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Quark/Gluon-Generalized Parton Distribution
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probe the nucleon structure with two quark lines probe the nucleon structure with two gluon lines
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If the t-channel process is dominant, the photoproproduction cross W S )

section can be written as:
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Non-monotonic structures are observed near threshold both for ¢(ss5) and J/y(cc),
which cannot be explained by the Pomeron (& meson) exchange in the t-channel.



Photoproduction of ¢(s5) and J/y(cc) near threshold E

» For ¢(s5), differential cross section do/dt follows the exponential f dependence: (

do
E — E) s eEXP (—B‘t — tmin‘)
e For J/y(cc), non-exponential dependence is seen in the energy slice closest to the threshold (8.2 GeV)
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J/y photoproduction can be used as a probe of the gluon distribution of the proton

— mass radius of the proton & D-term can be accessible in the kinematic region where the gluon
exchange process is dominant. Need to pin down the production mechanism near threshold!
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There are a number of fundamental unanswered questions
about nuclear physics.
(1) Is the nucleus really made of nucleons and mes-
ons only?
(2) How does the nucleus emerge from QCD, a theory of
quarks and gluons?
(3) How does the partonic content of the nucleus differ
from that of N free neutrons plus Z free protons?
No one asked such questions before the discovery of the EMC

effect. Or Hen et al., RMP 89, 045002 (2017)
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Fig 1 | DIS and QE (e,e’) Cross-section Ratios. The per-nucleon cross-section ratios of nucleus with atomic number
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