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Nuclear modification of PDFs

For quark PDFs in a nucleus with mass number A and Z protons:

f
(A,Z)
i (x ,Q2) =

Z

A
f
p/A
i +

A− Z

A
f
n/A
i .

bound neutron PDFs, f
n/A
i , are constructed assuming iso-spin symmetry.

Muhammad Goharipour In collaboration with S. Rostami and A. AleedaneshvarNuclear xFitter: Towards performing a global analysis of nuclear PDFs using the xFitter



5

Introduction
Nuclear xFitter

Preliminary Results
Summary and Conclusions

Outlook

Various nPDF parameterizations
Nuclear modification of PDFs

Gluon nuclear modifications
R
gPb

x

 nCTEQ
 EPS09
 DSSZ
 HKN07

Q2=1000 GeV2
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What should we do?

Adding all available nuclear experimental data to xFitter.

Developing xFitter to include the related theoretical calculations of
the experimental data included.

Including various parameterizations and different approaches.

Generating the results of NPDFs automatically for various nuclei.

Plotting both nuclear modifications and parton densities inside a
bound proton automatically in addition to NPDFs themselves.
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Experimental data included

We have included all available DIS data for nuclear structure function
ratios.
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Experimental data included

We have added a new reaction type, namely "Ratio F2A".
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nPDF parameterizations

At this stage, for the nPDF parameterizations we have implemented the
HKN (HKN04 and HKN07) parameterizations, according to Hirai et al.
papers Phys. Rev. C70 (2004) 044905 and Phys .Rev. C76

(2007) 065207.
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HKN parameterizations

In the HKN framework, the nuclear parton densities are written as follows

The nuclear modification is assumed to have the following functional
form:
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HKN04 VS HKN07

The ’HKN07’ parameterization includes some improvements both in x
and A dependence of the nuclear modification.

The parametrization of x dependence is modified as

In order to make some improvements in A dependence, one can consider
some of parameters to be A dependent.
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Sum rules

There are three constraints for the parameters by the nuclear charge Z ,
baryon number A, and momentum conservation
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Sum rules

We choose parameters ai for valence and gluon nuclear modifications to
be constrained with sum rules.

We have modified the file “sumrules.f” to include these relations and
constrain three parameters properly.
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All modifications

All modifications we have made in xFitter package have been
implemented in the following files:

dis sigma.f

evolution.f

fcn.f

init theory.f

read steer.f

steering.inc

sumrules.f

theory dispatcher.f
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Phenomenological framework

We choose the HKN04 parameterization with no any A dependence
for the parameters.

We fix the parameters αi and βi as αi = 1/3 and βi = 0.1.

The analysis is performed at next-to-leading order (NLO) using
ZM-VFNS.

We choose CT14nlo as free proton set.

We apply the kinematics cut Q2 > 1.0 GeV2 on data.
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Nuclear PDFs

We have modified the xFitter so that the results of NPDFs are
automatically generated for 17 nuclei, from Deuterium to Lead, and user
can compare NPDFs of different nuclei as usual using ’xfitter-draw’

command.
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Summary and Conclusions

We have worked on xFitter to prefer it for performing nuclear PDFs
analysis in a user-friendly way.

The user can easily turn on nPDFs analysis and switch between
different parametrizations in the "steering.txt" file.

We have included all available DIS data for nuclear structure
function ratios by adding a new reaction type, namely "Ratio F2A".

At the present, we have implemented "HKN04" and "HKN07"

parametrizations.

The results of NPDFs are automatically generated for 17 nuclei,
from Deuterium to Lead.

It is possible to have a nuclear xFitter in the near future.
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Outlook

Adding other parametrizations from different groups like EPS,
nCTEQ and so on.

Including the Drell-Yan and collider data by adding related
theoretical calculations.

Modifying xFitter for plotting both nuclear modifications and
parton densities inside a bound proton automatically, in addition to
NPDFs.
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