GPD through Universal Moment Parameterization (GUMP)
— Global DVCS analysis with quark GPDs
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-fGPD

The conformal moment parameterization of GPD is helpful

o0

F(SU’ g’ t) — Z(_l)jpj (:E’ g)fj (57 t) D. Mueller and A. Schafer

J=0 Nucl.Phys.B 739 1-59 (2006)
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Parameterization of GPD

The conformal moment parameterization of GPD is helpful

o0
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- In moment space, you get this almost for free.
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Inputs for the global analysis
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Inputs for the global analysis

Experiments Lattice
« PDFs from global analysis « Lattice results themselves have tensions
- Polarized and unpolarized PDFs from JAM 0B CEmiC19 21t
W M G s
« Charge form factors from global analysis < O MHH{H hw | '
- YAHL global analysis of EM form factors M0 : i “ H
- Flavor separation combing proton and neutron data 5T e 06 08 10
Q* (Gev?)

« DVCS cross-section measurements _ _
- Combined data from CLAS and Hall A (UU and LU) « Lattice form factors and GPDs from a single group.

- H1 experiments at HERA
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- empirical constraints

Even so, the GPDs are still far from being fully determined!
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Caveat: ansatz and empirical constraints

Even so, the GPDs are still far from being fully determined!

J+1—k—a
j+1—]€—0ﬁ]€(t)

Ansatz for GPDs: F,x(t) = NpyB(j+1— a;x, 1+ Bk) B(t)
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Caveat: ansatz and empirical constraints

Even so, the GPDs are still far from being fully determined!

J+1—k—a
j+1—k—ak(t)

Ansatz for GPDs: F,x(t) = NpyB(j+1— a;x, 1+ Bk) B(t)

GPDs species and flavors | Fully parameterized | GPDs linked to Pt?}iﬁiﬁﬁ‘ﬂ
H,, and E’uv v -
£, and Euv 4 -
Hyg, and ﬁdv v -
Eg4, and Edv b 4 L, and E wy Ri/ E

Empirical constraints: Hy and v :
Es and Ej b 4 Hy and Hy PLSEC;/IE
Hj; and o 7 v -
Ej7and EJ X Hj and H’g E}(E
H, and H g v -
E, and Eg X H, and H g RSE.;/,E

Table 1: A summary of how each GPDs with different species and flavors are parameterized
respectively. Fully parameterized GPDs are expressed in terms of eq. (2.6), whereas the
other GPDs are linked to the fully parameterized GPDs with proportional constants.



Extracted CFFs and GPDs

The extracted CFFs are generally close to the local extracted values
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Extracted CFFs and GPDs

The extracted CFFs are generally close to the local extracted values
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There are degeneracy in CFFs themselves

— quadratic equations have multiple solutions
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GPDs Hy at ¢ = /3 and 1 = (.69 GeV~

PDs

GPDs E; at ¢ = 1/3 and ~ = 0.69 GeV~
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d GPDs

GPDs Hy at ¢ = 1/3 and ~t = 0.69 GeV”’ GPDs Egat¢& =1/3 and —1 = 0.69 GeV~

The wiggling behavior is an artifact

of the partial wave construction
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nd GPDs

GPDs Hy at ¢ = /3 and 1 = (.69 GeV~ GPDs Egat¢ = 1/3 and ~ = 0.69 GeV”

The wiggling behavior is an artifact
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GPDs in the DA-like regions

There ARE extra terms you can play with to modify the shape of GPDs.
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GPDs in the DA-like regions

There ARE extra terms you can play with to modify the shape of GPDs.
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GPDs in the DA-like regions

There ARE extra terms you can play with to modify the shape of GPDs.
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Extra inputs crucial to determine the shape of GPDs in the middle regions.
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- of GPD extraction

ERBL xr=E& DGLAP
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- of GPD extraction
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Summary and outlook

Summary

R GPDs reveals the nucleon 3D structures including mass and spin.
R Inputs from both experiment and lattice are necessary for determination of GPDs

R Global analysis program by parameterization moments of GPDs.

Outlook

v Global fitting with more data inputs (Hopefully all existing data)
v Extend to other processes that can probe GPDs

v Higher order corrections and more quark flavor
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