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in a most generalized picture

off-forward matrix element 
of a bilocal operator
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exclusive photoproduction of heavy 
quarkonium

JLab, EIC, EicC...
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kinematically allowed regions



GPD framework for near-threshold 
photoproduction of heavy quarkonium
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second Mellin moments of GPDs

twist-2 gluon GPDs for an unpolarized proton

differential cross section Phys. Rev. D 103, 096010 (2021)
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The spectator model 

kinematics for gluon GPDs 
in the spectator model

analytical expressions

nucleon-gluon-spectator vertex
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Parameter determination 
simultaneous fit

parameter values with uncertainties
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derived quantities 
average longitudinal momentum fraction

total gluon angular momentum
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cross sections for 
γ p→J/ψ p’
 
differential cross sections
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total cross section



cross sections for γ p→ϒ p’ 
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differential cross sections

total cross section
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summary
• Unlike the cases of angular momentum, study on GPDs at 

nonzero skewness is necessary for comparisons with 
related observables

• The near-threshold photoproduction of heavy quarkonium 
is dominated by the second Mellin moments of gluon 
GPDs, offering a reliable probe of gluon distributions at 
large skewness

• Future measurements combined with phenomenological 
analysis can provide more precise information on the 
gluon structure inside hadrons and improve the model 
calculation method of gluon GPDs
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