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Forward Compton scattering off the proton



Forward Compton scattering off the proton
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Forward Compton scattering off the proton
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Forward Compton scattering off the proton

spin-averaged amplitude: Typ(V) ¥
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Forward Compton scattering off the proton — motivation

resonance region higher energies...
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Let’s redo the experiment at JLab!



Lepton pair photoproduction
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Lepton pair photoproduction
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Lepton pair photoproduction
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Interference term Y

Bethe-Heitler Compton




Interference term Y

Bethe-Heitler Compton

Observable:
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Forward-backward asymmetry
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Future experiments at JLab

ep — ep(e”e™) HPS (Heavy Photon Search)
E12-11-006

initial process of interest:

beam energies: 1.1, 2.2, 4.4, 6.6 GeV

M;j;: 001 —0.1GeV

some preliminary results:
.05 GeV beam
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Forward J/psi - p scattering
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Forward J/psi - p scattering — motivation

e

JIv

e probe of the colour deconfinement at high energies through the
propagation of a J/Psi in a quark-gluon plasma

D. Kharzeev and H. Satz, Phys. Lett. B 334, 155 (1994)
D. Kharzeev, H. Satz, A. Syamtomov and G. Zinovjev, Eur. Phys. J. C 9,459 (1999)

* |sthere a J/psi - nucleus bound state?
Typ(v = Ve) =8 (M + My)ay, +—— J/psi-p s-wave scattering length

J/psi binding energy in a nuclear matter (linear density approximation):
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AM M,

M. E. Luke, A. V. Manohar and M. J. Savage, Phys. Lett. B 288, 355 (1992) S.H. Lee and C. M. Ko, Phys. Rev. C 67,038202 (2003)
S.J. Brodsky and G. A. Miller, Phys. Lett. B 412, 125 (1997) K. Tsushima, D. H. Lu, G. Krein and A. W. Thomas, Phys. Rev. C 83, 065208 (2011)



Forward J/psi - p scattering

spin-averaged amplitude: (V J/psi J/psi
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Forward J/psi -

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

spin-averaged amplitude: Twp(u J/psi J/psi
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Forward J/psi - p scattering

K. Redlich, H. Satz and G. M. Zinovjev, Eur. Phys. J. C 17,461 (2000)

VeCtor meson domlnance (VMD) assumptlon V. D. Barger and R. J. N. Phillips, Phys. Lett. B §8,433 (1975)
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Forward J/psi - p scattering
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Forward J/psi - p scattering

' . K. Redlich, H. Satz and G. M. Zinovjev, Eur. Phys. J. C 17,461 (2000)
Vector meson dominance (VMD) assumption: : ’

V. D. Barger and R. J. N. Phillips, Phys. Lett. B §8,433 (1975)
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Lepton pair photoproduction

J/psi

BN

<4

VMD

J/psi J/psi

> 0



Lepton pair photoproduction
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Lepton pair photoproduction
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dilepton photoproduction through J/psi: Bethe-Hetltler:
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Forward-backward asymmetry
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Upcoming experiment at JLab (Hall C) [PR12-16-007]
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Summary

e 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

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

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



Interference term
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