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1. Introduction

The measurements of di-jets in diffractive deep inelastic scattering (D&&)dar an unique
tool to investigate the gluonic part of the object exchanged in the diff@dtteractions - the
Pomeron [1]. The presence of a hard scale - the transverse momenggeitthallows to compare
the measured data with next-to-leading order QCD calculations. This leadsdibitity of testing
the QCD factorization in diffractive DIS as well as searching for partemiugion beyond the
DGLAP scheme.

In the following sections, the diffractive jet production at the HERA ekpent will be de-
scribed and the latest results obtained with different experimental proeedill be presented.

2. Diffraction at HERA

Events of the type p— eXY, where the final state consists of two systefrendY, comprise
approximately 10% of all deep-inelastic scattering events (DIS) in thedgwegion in the high
energy electrohproton collisions at HERA.

The products of the interaction with the photon emitted by the electron are cettairthe
systemX, the systenY contains the outgoing proton (elastic processes) or its low mass excitations
(proton dissociation). Both systems are clearly separated by a region wéhergy flow (Large
Rapidity Gap). These events are called diffractive. Diffractive intéwas are described according
to the Regge phenomenology in terms of the exchange of a colourless wihijett carries the
quantum numbers of the vacuum, the so called Pomeron. At HERA, extems&asurements
of inclusive diffractive DIS have been performed using two experimien&thods of detecting
diffraction - the Large Rapidity Gag-RG) method [2] and the tagging of the outgoing proton
with dedicated detectors (FPS and VFPS) [1]. In addition to the stand&atddiablesQ? (photon
virtuality) andxg; (the longitudinal momentum fraction of the interacting parton with respect to the
incoming proton), the following additional variables are used to describraclize processes: the
fractional longitudinal momentum losp = 1 — Eg)/Ep, the momentum fraction of the interacting
parton with respect to the Pomer@h) defined similar taxgj, and the squared four-momentum
transfer at the proton vertéx

3. Jetsin Diffractive DIS

The diffractive DIS cross section can be factorized (as proven Biin€d3]) into a hard
process (denoted a5®) calculable within the pQCD framework and the diffractive parton dis-
tribution functionsfP (DPDF) which have to be determined experimentatlg:(Q?, [t|, B,xp) =
i fP(Q2 [t], B,xp) ®dG®(Q?,xsj = xp - B), where the sum runs over all partons. Regge factoriza-
tion (also called proton vertex factorization) is usually assumed in additioerenthe dependence
on the variables characterizing the proton vertgx &ndt) factorizes from the hard interaction
depending orB andQ?: fP(Q?,It|,B,xp) = fp/p(Xp,t) - fi(B,Q?), where thefp,, stands for the
Pomeron flux and; is the probability of finding a partoinin the Pomeron.

1The term “electron” is used here to denote both electron and positron.
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The inclusive diffractive DIS measurements constrain the quark densitieis the Pomeron
well, whereas the measurement of jets in the final state allows a better canstthie gluon den-
sity in the Pomeron. In addition, dijet measurements allow tests of perturbafiized@lculations
and serve as a tool for studying of the parton evolution.

The measurement of jets with th&PSmethod has been performed for the first time, the
phase space was defined by asymmetric cuts on the transverse monpgntunb.5 GeV and
pT, > 4 GeV and pseudorapidity-3.0 < nj, < 0.0, where asterisk denotes the hadronic centre-
of-mass system. ThéFPSdijet measurement which is shown in Figure 1 left and middle shows
a good agreement with the NLO QCD predictions [6] based on the DPDFI1s206f7 Jets which
was extracted from the inclusitelRGand jets data. The measurement of jets withRR&method
has been performed for the first time and is compared with a measurementhesirRG method
[4]in Figure 1 right [5]. Both methods show a good agreement within srehile theFPSmethod
allows an extension of the phase space towards bgsge

A unique measurement of diffractive forward jets with ffleS method has been performed
in order to test the validity of the DGLAP evolution equations [7]. Diffractjee production
with a tagged elastic proton allows the reconstruction of forward jets close tutigoing proton.
The phase space, defined by a hard jet close to the outgoing prototictiredth a transverse
momentum squared of the same order as the photon virtuality, suppressegysthe DGLAP
evolution. Within the phase space accessible by the H1 detector aRB$hthe DGLAP evolution
gives a good description of the production of one central and oneafdrjgt, see Fig. 2.

