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We discuss in these proceedings the implementation of ttlesxe diffractive jet and Higgs
boson production in the Forward Physics Monte Carlo (FPNBG}h incoming hadrongpp at the
Tevatron andop at the LHC, remain intact after the interaction and the Higgisays in the central
region. The process involves the exchange of a color sindles large rapidity gaps can remain
between the Higgs boson and the outgoing hadrons. The gigahtage of such a production
mechanism is the possibility to detect fully exclusive @gdry tagging both outgoing hadrons As
an example, a mass resolution on the Higgs boson of 2 to 3 Gedding to the domain in mass
can be achieved using such events.

1. Theoretical models implemented in FPMC

The exclusive production can be modeled within QCD. In tinepdést case the process can
be described as a two-gluon exchange — one gluon involveldeipitoduction and the other one
screening the color. The theoretical calculation is moégleshdant because of the following fac-
tors: impact factor, Sudakov form factor and rapidity gapysal probability.

The impact factor [1] regulates the infra-red divergenate@mbeds quarks inside the proton. It
is modeled phenomenologicaly and includes soft physice.Sudakov form factor [2] corresponds
to virtual vertex corrections and depends on two scales kalebscale linked to the hard subprocess
(gg — X) and the soft scale related to the transverse momentum cfdinee gluons — the scale
from which a virtual parton can be emitted. The Sudakov faidr suppresses the cross section
by a factor of the order of 100 to 1000. Finally, additionaft Soteractions of initial and final
state protons can occur [3], which are taken into accounhtgducing the rapidity gap survival
probability.

In this work we study two models of exclusive Higgs and jetsdoiction: the Khoze, Martin
and Ryskin (KMR) model [2, 4] and the Cudell, Hernandez, bxafechambre exclusive (CHIDe)
model [5]. The models are in fact very similar — both use pbstive QCD calculations and have
similar ingredients. However they differ in details, whielads to different predictions.

Three main differences are present between the KMR and CHil@xtels. The first difference
is the collinear approximation used in the KMR model comntriar the exact kinematics used in
CHIDe. The second one is the variable used as the upper stc#ie Sudakov form factor in
the exclusive jet case. It is chosen as the gluon-gluon immvamass sy, in the KMR model,
whereas in the CHIDe model the transverse momentum squétkd gluon,kr, is used. The last
difference is the impact factor in CHIDe model that suppeesgery soft gluon emissions from the
proton, which is not present in the KMR model.

2. FPMC - Forward Physics Monte Carlo

The Higgs and jet exclusive production in both KMR and CHIDedels have been imple-
mented in the Forward Proton Monte Carlo (FPMC) [6], a gaioerthat has been designed to
study forward physics, especially at the LHC. It aims to jmteva variety of diffractive processes
in one common framework,e. single diffraction, double pomeron exchange, central westeé
production and two-photon exchange.
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Figure 1: Cross section for exclusive Higgs pro- Figure 2: Exclusive jets production cross
duction at the LHC for various models. section at the Tevatron as a function of jets
E{_nin

The implementation of the KMR and CHIDe models in FPMC alldtesir direct comparison
using the same framework. In Fig. 1, we present the cros#neat exclusive Higgs boson pro-
duction at the LHC as a function of the Higgs boson mass. litiadgdwe show the predictions
from the KMR original calculation [4] and the results of thegdlementation of the KMR model
in the EXHUME generator [7]. The difference in the resultsieen the FPMC and ExXHUME im-
plementations of the KMR model is mainly due to the way theogldensity is implemented. In
ExHUME the value of the gluon distribution is frozen for shr@f, whereas in FPMC it vanishes
to O.

The predictions of the KMR and CHIDe models are compared ¢oGBF measurement of
exclusive jets production at the Tevatron (Fig. 2). A goodeament is found between the CDF
measurement and the predictions of both CHIDe and KMR modehe difference between the
models is small compared to the data uncertainties.

