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GPDs in Deeply Virtual Exclusive Reactions

〈F 〉 =
∑
λ

1∫
−1

dxH0λ,µλ

(
x , ξ,Q2, t

)
F (x , ξ, t)

Generalized Form Factor 〈F 〉 is a convolution
of hard subprocess with GPD F

4 parton helicity conserving (chiral even) GPDs: H, H̃, E , Ẽ

4 parton helicity flip (chiral odd) GPDs: HT , H̃T , ET , ẼT

functions of three kinematic variables: x , ξ and t

Andrey Kim (UCONN) π0/η impact on chiral-odd GPD models CLAS collaboration 2 / 15



Generalized Parton Distributions

Chiral-odd GPD results:

Deeply virtual meson production

Lattice QCD by Göckeler et al

Chiral even GPDs:

DVCS on unpolarized and
polarized targets with po-
larized beam by HERMES,
JLAB and COMPASS
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Tensor charge

Jaffe and Ji have shown that the first Mellin moment of transversity
PDF hq1(x) gives us the tensor charge δq

δq =

∫ 1

−1
hq1(x)dx =

∫
0

1(hq1(x)− h̄q1(x))dx

We can interpret tensor charge as the absolute magnitude of trans-
versely polarized valence quarks inside a transversely polarized nucleon.

Given the relations between transversity PDF hq1(x) and chiral-odd GPD
HT (x , ξ, t) one can obtain the tensor charge δq through GPD in the
forward limit:

hq1(x) = HT (x , ξ = 0, t = 0)
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Goloskokov-Kroll model

only HT and ĒT chiral-odd GPDs have signif-
icant contribution to pseudoscalar meson elec-
troproduction

these two chiral-odd GPDs are data-driven and
parameterized using Lattice QCD data and
SIDIS data from HERMES and COMPASS col-
laborations
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Goldstein-Gonzalez-Liuti model

In 2011 Goldstein, Hernandez and Liuti came
up with a new model which allows flexible
parameterization of GPDs.

Recursive fit: DIS data, nucleon form fac-
tors, DVCS data.

Relations between chiral-even and chiral-odd
sectors through parity relations among helic-
ity amplitudes.
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CLAS measurements of pseudoscalar meson production
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First attempts at GPDs extraction

Generalized Form Factors
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HepGen

HEPGen++ is an event generator for high energy exclusive meson / photon production:link

Goloskokov-Kroll model has been implemented in HEPGen for π0 and η electroproduction
by C. Regali in his thesis.

HEPGen is capable to compute unpolarized cross sections of π0 and η electroproduction.

In the forward limit for u quarks we get:
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https://na58-project-tgeant.web.cern.ch/content/hepgen


GPD parameterizations
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Technical details

The agreement between experimental data and GK model results can be
improved using CLAS experimental measurements to revise GPD parame-
terizations. However HEPGen is slow, calculation of one kinematic point
takes a few minutes. Common gradient-based optimization is not going to
work if approached head-on.

Possible solutions:

Derivative free optimization methods: genetic algorithms, cross entropy
method.

Pre-calculated grid for subprocess amplitudes and interpolation for any
kinematic point.
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Fitting ĒT GPD with CLAS unpolarized π0 data

HT is constrained using SIDIS data
from HERMES and COMPASS

ĒT is only constrained by Lattice
QCD results

As a preliminary step: we use only
unpolarized π0 data to constrain ĒT

parameterizations of u and d quarks

Free 10 coefficients, 5 per each quark
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Fitting ĒT GPD with CLAS unpolarized π0 data
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Very preliminary impact on GPD ĒT

constrained by Lattice QCD constrained by CLAS data
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Near-future plans

Develop the procedure to fit GPDs parameterizations using π0 and η
data from CLAS and CLAS12, as well as data on neutron from Hall A

CLAS12 pass0 cook is finished and we are starting to look at π0/η
channel from CLAS12 data

Adopt HEPGen cross section calculations for π0/η generators

Chiral-odd GPD extractions using CLAS/CLAS12 data
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