4. Jetsin Diffractive Photoproduction

A test of factorisation has been performed by H1 in the photoproductipmesQ? ~ 0 GeV?)
[8]. Two classes of processes contribute to the photoproduction of :dijet®lved and direct
processes. In the resolved processes, the photon is considereddisawith a partonic structure,
and in addition to the interacting parton a photon remnant is present. In tted piteess the
photon is treated as structureless. The observgbte (E — pz)jets/ S (E — Pz)hadronsis defined
to distinguish the directx;, ~ 1) from the resolvedx, < 1) processes. According to theoretical
calculations, in diffraction the resolved processes are expected tppressed by th&ap Survival
Probability factor, whereas the direct processes remain unsuppressed [8]m&hasured cross
section as a function of, and the ratio to the NLO predictions (based on H1 2006 Fit B and
Kaidalov-Khoze-Martin-Ryskin (KKMR) model [10] for gap survivatobability) is presented in
Fig. 3. The ratio of data to theory is inconsistent with unity except for thesoxyeange, the data
prefer a suppression for the direct component as well. This fact maphénpossible breaking of
the Regge factorisation in photoproduction, therefore more investigatiomseaessary.

5. Conclusion

The latest results on the measurements of diffractive di-jet productiore®AHhave been
presented. The first results from the H1 sub-detector Very ForwatdiPSpectrometer have been
compared with the next-to-leading order calculations based on DPDF fiOBIZ Zets. The NLO
calculations describe the measured spectra within quoted errors. Thagamement between the



Diffractive jet production in ep collisions at HERA Richard Polifka

VFPS DIS Dijets VFPS DIS Dijets
~ 5000 2 central jets
S F H1 Preliminary 8oL H1 Preliminary —
";_ 4000 } o H1Data (Prel.) [ o HlData (Prel.) H1 Preliminary

== NLO DPDF Jets 2007 (x 0.83) /= NLO DPDF Jets 2007 (x 0.83) IFE - H1 PP Data (Prel)

60
~ H1LRG Data /128

x E
% 3000 r
© i a0} # — 1
2000F [ ——
F 3 +
: b 107] +¢ -+
1000 F 20¢ Tt
0

Il Il Il Il
22 -2 -18 -16 -14 -12 -1
XIP ZIP log(x,p)

doldz,, (pb)
do/dlog(x,.) (pb)

Figure 1: Single differential in the fulVFPSaccessible kinematic range as a functionxpf(left) and

zp = (M2,4+Q?)/(xpys), whereM; is the invariant mass of the jetgthe inelasticity of the event argthe
central mass energy (middle). The factad8B®has been applied on order to correct for proton dissociati
Single differential cross section of the diffractive DISediproduction measured in the phase space of [4]

(right).
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Figure 2: Single differential cross section as a function of pseugidity of the forward jetn, (left), mean
transverse momenturi p; > (middle) and difference in the azimuthal angtep*| for the two jets for the
FPSsample.

different experimental methods of measuring diffractive di-jets has pessented. The search for
physics beyond the DGLAP dynamics by means of measuring diffractiveafd jets has shown
that the DGLAP predictions are describing the region of phase spaessiloie by the HERA
experiment within the theoretical and experimental errors. A measurembijeis in diffractive
photoproduction has been performed and the results may hint of a pdsshleng of the Regge
factorization in this kinematical domain.
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Figure 3: Single differential cross section in diffractive photoguction measured as a functionxgf(left)
and the comparison of the H1 measured data to the revised Kieidty (red and beige band) and H1 2006

Fit B (blue dashed line) on the right.
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