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Abstract. The diffractive dijet cross section has been measured ubimd/ery Forward Proton
Spectrometer in Deep Inelastic Scattering. The VFPS altowseasure the leading proton in the
range 0009 < xp < 0.024, wherexp is the energy fraction lost by the proton, with an acceptance
above 90 % and negligible background contamination. The kate been collected in 2006-2007
and correspond to an integrated luminosity of 1&7 1. The cross section has been measured
for virtualities of the exchanged photon in the range<5Q? < 80Ge\? and for values of the
inelasticity,y, in between QL < y < 0.65. The jets are reconstructed in tjie— p center of mass
using aKr algorithm. The jets are required to have a transverse mamer, in they* — p frame
abovePy ;; > 5.5 GeV for the first jet andPy ;, > 4 GeV for the second. The jets must be well
contained in the central detector asking for the pseuditityf the two jets in the/* — p frame to

be in between-3 < Ni1j2 <O. Single differential cross sections are compared to NL&dljgtions
obtained using the H1 2007 Jets DPDF.
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INTRODUCTION

The diffractive interaction is characterized by a final stabmposed of two distinct
hadronic systems. In the present case, the scattered s@®parated by a large rapidity
gap (LRG) from the hadronic final sta¥ (see Fig. 1). The diffractive process can be
described by the exchange of a colour singlet, called "PonidiP, between the photon
and the proton.
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FIGURE 1. Diagram of diffractive dijet production iapcollisions.

The high energies available at te@ collider, HERA, allowed for the first time to
study diffraction in terms of perturbative QCD where thechseale is given by the high
virtuality of the exchanged phota@?.



The inclusive diffractive cross section at HER&p — eX p can be described using
four kinematic variables. The kinematic variables definednicludive DIS :Xgjorken
and Q? which can be related to the inelasticity, throughQ? = sxy, wheres is the
center of mass energy squared and two variables specifitftaatiion : the longitudinal
momentum fraction of the proton carried by the Pomengsm,and the momentum
transfer squared at the proton vertex,

Using the collinear theorem of factorization in QCD [2], @héractive cross section
can be written in terms of Diffractive Parton Distributiomri€tions, DPDF, which
correspond the quark and gluon content of the Pomeron [1].

JET PRODUCTION

The parton distribution functions extracted from measwetis in inclusive diffraction
can be used to predict the diffractive dijets cross sectiaeep inelastic scattering (see
diagram of Fig. 1).

Previous measurements of diffractive jets in DIS done byHteCollaboration [3]
showed a good agreement between data and NLO predictiofisncimig the validity of
the factorization theorem.

Based on jet measurements, a new set of DPDF, the H1 2007 P&S§ [B], was
extracted and allowed to further constrain the gluon dgnsgpecially at high value
of the fraction oflP momentum carried by the parton entering in the hard intenact

. 2 2
Zp = %‘(%), whereMy» is the mass of the jet system.

THE VERY FORWARD PROTON SPECTROMETER

In most of the analysis made by the H1 Collaboration, ditiv@cevents were selected
on the basis of the Large Rapidity Gap (LRG) method. Using thethod, diffraction
can be studied with a high statistic but suffers from the gmes of an important
background coming from proton dissociation. An other mdtleonsists on tagging
the outgoing proton with proton spectrometers. The diffivacvariables can then be
precisely determined but with a limited statistic due to bmeeptance of such detectors.

In 2004, the Very Forward Proton Spectrometer (VFPS) watallesl at the H1
experiment with the aim of a direct measurement of the seattproton with a high
acceptance (above 90 %) and a low background contamindtsbov( 1 %).

The VFPS is composed of two stations, based on the Romandbotdiegy, located
at 220 meters from the interaction point. Each station ispggmpd with two scintillating
fiber detectors to measure track coordinates from the |gaafioton.

A complete information on the VFPS construction and inatadh can be found in
[4]. A study of the VFPS performances (acceptance, effigieresolution inxp and
background contributions) is detailed in [5].



NLO PREDICTIONS

The dijet cross section predictions at NLO, to be compardti¢adata, were obtained
at the parton level using ttéeLOJE T+ + [6] program. The hadronization corrections
evaluated with the RapGap Monte Carlo [7] were used to cbthecpredictions to the
level of stable hadrons and to estimate the hadronizatioaerteinties. The estimation of
the scale uncertainties was determined by varying theriaetocon and renormalization
scaleus , by a factor 2. The diffractive parton distribution functiosed in the NLO
predictions is the H1 2007 Jets DPDF scaled by a factor 0.8%tcect for proton
dissociation background [8].

RESULTS

The data were collected with the H1 detector in 2006-2007 @rdesponds to an
integrated luminosity of = 127 pb 1.

The scattered electron is required to be detected in thewzadkelectromagnetic
calorimeter with an energ(e > 10 GeV which constrained the accessible kinematical
range to 5< Q% < 80 GeV? and 01 < y < 0.65. The scattered proton is measured in
the VFPS with 0009 < xp < 0.024. The jets are found usingka algorithm in the
y* — p center of mass (all variables reconstructed in this franeed@noted with *).
The jet selection requird® ;; > 5.5GeV andPy ;, >4 GeV. In order to have jets well
contained in the central detector acutis applled on thadquseapidity of the two jets

—3<Nj1j2 <0.

Background from coincidences of non-diffractive DIS ewanith beam-gas protons
giving a signal in the VFPS was found to be negligibel%).

Figures 2, 3 and 4 present the cross section differentiatigsured in log, y, Q2, xp,
< Pr jets> and inzp compared to NLO predictions [9].

W|th|n uncertainties the data and predictions are in agezgtrboth in shape and in
normalization even in the highegp bin where the sensitivity to the gluon distribution
and therefore to the different DPDF's is the highest.
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FIGURE 2. The cross section measured differentially inXand iny compared with NLO predictions
obtained using the H1 2007 Jets DPDF. The black dots prebentlata shown with statistical and
uncorrelated systematics added in quadrature. The blag@lesents the NLO predictions with the light
blue band being the scale and hadronization uncertairdidsdciin quadrature. Predictions are scaled by
0.83 to correct for proton disscociation background.
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FIGURE 3. The cross section measured differentiallyQf and inxp. See caption of Fig. 2 for more
details.

VFPS DIS Dijets VFPS DIS Dijets

r': H1 Preliminary %\_ 8oL H1 Preliminary
[} e H1Data (Prel.) ‘;_ [ e H1Data (Prel.)
g 10 & — NLO DPDF Jets 2007 (x 0.83) N 60l — NLO DPDF Jets 2007 (x 0.83)
E ke [
CH S 5 | |
A_g [ 401
) r [
vl " 20
- "
.8 L. L 1 L L L 1 L L L 1 L ol
6 8 10 0 0.2 0.4 0.6 0.8 1
<Pt*jet> (GeV) Zp

FIGURE 4. The cross section measured differentiallydrPr. ;o > and inzp. See caption of Fig. 2 for
more details.



