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HERA: 10% of low-x DIS events are diffractive

DIS probes the 
partonic structure of 
the proton
→ F2

DDIS probes the partonic
structure of colour singlet 
exchange
→ F2

QCD hard scattering factorization:

diffractive parton distribution function → obey DGLAP, 
universal for diffractive e-p DIS
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Additional assumption → Regge factorization:
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pomeron flux factor
pomeron parton distribution function

Deep Inelastic Scattering

Diffractive Scattering

t = (4-momentum exchanged at p 
vertex)2

MX = invariant mass of photon-
Pomeron system

XIP = fraction of proton’s 
momentum taken by Pomeron 

Q2 = virtuality of photon

W = invariant mass of e-p system

X = Bjorken scale

Y = inelasticity

ß = Bjorken’s variable for the Pomeron = x/xIP
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Comparison between the total quark singlet and gluon 
distributions obtained from our model and H1 2006 
DPDF Fit B.

Shape of diffractive PDFs,
independent on xIP and t
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Diffraction: is mediated by diffractive exchange 

• quantum numbers of vacuum

• no colour transfer

• small momentum transfer in t-channel

Is observed as final states with large     

rapidity gaps (LRG)

Sub-leading exchange at low  and large xIP contributes 
significantly
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Data sets

We have shown that the diffractive observables
measured in the H1 and ZEUS experiments at HERA can
be well described by a perturbative QCD analysis which
fundamental quark and gluon distributions, evolving
according to the NLO DGLAP equations, are assigned to
the Pomeron and Reggeon exchanges. In particular, a
global analysis of all available data has been performed
with a proper description of these measurements.
Although these data obtained by various methods with
very different systematics, they are broadly consistent
in the shapes of the distribution throughout most of the
phase space. Our fit implements a fixed flavor treatment
of heavy quark threshold effects.

The data are often presented in the form of a t-
integrated reduced diffractive neutral current cross 
section, defined through

Or in terms of a diffractive structure function

The second term can be neglected anywhere but at very 
large y due to the presence of the                factor.
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Diffractive structure functions

Diffractive parton distribution functions
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We parameterized the Pomeron, a light flavor singlet
distribution and a gluon distribution at an initial scale,

Diffractive structure function can be described by

Structure function can be written like

Light flavor contribution
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The flavor singlet contribution up to NLO is given by

Where C(2,L)q  and C(2,L)g are the common NLO coefficient 
functions.

Heavy flavor contribution

The heavy structure functions are given through 

Here, all quark flavors below mh are treated as zero mass 
and one sums over all nf flavors of light quarks.
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The reduced diffractive cross sections, as a function of 
Q2 for different regions of   and xIP are compared with 
H1-FPS-2010 data.

At HERA, diffractive events were selected either by 
FPS/LPS method or on the basis of LRG method. They are 
also identified by the MX method. We consider all three 
methods to achieve the best results.

Table 1: Overview of the published data points.

The reduced diffractive cross sections, as a function of 
for different regions of Q2 and xIP are compared with 
ZEUS-Mx-2005 data.
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