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Primakoff production



Charged Pion Polarizability Measured in  →  

The Hall D CPP Experiment

Primakoff production: 
related through 
crossing-symmetry to 
Compton scattering
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Theory for pion polarizability
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Charged pion polarizability  → 
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γ + γ → π+ + π-
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~400 events from Mark-II
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Cross sections with 
linearly polarized photons

 = azimuthal angle of  system in the lab frame

 = azimuthal angle of  in the helicity frame

Primakoff Coherent 0 photoproduction
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Optimizing the beam energy 
for the experiment





Polarization edge at 9 GeV Polarization edge at 6 GeV

Increase in peak polarization =  × 1.7 

Comparing beam figure-of-merit at 9 GeV with 6 GeV



Polarization edge at 9 GeV Polarization edge at 6 GeV

Increase in signal/background=  × 4.7 

Events 0.1 to 8 GeV = 1.8 x 109

Events    8 to 9 GeV = 1.3 x 108

Events    9 to 12 GeV = 9.9 x 107

Events in peak/Events outside of peak = .068 

Events 0.1 to 5 GeV = 1.7 x 109

Events    5 to 6 GeV = 6.6 x 108

Events    6 to 12 GeV = 3.5 x 108

Events in peak/Events outside of peak = .32 



Polarization edge at 9 GeV Polarization edge at 6 
GeV

Increase in peak tag eff. = × 1.3 



Beam figure of merit = 
P2 × (Photons in peak/Photons out of peak )  × (Tagging eff.) 

The F.O.M. increase in moving the polarization edger from 9 GeV
to 6 GeV is  

1.72 × 4.7 × 1.3 = 18



Need to investigate the 
acceptance as a function 
of M

Moving the target position







     





 2cos1sin8 22

4

43

3

2
0 PQF

Q
E

m
Z

d
d




Calibration reaction: 0 Primakoff photo-production

Polarized coherent photo-
production has the same 
azimuthal distribution as 
Primakoff

Possible to calibrate photon 
flux and polarization



Trigger:  
( 2 charged tracks in the FCAL with Esum > E ? ) OR 
( 2 neutral tracks in the FCAL with Esum > 5 GeV) 

PID:
• A →  → K+ K- most problematic hadronic background 

• No START counter: Time of flight from Tagger - TOF counter 
time difference.  Can we identify the beam bucket? 

• dE/dX from TOF counter and FDC ‘s ?


