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1. Diffractive parton distributionsfrom HERA

The determination of diffractive parton distributions, sy@erformed in the framework of the
QCD fits to the diffractive data from HERA. In this analysise wcluded a higher twist-4 contri-
bution, taken form the dipole models, which dominates foalsdiffractive massesdyl> < Q2. We
proved that this contribution is important for the deteration of the diffractive gluon distribution.
It also has a big impact on the diffractive longitudinal strre function,FP, for large values of
the variableB (small diffractive masses) [1]. The latter result can be parad with measurements
when the results from the low energy runs at HERA will be aldé.

We compared two sets of diffractive parton distributionepd the DGLAP fits and from the
dipole model approach analyzes. We found significant diffee between them, especially for
the diffractive gluon distributions. Based on these raswite made predictions for the diffractive
charm production using the boson-gluon fusion procg&s,— cc, with the diffractive gluon dis-
tribution taken from the two discussed analyzes. We fousdamable agreement with the first
HERA data. We also confirmed the known result that the paudiffractive production is strongly
suppressed due to kinematic limits. The above results fdRAlBre presented in details in [2, 3].

2. Diffractive parton distributions from HERA to Tevatron

The diffractive parton distributions (DPD) are not uniarand cannot be applied to both
lepton-hadron and hadron-hadron diffractive processexorling to [5], additional soft interac-
tions between colliding hadrons prevent the collineardidzation universality of the DPD. This is
seen in diffractive production of dijets at the Tevatronjehhwe discussed. We used the DPD from
HERA to show the scale of the factorization breaking andudis¢he role of the secondary reggeon
contribution in the description of this effect. We also dissed the gap survival probability for the
dijet production. To summarize, factorization does nountetween HERA and Tevatron because
of the long term additional soft exchanges between spest@iahe colling hadrons. Neverthe-
less, experimentally, factorization happens in case of @&tk themselves and also between single
diffraction and double pomeron exchange which means tleasdlft exchanges do not depend on
hard scattering.

3. Diffractive parton distributionsfrom HERA toLHC

We describe diffractive hadroproduction \of/Z bosons and give predictions for the single
diffractive boson production cross sections at the LHC. \ldeusbs in detail th&V* asymmetry
in plP collisions showing that this quantity is a good observabléest the concept of the flavor
symmetric pomeron parton distributions [4]. In the diffi@e case, the electroweak bosons are
produced in a restricted region of rapidity, with a rapidjgp without particles between the proton,
which stayed intact and the diffractive system. In this pss; the boson mass is a hard scale
allowing for perturbative QCD interpretation as in the niffngictive case. However, the nature of
the vacuum quantum number exchange, which leads to theitsagah, is nonperturbative. It is
usually modelled using the Regge theory notion - a Pomeron.



Diffractive parton distributions Agnieszka tuszczak

W and Z production cross sections at LHC Diffractive W asymmetry at LHC
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Figure 1: Left: the single diffractiv&V /Z boson production cross sections at the LHC as functionssdto
rapidity. The results have to be multiplied by the gap swaMfactorS? = 0.09. Right: theW asymmetry

in pP collisions (solid line), together with the asymmetrypip collisions (dashed line). The shaded areas
indicate the rapidity gapp = 2.3 forxp = 0.1.

In the single diffractive case, thW¥ production cross sections are related to quark distribatio
in the following way

S)ZN); ~ (Up(x1) + dp(x1)) Op (X2/Xp) (3.1)
:;% ~ (dp(xl) +Up(X1))qP(X2/Xp). (3.2)

and diffractive asymmetry:

Dipy Uyal (X1) — Oval(X1)
A = Uval(X1) + Oval(X1) + 2(Usea(X1) + Osed(X1)) . (3:3)

In Fig. 1 (left) we show th&V andZ production cross sections with the LO MSTWO08 proton
parton distributions and the pomeron parton distributiros our last analysis [2]. The effect
of the pomeron in the left hemisphere is clearly visible - thygididty gap is formed and th&/*
asymmetry strongly decreases. These cross sections dbeutdiltiplied by a gap survival factor,
S = 0.09 [6], which takes into account soft interactions destigythe rapidity gap.
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