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Forward J/Y - p scattering — motivation
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* isthere a J/Y - nucleus bound state”
Typ(v =vey) = 8n(M + My)ay, +—— J/p-p s-wave scattering length

J/P binding energy in a nuclear matter (linear density approximation):
 8m(M + My )ayy
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e connection of J/Y scattering length (subtraction term)
to QCD anomaly contribution to proton mass ?..



Forward J/g - p scattering

spin-averaged amplitude: (V JIp JIP

j : :

kinematic variable: V =



Forward J/g - p scattering

spin-averaged amplitude:
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kKinematic variable: V =P
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Forward J/g - p scattering

spin-averaged amplitude: Twp(u JIp JIP
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kKinematic variable: V =P
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Forward J/g - p scattering
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Forward J/g - p scattering
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simultaneously fitting T(0) =22.5+2.5 aypp ~ 0.05 fm By ~ 3 MeV



Scattering length estimates

QCD sum rules:
A. Hayashigaki, Prog.Theor.Phys. 101, 923 (1999) Qafyp ~ 0.1 fm

based on J/Y chromo-electric polarisability:
A. B. Kaidalov and P. E. Volkovitsky, Phys. Rev. Lett. 69, 3155 (1992) ayp = 0.05 Im

A. Sibirtsev and M. B. Voloshin, Phys. Rev. D 71, 076005 (2005) A = 0.37 fm
Yp

our estimate Qyp ~ 0.05 Im



Lepton pair photoproduction
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Lepton pair photoproduction
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lepton pair photoproduction through J/: Bethe-Hetltler:
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Lepton pair photoproduction [ > 1

lepton pair photoproduction through J/i: Bethe-Heitler:
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Lepton pair photoproduction [ > 1

lepton pair photoproduction through J/i: Bethe-Heltler:
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J/P vs Bethe-Heitler cross sections
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J/P vs Bethe-Heitler cross sections

E=10.0GeV;t = —0.6 GeVZ; 0 = 40

101 [T T T T ]
100 | tOtal 1
10-1L - — - Bethe-Heitler _
£ 10 e )y :
S 1073t —— total (0 + 180) -
ERRTO .
o 1079} .
s
. 1076 | A |
] -
s 1077} a
o 1078} . C
= Sl
0 [T ’ 1
10—10 | i
1071t .
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Mll (GGV)
E =10.0GeV;t = —0.6 GeV2; 6 = 40
A total
10°6F .
| — — - Bethe-Heitler 1
N R0 \\
&  [|—— total (§+180) \
S - .
I e — LS
E ____________________ .l—
B
g )
Q1077 . .
2.75 2.80 2.85 2.90 2.95 3.00 3.05 3.10

M 1l (GGV)



Forward-backward asymmetry (J/y - p )
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VMD

Forward ¢ - p scattering | prospective study

¥ ¢

lower threshold energy
larger cross section

however: lack of reliable cross section database /
absence of inelastic cross section
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Forward ¢ - p scattering | prospective study
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Forward-backward asymmetry (¢ -p ) ‘ prospective study
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Summary

probing the real part of the forward elastic J/g (¢) - proton scatterings
amplitude at various kinematics directly is a crucial tool for a quantitative
study of the interaction

a dilepton photoproduction experiment is proposed to access the forward
amplitude directly

Hall C is capable of carrying out the proposed experiment

study for other JLab experiments (e.g. SOLID) are ongoing



