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Deep Exclusive Scattering
Generalized Parton Distributions
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γ∗p → γp′, γ∗p → ρp′ , ωp′ , φp′

Bjorken regime :
Q2 →∞, xB fixed

t fixed � Q2 , ξ → xB
2−xB
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3-D Imaging conjointly in transverse impact parameter and longitudinal momentum

FX Girod DVCS at low and high energies Jul 20th 2021 2/ 30



GPDs and Transverse Imaging
(xB , t) correlations

qX (x, ~b⊥) =

∫ d2~∆⊥

(2π)2

[
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2M

∂

∂by

]
e−i~∆⊥·~b⊥ M. Burkardt PR D62 (2000) 071503

Lattice calculation
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GPDs and Energy Momentum Tensor
(x , ξ) correlations

Form Factors accessed via second x-moments :

〈p′|T̂ q
µν |p〉 = N̄(p′)
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Angular momentum distribution
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1
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Mass and force/pressure distributions
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H. Page, PR 144 (1966) 1250
X. Ji, PRL78 (1997) 610

M.V. Polyakov PL B555 (2003) 57
K. Goeke et al PR D75 (2007) 094021
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Deeply Virtual Compton Scattering
The cleanest GPD probe at low and medium energies
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Diehl, Gousset, Pire, Ralston (1997)
Belitsky, Müller, Kirchner (2002, 2010)

ALU =
d4σ→ − d4σ←

d4σ→ + d4σ←
twist-2
≈

α sinφ
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EIC Si Tracker Concept
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Si Tracker Resolutions Parameterization

EIC Handbook Parameterizations:
2.5 < |η| < 3.5 =⇒ σp

p
= 0.1%p ⊕ 2%

1.0 < |η| < 2.5 =⇒ σp
p

= 0.05%p ⊕ 1%

|η| < 1.0 =⇒ σp
p

= 0.05%p ⊕ 0.5%

Si concept Parameterization:
σp
p

= 0.5%⊕ 0.0035%p⊕ 0.5%η⊕ 7× 10−5pη2
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Coverage 5× 40 GeV2 and 10× 100 GeV2
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Kinematics 5× 40 GeV2
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Kinematics 5× 40 GeV2
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Kinematics 10× 100 GeV2
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Kinematics 10× 100 GeV2
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Input Resolutions 5× 40 GeV2
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Input Resolutions 10× 100 GeV2
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Input Resolutions 5× 40 GeV2
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Input Resolutions 10× 100 GeV2

FX Girod DVCS at low and high energies Jul 20th 2021 16/ 30



DVCS π0 separation 5 GeV × 40 GeV
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DVCS π0 separation 10 GeV × 100 GeV
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DVCS π0 separation 18 GeV × 275 GeV
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EIC proton DVCS Observables

Lept Hadr
∫
Lfb−1 Observables Ae,p

L u 200 σ ALU
L L 100 AUL ALL
L T 100 AUTx AUTy ALTx ALTy

Le+ u 100 AC AC
LU

Nevents =
∫
L×σ×KPS

KPS = ∆xB∆Q2∆t∆φ

∆σ
σ

= 1√
Nevents

⊕ 5%

∆ALU = 1
Pe

√
1−P2

eA
2
LU

N
⊕ 3%relative Pe = 70%

∆AUL = 1
Pp

√
1−P2

pA
2
UL

N
⊕ 3%relative Pp = 70%

∆ALL = 1
PePp

√
1−P2

eP2
pA

2
LL

N
⊕ 3%relative ⊕ 3%relative

∆AC =

√
1−A2

C
N
⊕ 3%relative

∆ALC = 1
Pe+

√
1−P2

e+A2
LC

N
⊕ 3%relative Pe+ = 70%

FX Girod DVCS at low and high energies Jul 20th 2021 20/ 30



275 GeV × 18 GeV σ
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275 GeV × 18 GeV ALU
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275 GeV × 18 GeV AC
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275 GeV× 18 GeV xB = 0.08± 0.02 Q2 = 329± 175 GeV2

Not shown here: ALL ALTx ALTy are small
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275 GeV× 18 GeV xB = 0.08± 0.02 Q2 = 329± 175 GeV2 − t = 0.05± 0.05 GeV2

Smearing both statistics and systematics
Fit CFF wth/without to estimate systematics
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Locally extracted Im CFF 275× 18 GeV2
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Locally extracted Re CFF 275× 18 GeV2
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High and Low energies runs
Kinematical coverage complementarity

Local extraction results:

Entering the GPD extraction Precision Era!
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Towards Ji’s sum rule

Jq(t) =
1
2

∫ 1

−1
dx x [Hq(x , ξ, t) + Eq(x , ξ, t)]

independent of ξ but at fixed ξ

DVCS measures

ImH(ξ, t) = πH(ξ, ξ, t)

need another process to access the skewness
→ especially crucial at large xB

DDVCS?
JLab 12 luminosity upgrade?
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Summary, Outlook

Complementarity between High and Low energies runs
Separation signal and background: resolutions requirements
Local CFF extraction fits with

∫
L=100 fb−1 per configuration

Potential physics extension with polarized positron source
Next Step: implement dispersion relation global fit
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