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★ Outline
➢ Introduction on Nucleon structure

➢ Motivation for GPD studies

➢ Description of TCS

➢ Progress on Extracting TCS events.



Nucleon structure (Cartoon Picture)
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Earlier: Static model
Now: Dynamic model



Motivations for studying GPD’s ?

4Globally: To produce the tomographic image of the nucleon !!!

Impact parameter distributions 
(Burkardt, hep-ph/0005108 / ...)

Nucleon Spin: Spin & Orbital angular momentum (sum rule)
(Ji, hep-ph/9603249) 

Mechanical properties (pressure, shear) inside nucleon 
(Polyakov, hep-ph/0210165 / Polyakov, Schweitzer, 1805.06596 / ..)



TCS description
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GPD(x,ξ,t)

TCS

BH



Description of TCS in a frame (Showing kinematics)
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Hadronic plane

Leptonic plane



Some GPD studies @ Jlab with TCS
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Observables GPD Target Beam Experiments

Unpol. Cross 
sections vs Ф

ℛ(H), 𝔗(H) Unpolarized (Lh2) Unpolarized Clas12, Solid(future),
Unpol. TCS in Hall C

Cross sections vs Ф 𝔗(H), 𝔗(Ĥ) Unpolarized (Lh2) Circularly polarized Clas12, Solid(future),
Pol. TCS in Hall C

Cross sections vs 
Ф & ψ

ℛ(H), D-term Unpolarized (Lh2) Linearly polarized Possible with GlueX
Donkey

term



TCS experiment at Hall D
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Select events with proton,  electron and positron final states



Some Event Selection:
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Forward Scattering Selection (Hard Scale)
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Kinematic Constraint 01
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Difference between Scattered proton & 
Virtual gamma Transverse Momentum



Kinematic Constraint 02
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Difference in angles between 
Scattered proton & Virtual gamma



Summary 
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One has made some progress in suppressing 
mesons events in the e+e- final states by:

1: Selecting regions with less resonance peaks

2: Selecting only relevant -t values

3: Applying kinematic constraints
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Thanks!!!
@HUGS



Backup: Motivations for studying GPD’s ?
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Backup: Accessing real GPD H 
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Backup: Meson Background & hard exclusive cuts 
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Backup: Ratio plots with hard exclusive cuts results
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Objects in Hadron structure & reactions to access
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Backup: Ji decomposition of GPDs 
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