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Primakoff production:
related through
crossing-symmetry to
Compton scattering
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Theory for pion polarizability
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Theory Predictions
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Cross sections with
linearly polarized photons
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Primakoff Coherent p® photoproduction

.., = azimuthal angle of nn system in the lab frame

¥ = azimuthal angle of n* in the helicity frame
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Linear Polarization of incident photon beam helps
distinguish Primakoff from coherent p° production
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Optimizing the beam energy
for the experiment



Cross section nb
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Comparing beam figure-of-merit at 9 GeV with 6 GeV

Polarization edge at 9 GeV Polarization edge at 6 GeV
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Increase in peak polarization = x 1.7



Polarization edge at 9 GeV
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Events 0.1 to 8 GeV = 1.8 x 109

Events 8t0o9 GeV =1.3x 108

Events 9to 12 GeV =9.9 x 10’

Events in peak/Events outside of peak = .068

Polarization edge at 6 GeV
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Events 0.1to 5 GeV = 1.7 x 109

Events 5to 6 GeV =6.6 x 108

Events 6to 12 GeV =3.5x 108

Events in peak/Events outside of peak = .32

Increase in signal/background= x 4.7



tagqing efficiency
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Increase in peak tag eff. = x 1.3



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

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

1.72x4.7x1.3=18
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Moving the target position

n* ;v reconstruction efficiency

Rough efficiency vs. targét pogitiohs  Decemoer 7, 2012 DL

swn rewsion 3
100k =1 events generated

wertex constraint fixed at z=65cm (i.e. not at actual vertex location) no vertex constraint

Rough efficiency vs. target position November 20, 201280
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Without start counter

Reconstructed 6.

ntt polar angle

December 13, 2012 DL
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Reconstruction efficiency
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Target Vertex point for Candidates

* Forward going track finder set to use target vertex, but only if all
hits are within 10cm of beamline.

* Made this value into a configuration parameter that can be set from
command line: TRKFIND:MAX_R_VERTEX_LIMIT

* Setvalue very high so target vertex is always used

n* reconstruction efficiency
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Calibration reaction: % Primakoff photo-production
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Possible to calibrate photon
flux and polarization
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Differential cross section as a function of 7 production angle for 208ph, The curves have the same meaning

as those in Figure 2.




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

PID:
YA — ¢ — K* K- most problematic hadronic background

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

e« dE/dX from TOF counter and FDC 's ?



