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Outline

Unpolarized GPDs from proton and neutron data sets  

New results using Jlab data constraints!

Access to Chiral - Odd GPDs 

Practical method for the extraction of both

tensor charge: q òBurkardt's momentó: T
q

Nuclei: DVCS and p0 electroproduction on 4He 

Conclusions/Outlook



1. Extraction from data needs a reliable GPD model



No longer simple models (D. Muller)

Include Q 2 dependence (M. Diehl)

Include all constraints from data DVCS, DVMP... (S.L.)

Include new data as they become available... (S.L.)

Use Lattice + Chiral Extrapolations (P. H ägler, A. Schaefer)

Connect various experiments, separate valence from sea, 

flavors separation (T. Feldman)... 

New! Representation in terms of dispersion relation only 

necessary to measure imaginary part? Stronger polynomiality 

constraint (Anikin, Teryaev, Diehl, Ivanov, Vanderhaeghen)

A more advanced phase of extracting GPDs from data

(a bit of summary from ECT*, June'08, and Jlab Hall B meeting, Aug.õ08)

A similar program exists for TMDs (simpler partonic interpretation than 

GPDs) see e.g. M. Anselmino and collaborators 



GPDs  give access to orbital angular momentum of partons!

DVCS and Generalized Parton Distributions

GPDs are hybrids of PDFs and FFs: describe simultaneously 

x and t - dependences !

GPDs  give access to spatial d.o.f. of partons !

òGeneralized Parton Distributions Correlatoró

t= 2

X. Ji 



DVCS Cross Section 



What goes into a theoretically motivated 

parametrization...?

The name of the game : Devise a form combining 

essential dynamical elements with a flexible model 

that allows for a fully quantitative analysis 

constrained by the data

H
q
(X, t)= R(X, t) G(X, t)

ñReggeò Quark-Diquark

Q2 Evolution is an essential element!!

S. Ahmad, H. Honkanen, S. Liuti and S.K. Taneja,

Phys. Rev.  D 75, 094003 (2007)



Two different time orderings/pole structure!

Quark anti - quark pair describes similar physics ( dual to ) Regge t -channel exchange!!

DGLAP ERBL

X> X<



t

In  DGLAP region partonic picture
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Regge
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Formulae extended to >0 in AHLT2 (arXiv:0708.0268). 



Constraints on 

parameters ...



= 0 Nucleon Form Factors



Parton Distribution Functions

Notice! GPD parametric

form is given at Q2=Qo
2

and evolved to Q2 of data .

Notice! We provide a 

parametrization for 

GPDs that 

simultaneously fits

the PDFs : 

q(x) = Hq(x,0,0)



Polynomiality

For higher moments (n=2,3,...) use lattice results

(consistency with data can be checked J
u

vs. J
d
)

n=2

n=3



P. Haegler

Use information from Lattice QCD:

(1) lattice results follow dipole behavior for n=1,2,3



Chiral Extrapolations

Dorati, Gail and Hemmert (2007)

Wang, Thomas, Young (2008)
Ashley et al. (2003)

-t (GeV2)



Sensible predictions for k
T 

vs. x
Bj



Sensible predictions for r2 = b2/(1-x
Bj

) vs. x
Bj 

(M. Burkardt)



Dominance of large  x
Bj

at  large t



Summary of Constraints

Constraints from Form Factors

Dirac

Pauli

Constraints from PDFs

Further Theoretical Constraints:

ǒSensible prediction for hadron shape at x 1

ǒSensible prediction for k
T

dependence  (connection with TMDs!)

(SL and Taneja, 2004)

Constraints from Polynomiality



On the connection between TMDs and GPDs

Liuti and Taneja, PRD (2004) 



AHLT Parameterization

v1

v2

7 + 1 (Q
o
) parameters

10 + 1 (Q
o
) parameters

More details in AHLT, PRD 2007

0

use v1 for DGLAP region (X > ) 

0



H
q
(x,0,t) E

q
(x,0,t)

u d u d

Comparison with similar parametrizations at =0 (Diehl et al.)



Comparison with similar parametrizations at =0 (Guidal et al.)