3. Model uncertainties

In this section, we discuss the different uncertaintie®@aged with the models of exclusive
diffractive processes. We restrict our analysis to the GiHiodel, expecting the results for the
KMR model to be qualitatively similar. There are three maburses of uncertainties: the gap
survival probability which will be measured using the firdC data (in this study we assume a
value of 0.1 at the Tevatron and 0.03 at the LHC [8]), the gldensity, which contains the hard
and the soft part (contrary to the hard part, the soft onetikmmwn precisely and originates from a
phenomenological parametrisation), and finally the liroftthe Sudakov integral, which have not
yet been fixed by theoretical calculations (apart from thegenpimit for the Higgs case) and thus
are not known precisely.

To check the uncertainty due to the gluon distributions fifferent parametrisations of un-
integrated skewed gluon densities are used to compute ttlesase jet and Higgs boson cross
sections. These four gluon densities represent the untgrspread due to the present knowledge
of unintegrated parton distribution functions. All of thésad to a fair agreement with the Tevatron
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Figure 3: Uncertainty due to the gluon distribu- Figure 4: Uncertainty due to the lower Su-
tions for exclusive Higgs at the LHC. dakov form factor limit for exclusive Higgs
at the LHC.

exclusive jet measurement and they lead to an uncertairapamit a factor of 3.5 for jets and 2 for
Higgs boson exclusive production at the LHC, The resultghierHiggs boson production cross
section are presented in Fig. 3.

To analyse the uncertainties coming from the Sudakov fooofaboth upper and lower limits
of the integral are varied by a factor 2. The study shows tietffect of changing the upper scale
is smaller than for the lower scale. This is especially trueHC energies, where the upper scale

uncertainty can be usually neglected. In Fig. 4 we show tlcemiainty of the lower scale for Higgs
boson production at the LHC.

4. Predictions at the LHC

After discussing the model uncertainties, it is importanstudy if they can be reduced using
present Tevatron data, which will allow to make more pregeedictions especially for Higgs
boson production at the LHC. The basic idea is to conssth&mtodel uncertainties with the CDF
measurement and use the obtained values at the LHC energytaké/énto consideration both
the gluon uncertainty and the dominant, lower limit of thel&kov form factor calculation. The
principle is simple: for each gluon density (GLU1 to GLU4)e whoose a range of lower limit
values which are compatible with the CDF measurement, gakito account the CDF data error.
The same limit values are used at LHC energies to prediceth@ig. 5) and Higgs (Fig. 6) cross
sections. The obtained uncertainty is large, the factovéen the lower and upper edges of the
uncertainty is larger than 10 for jets and about 25 for Higgslpction.

In order to contrain further the uncertainty on the Higgsdmosross section, we study the
possible constraints using early LHC measurements of sixeljets using an integrated luminosity
of 100 pb . In addition to the statistical uncertainties, we cons@eonservative 3% jet energy
scale uncertainty as the dominant contribution to the syate error. A possible result of such a
measurement is presented in Fig. 5. Using the same presorgs before, we obtain the prediction
for Higgs boson prediction as shown in Fig. 6.
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Figure 5: Total uncertainty for exclusive jets at Figure 6: Total uncertainty for exclusive

the LHC: constraint provided by the CDF mea- Higgs production at the LHC: constraint

surements and the potentail LHC measurement provided by the CDF measurements and

with a low luminosity of 100 pb?. the potentail LHC measurement with a low
luminosity of 100 pb1.

Both KMR and CHIDe models describe fairly the CDF measurdnoémexclusive jets, but
at LHC energy their predictions differ. Without taking irsaecount the constraints from the CDF
measurement, and possible LHC maesurements, the totattainte for exclusive production at
the LHC is large. It is possible to constrain the Higgs bosas sections within a factor 2 using
early LHC measurement of exclusive jets. It is also usefutdtice that additional models not
described in these proceedings were also implemented ind=Pgl an example, extra dimension

or higgsless midels can be probed via anomalous couplingef@eeny andwW or Z bosons which
have been implemented in FPMC.
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