Approval 

 
The PAC approves the proposal contingent on a successful solution of the radiation issue. The PAC feels 
that the experiment should be carried out as early as possible (ideally before the 6 GeV shut down in 
2012). 
 
 
Title:  “Search for new Vector Boson A’ Decaying to e+e-” 
 
Spokespersons: R. Essig, P. Schuster, N. Toro, B. Wojtsekhowski 
 
Motivation:  The proposal is to search for a vector boson A’ with weak coupling of about 10-3 e or smaller to 
electrons in the mass region 65-525 MeV. The proposed search is motivated by recent developments of models 
trying to explain inconsistencies observed in astrophysical data and dark matter search experiments.  Such a 
vector boson would couple to charged leptons as it will mix with photon. If A’ is produced by radiation off an 
electron beam, it would decay producing very narrow resonance in the invariant mass e+e- spectrum. 
 
The proposal is very interesting and has the potential to make an important discovery. There are not many 
places where such measurement can be done, as it requires very high integrated luminosity and good control of 
the electromagnetic background. Part of the plane of coupling constant versus mass of the boson has already 
been excluded, but the region available for the proposed experiment coincides with the domain of greatest 
theoretical interest, for example explaining the deviation from SM expectations observed in the latest g-2 
experiment.   
 
Measurement and Feasibility:  The experiment is proposed to run in Hall A. It will measure the invariant 
mass spectrum of electron-positron pairs produced by scattering an electron beam with 50-80 PA on a 0.7-8% 
radiation length long Tungsten multi-foil target. The electron and positron will be detected in coincidence in the 
HRS magnetic spectrometers. For the mass range of interest, the spectrometer will be positioned at small angles 
(5°), which can be achieved using the recently constructed PREX septum magnet. The proposed run plan is for 
the 12 GeV running period, using 4 energy settings at 1.1, 2.2, 3.3 and 4.4 GeV and 2 angle settings for a total 
of 34 days beam time. These statistics and the excellent mass resolution of the spectrometers allow sensitivity 
two to three orders of magnitude below current limits, in a region of parameter space of great theoretical 
interest.   
 
The experiment is technically feasible, as demonstrated by the June 2010 test run of the APEX collaboration 
which are in detail described in section 8 of the proposal. The collaboration has addressed in a very satisfactory 
manner the issues raised by PAC35 when the proposal was conditional approved.   
 
Issues:  The measurements proposed cover a very interesting range with a large potential for discovery which 
can change the picture of interactions and our understanding of physics beyond the Standard Model. Even if a 
signal is not seen, the experiment will constrain the plane of new boson mass and coupling allowed and so 
provide important limits on the domain of possible new physics. 
 
One important issue for this proposal which remains, will be mitigation of the effects of neutron radiation on the 
Hall A electronics. This issue requires special attention as it could serious impact the experiment and the 
collaboration should work with the Jefferson Lab radiation group as well the Hall A technical staff  and 
management together to come up with a solution to protect the electronics from the neutron radiation.   
 
  


