Neutral Pion Photo-Production
at High Energies

Summer-School on Reaction Theory
Spring Workshop

Vincent Mathieu
Indiana University

Jeffggon Lab

DThomas Jefferson National Accelerator Facility

W

INDIANA UNIVERSITY




Motivations: Meson Production @JLab
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Mesons produced by beam dissociation

<
on fixed target at high energies. CIOS’§

Photon energy @JLab: 8-10 GeV
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Motivations: Meson Production @JLab

Mesons produced by beam dissociation

<
on fixed target at high energies. CIQS‘§

Photon energy @JLab: 8-10 GeV

Production parameters can be, in principle,
determined with other reactions

Known energy dependence
Need to extract angular (or t) dependence
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Slides, data, etc: http://www.indiana.edu/~jpac/Resources.html|




S-Channel Kinematics
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T-Channel Quantum Numberds

[Anderson et al. 1973]
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What can be exchanged in the t-channel ?
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T-Channel Quantum Numberds

What can be exchanged in the t-channel ? dominant  cmeemvemmmmmnm,
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0 Effective Trajectory o
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T-Channel Kinematics
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Mandelstam Plane
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Vector Pole Model
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Crossing from t- to s-channel
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Residueds

u(pa, ) (g1 (EMy — Ma) + ga My u(p2, p2)
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Sinus produces poles at
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Amplitudes has poles at

Amplitudes is finite at

Trajectory is the spin of the particle exchanged
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Residueds
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Helicity Amplitudes

s-channel frame 7
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Observables can be expressed in
either frame.
Choose the t-channel for simplicity
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Helicity Amplitudes

A = —tA, t-channel frame ?
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Differential Crods Section: Model 1
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Differential Cross Section: Model I1
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CLAS Preliminary Data
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T-Channel Quantum Numberds

What can be exchanged in the t-channel ?
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T-Channel Quantum Numberds
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Eta Photoproduction

Same exchanges

no dip at alpha=0
different residues
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Summary

Choose appropriate variable(s)

Simple energy dependence at

high energy A ~ 5(t)8a(t)

Separate kinematics (Mi) from model (Ai)
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Improvemen
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Sources and References

Paper: VM, G. Fox and A. Szczepaniak http://arxiv.org/abs/1505.02321
Interactive webpage: http://www.indiana.edu/~jpac/index.html

Data and Mathematica code: http://www.indiana.edu/~jpac/Resources.html
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