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Abstract. The production of forward jets in inclusive as well as diffiige deep inelastic scattering
at HERA is studied with the H1 detector.

For inclusive DIS events at lo®? with a forward jet, produced close to the proton remnant,
differential cross sections and normalised distributiaresmeasured as a function of the azimuthal
angle difference between the forward jet and the scatteysitkpn. Results on dijet production cross
sections are also presented for diffractive DIS events iichvthe final state proton is tagged in the
H1 Forward Proton Spectrometer. Two topologies are ingattd by either requiring the two jets
being produced centrally or by requiring that one of theigtgping in the forward direction.

The data are compared with NLO QCD predictions as well asigaatder Monte Carlo models.
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INTRODUCTION

The HERAep collider has extended the available kinematic range fopdeelastic
scattering (DIS) to regions of the Bjorken scaling variableas small as 10 at
moderate photon virtualityQ?, of a few Ge\?. At low x the quark struck by the
photon may originate from a QCD cascade initiated by a partahe proton. Several
perturbative QCD-based approaches are available to degsbe dynamics of the parton
evolution process. In the standard DGLAP evolution [1] pastemitted in the cascade
are strongly ordered in transverse momentkm,measured with respect to the proton
direction. At small values of a transition is expected from DGLAP to BFKL dynamics
[2] in which there is no ordering ikt of the partons along the ladder. Measurements
of DIS events with energetic jets of high transverse monmarppuoduced close to the
proton direction in the laboratory frame, referred to adtiheard region, are considered
to be especially sensitive to the QCD dynamics at 1of8]. In this talk the study of
the azimuthal correlation between the forward jet and tltsed positron in DIS is
presented [4].

The observation that roughly 10% of DIS events at HERA havaa ig particle
emission in a large interval of pseudorapidity around thetgr remnant direction
was quite a surprise. These events are called diffractideaa@ usually described by
an exchange of a colourless object, called Pomeron. Maasmts of diffractive DIS
(DDIS) allow deeper insight into the QCD dynamics at baw

In addition to standard DIS variable®? andx, the kinematics of DDIS is described
by: xp, which is the fractional momentum of the proton carried yyBomeront, which
is the squared four-momentum transfer at the proton venidy8a= x/xp, which is the



fractional momentum of the Pomeron carried by the struckopafThe study of DDIS
process with two jets and the leading final state proton tieden the H1 Forward Proton
Spectrometer is presented [5].

FORWARD JET AZIMUTHAL CORRELATIONS

The analysis phase space is restricte@fy x and inelastictyy: 5 < Q2 < 85 Ge\?,
0.0001< x < 0.004, 01 < y < 0.7. Events with at least one forward jet satisfying
the following cuts in the laboratory frame are selectBgiygiet > 6 GeV, 173 <
Niwdjet < 2.79, Xfwdjet = Efwdjet/Ep > 0.035 and 6 < l:)-%f\/\/djet/Q2 < 6. Here Nfwdijet

is the pseudorapidity of the forward jet. The last two cuts 8 enhance the effects of
BFKL dynamics and suppress the DGLAP evolution.
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FIGURE 1. Forward jet cross sectiaho /dAg compared with the predictions of QCD-based models.

The forward jet cross sectiato /dA@ as a function of the azimuthal angle difference
A@ between the most forward jet and the scattered positronawrstin Figure 1 for
three intervals of the positron-jet rapidity distanteAt higher values of the forward
jet is more decorrelated from the scattered positron. Tleeliptions of three QCD-
based models with different underlying parton dynamicscampared with the data.
The cross sections are well described in shape and nortnatiday the BFKL-like
Colour Dipole Model (CDM) [6]. Predictions based on DGLAPo&xtion, fall below
the data, particularly at largé corresponding to low values of Calculations in the
CCFM scheme [7] which unifies the DGLAP and BFKL approachesrestimate the
measured cross section for larfye values in the two lowest intervals. However, this
model provides as good a description of the data as CDM initteebtY interval.

The ratioR of MC to data for normalised cross sections shows that thpesbhthe
A distributions does not discriminate further between déife evolution schemes.

NLO DGLAP predictions of the NLOJET++ program [8] shown irgkie 2 are in
general below the data, but still in agreement within thgdaheoretical uncertainties



indicating that in this phase space region higher orderritmrtions are expected to be
important.
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FIGURE 2. Forward jet cross section as a functionaf compared to NLO QCD predictions.

DIFFRACTIVE DIJET PRODUCTION

Differential cross sections are measured for dijet pradaah the DDIS procesep—
ejjX’p. For DDIS processes the hard scattering QCD collinear faztilon theorem
allows a definition of diffractive parton distribution futiens (DPDFs) and thei€)?
evolution using the DGLAP equations. Diffractive dijet grection is used to study the
universality of DPDFs. The measurement is performedg#ct 0.1 and covers the range
0.1 < |t| < 0.7 Ge\? and 4< Q% < 110 Ge\~. Two event topologies are investigated:
a topology where two jets are found in the central pseudditgpiange and a topology
where one jet is central and one jet is more forward.

Two central jets. Events with at least two jets within the pseudorapidity &ng
—1 < n12 < 2.5 in the laboratory frame and transverse momeFﬁfg§> 5 GeV and
Pr, >4 GeV in the virtual photon-proton centre-of-mass systeersatected.
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FIGURE 3. The cross section for the production of two central jets asatfon of log o(xp) andPy ;.



The cross sections are shown as a function ofdog) andPy ; in Figure 3. NLO
QCD predictions based on the DGLAP approach and using theA3Hg) extracted
from inclusive diffractive measurements describe the datiain errors, supporting the
universality of DPDFs. The Resolved Pomeron model [10] diess the shape of the
cross sections well, but is too low in normalisation. Thiggests that contributions from
higher order processes are expected to be important inppi®ach. The Soft Colour
Interaction model [11], SCI+GAL, and Two Gluon Pomeron mddli2] fail to describe
the shape of the distributions of the diffractive variabléswever, the SCI+GAL model
reproduces reasonably well the measurements as a funétibe jet variablePr ;.

One central + one forward jet. At least one central jet with-1 < n¢ < 2.5 and
one forward jet with 1< ns < 2.8, wherens > ¢, are required withP; > 3.5 GeV.
Events with one central and one forward jet are used to sdaratffects beyond the
standard DGLAP evolution. Measurements as a function dirgational momentum of
the Pomeron carried by the parton entering the hard scattemnd the azimuthal angle
difference|Ag*| between the two jets in thg p frame are shown in Figure 4. The NLO
DGLAP predictions also describe this event topology. Thegpshof the cross section as
a function ofzp is well described only by the RP model.
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FIGURE 4. The cross section for the production of one central and orvesial jet vs.zp and|Ag*|.
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