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Measurement of Threshold Electro- and Photo-Production of J/psi
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New Simulation

Including updated detector 
geometrical setup
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• Unitarity lead to:

• Causality and crossing lead to the dispersion relation:
Cross section is parametrized

Oleksii Gryniuk, M. Vanderhaeghen, PRD 94, 074001 (2016)



Vector Dominance Model  (VDM) Assumption

Oleksii Gryniuk, M. Vanderhaeghen, PRD 94, 074001 (2016)

Simultaneous fitting 
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The threshold region, the mass of the proton and the LHCb charm 
“pentaquark”

How does QCD generate the mass of the proton?

Heavy quarkonium production near the 
threshold, from JLab12

J/Ψ, Υ, …

² Trace of the QCD energy-momentum tensor:

QCD trace anomaly

LHCb Pentaquark production

v Measure the contribution of the gluons to the mass of the proton directly.
v Poduce and determine the quantum numbers of the LHCb pentaquark if it exist.

Threshold 



• C.~Lorcé, ``On the hadron mass decomposition,''
arXiv:1706.05853 [hep-ph].

• Need more work on the connection between 
experimental observables and the trace anomaly 
matrix element.



Summary


