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Outline

• Accessing the real part of the forward Compton 
scattering amplitude off the proton 

• Accessing the real part of the forward elastic J/psi - p 
scattering amplitude 

• Summary
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Forward Compton scattering off the proton
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causality  +  crossing  +  low energy theorem
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Let’s redo the experiment at JLab!
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Lepton pair photoproduction
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Lepton pair photoproduction
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Interference term
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Forward-backward asymmetry
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Future experiments at JLab

HPS (Heavy Photon Search)

some preliminary results:Z

e−

A'

Z

e−

Mll :  0.01 — 0.1 GeV

background — of our interest:

initial process of interest:
E12 - 11 - 006

ep ! ep(e�e+)

beam energies:  1.1, 2.2, 4.4, 6.6 GeV
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Forward J/psi - p scattering — motivation

T p(⌫ = ⌫el) = 8⇡(M +M ) a p J/psi - p  s-wave scattering length
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J/psi binding energy in a nuclear matter (linear density approximation):

• is there a J/psi - nucleus bound state?
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• probe of the colour deconfinement at high energies through the 
propagation of a J/Psi in a quark-gluon plasma
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Forward J/psi - p scattering
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Forward J/psi - p scattering

spin-averaged amplitude:
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Forward J/psi - p scattering

Vector meson dominance (VMD)  assumption:
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Forward J/psi - p scattering
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Forward J/psi - p scattering
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EMC (1982)
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Lepton pair photoproduction
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Lepton pair photoproduction
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Lepton pair photoproduction
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Forward-backward asymmetry
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Upcoming experiment at JLab (Hall C)  [PR12-16-007]

kinematic acceptance:



Summary

• probing the real part of the forward Compton and elastic 
J/psi scattering amplitudes at various kinematics directly 
appears to be a missing tool for a thorough study of the 
processes 

• a dilepton photoproduction experiment is proposed to 
access the forward amplitudes directly 

• some of the existing facilities are capable of carrying out 
the proposed experiment in the near future
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