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in a most generalized picture

semi-inclusive:
SIDIS 
Drell-Yan 
e+e- annihilation 

exclusive: 
DVCS
HEMP 

exclusive: 
DVCS
HEMP 

fully-unintegrated 
two-parton correlator

Wigner distribution: 
F.T. of GTMD
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hard exclusive processes

for quark GPDs 

for gluon GPDs

for quark and gluon GTMDs F1,4 

HERMES, COMPASS, JLab12, EIC, EicC...
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F-type and G-type Gluon GTMDs 
off-forward gluon-gluon correlator at z+=0

parameterization

kinematics for Gluon GTMDs
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soft-wall AdS/QCD 

minimum Fock state

ansatz-3

Fock-state expansion
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3-D image of unpolarized gluon GTMDs

canonical OAM 

as functions of x and ξ 
at fixed Δ⟂ 2 and k⟂ 2

as functions of x and 
Δ⟂ 2 at fixed ξ and k⟂ 2
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3-D image of longitudinally polarized 
gluon GTMDs

canonical spin-
orbit correlation 

as functions of x and ξ 
at fixed Δ⟂ 2 and k⟂ 2

as functions of x and 
Δ⟂ 2 at fixed ξ and k⟂ 2
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IPDs: F.T. of Hg, Eg and 

IPDs vs b⟂ IPDs vs x
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IPD：F.T. of GPD
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Chiral-even twist-3 quark GPDs 

off-forward quark-quark correlator at z+=0 and zT=0

parameterization

kinematics for quark GPDs
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spectator diquark model 

exponential form factors

nucleon-quark-axial-
vector-diquark

polarization tensor
axial-vector diquark

nucleon-quark-
scalar-diquark

scalar diquark

 vertex

 propagator
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vector GPDs 

u quark 

d quark 

as functions of x at fixed |ΔT| as functions of ΔT2 at fixed ξ

15



axial-vector GPDs 

d quark 

u quark 

as functions of x at fixed |ΔT| as functions of ΔT2 at fixed ξ
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sum rules 

kinetic OAM 

kinetic spin-orbit 
correlation 
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summary
• Study on GPDs and GTMDs, particular at 

nonzero skewness, are extremely important for 
a complete understanding of hadron structure

• Future measurement on GPD-related and GTMD-
related observables at existing and planned 
facilities combined with phenomenological 
analysis can provide more precise information on 
the parton structure inside hadrons  
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Thank you
   谢谢大家！
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