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Figure 1: Data over theory for the inclusiver Figure 2: Data over theory for the inclu-
cross section measurement for the DO collabora-  sive pr cross section measurement for the
tion using the 0.7 jet cone. CDF collaboration using thler algorithm.

In this report, we discuss the jet physics results and petisps at the Tevatron and the LHC.
HERA allows to reach very low values afat low Q? (x ~ 10-°), whereas the Tevatron and the
LHC reach very high values d@@? at highx (Q? ~ 3. 1¢° and 16 Ge\? at the Tevatron and the
LHC respectively), allowing to probe QCD at very high enesyi

1. Inclusive et cross section measurements

The inclusive jet cross section measurements at the Tevatrd the LHC rely on the deter-
mination of the jet energy calibration, which leads to thrgést systematic uncertainties. The jet
energy scale is determined mainly usipgjet events. In the DO collaboration, the corrected jet
energy is obtained using the following metthg” = % whereEfg” and EJ-“QCO” are the
corrected and uncorrected jet energies respectively. Feet@orrections@f f) are related to ura-
nium noise and pile-up and are determined using zero-btas @he showering correctionSHow)
take into account the energy emitted outside the jet conausecof the detector and dead mate-
rial. The jet responseResp) is the largest correction, and can be subdivided in fewenbions:
the equalization of the calorimeter response as a functisapidity, and measurement of the jet
response for the central part of the calorimeter only usiegpt balance iny+jet events. Some
additional small corrections related to the method biasesn#roduced. One important additional
correction deals with the difference in response betweankgand gluon jets. The difference was
studied both in data and in Monte Carlo (using for instaneg/thjet and the dijet samples which
are respectively quark and gluon dominated) and leads ftfematice of 4 to 6% as a function of jet
pr. The jet energy scale is thus not universal but sample demn@CD jets (gluon dominated)
will have a different correction with respect to ttievents for instance which are quark dominated.
The uncertainties reached by the DO collaboration conegriliie determination of jet energy scale
are of the order of 1.2% for jgbr between 70-400 GeV and in a wide range of rapidity around
zero. The CDF collaboration follows a method which is morendoCarlo oriented using beam
tests and single pion response to tune their Monte Carlo.

The measurement of the inclusive jet cross section [1] wa®ipeed using a jet cone algo-
rithm with a cone size of 0.7 (DO and CDF) and thealgorithm (CDF). Data are corrected to
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Figure 3: as measurement from the DO collab- Figure 4: Dijet angular distributions mea-
oration compared to the HERA results at lower  sured by the DO experimentin 10 regions of
pr. dijet mass above 250 GeV. No excess was

found with respect to QCD which leads to
limits on quark compositeness at about 3
TeV.

hadron level (DO and CDF cone jets) or parton level (G&Hkets). Data are compared with NLO
QCD calculations using either CTEQ6.5M [2] for DO or CTEQR]Ifor CDF (the uncertainties of
the CTEQG6.5M parametrisation are two times smaller). Ttie data over theory is in good agree-
ment with NLO QCD calculation (see Figs. 1 and 2) with a tergtesf the CTEQ parametrisation
to be slightly lower than the data at high jet. The MRST2004 [2] parametrisation follows the
shape of the measurements. The uncertainties are lowethtb&DF ones and will allow to con-
strain further the PDFs. The DO collaboration took also spp@are of the uncertainty correlation
studies, by giving the effects of the 24 sources of systemati data [1].

2. asmeasurement in the DO collabor ation

The inclusive jet cross section is directly related to theasugement oftrs, Opert(ds) =
(Znadcy) ® f1(as) ® fo(as) where thec, coefficients are known at NLO and tifgand f, proton
parton density dependence ag are known from the PDFs. The renormalisation group equstion
allow to knowas at any scale fronms at theZ boson mass. The chosen PDF is MSTW 2008 [3]
since it is given for 21 values afs(Mz) in the range 0.11—0.13. Since the inclusive cross section
measurements are mainly used to measure PDFs, it is neenedlimaize the correlations between
the data and the PDFs, and it is necessary to restrict thigséto the kinematic regions where
the Tevatron data do not dominate in the PDF determinationly @1 data points of the inclu-



Jet results from the Tevatron Christophe Royon

sive cross section are kept for thig determination. This measurement leads to the most precise

determination ofxs from an hadronic collider [4¢1s(Mz) = 0.1161"3:3538 and is shown in Fig. 3.
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Figure5: Measurement of the 3 jet to 2 jet cross section ratios by thedli@boration. A good agreement
is found with the Sherpa generator while the pythia genesdtow a too large ratio except for the BW tune.

3. Dijet cross section and x measurements

In addition, the DO collaboration measured the dijet massssection in six rapidity bins,
and data and QCD predictions are in good agreement at medipiditres whereas data are lower
than the QCD predictions at high rapidity [5]. The CDF cotledtion measured the dijet mass
cross section [6] above 180 GeV, and up to 1.3 TeV. No excessfovand with respect to NLO
QCD calculations and this measurement allows to excludgeekguarks below 870 GeV, axigluon
below 1.25 TeV and technirho below 1.1 TeV.

The DO collaboration measured in addition the= exp(|ys — y2|) variable sensitive to new
physics in ten different regions of dijet mass above 250 GA\4§ shown in Fig. 4. New physics
which might appear appear at lgyvvalues in the highest dijet mass bins. No excess was found
with respect to perturbative QCD, this measurement leathgetbest limits on quark compositeness
at 3 TeV and extra-dimensions at 1.3—1.9 TeV. The DO collatiam also measured the 3 jet mass
and a reasonable agreement between data and NLO QCD pradiis found [8].

4. Measurement of multi-jet cross section

The DO collaboration performed the first measurement ofdkies of multijet cross sections
at the Tevatron. This allows to probe QCD more independaitBDFs (there is a residual depen-
dence only due to the difference in quark and gluon subpsoocasposition) and to probes in a
direct way. In Fig 5, we display the ratio of the 3 to 2-jet @egctions, and a good agreement is
found with Sherpa 1.1.3 [9] while almost all Pythia [10] tsriead to a too high ratio [11].

5. Measurement of the massdistribution of high pr jets

The CDF collaboration measured recently the mass of the figbts [12]. Such a measure-
ment is motivated since high mass jets form a significant dpacknd to searches for new physics,
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Figure 6: Measurement of the angularity for Figure 7: Measurement of the planar flow for
high pr jet events by the CDF collaboration. high pr jet events by the CDF collaboration.

for the Higgs bosons and for the top quark jets at high Angular and planar flow variables are
used since they allow to test QCD easily and they are rob@hsigsoft radiation and less depen-
dent on the jet algorithm. A good agreement is found betwesa ahd QCD predictions over the
mass range between 70 to 250 GeV and data interpolate betveek and gluon showering. The
angularity measures the energy distribution inside a jgiseensitive to the degree of symmetry in
the energy deposition, allowing to distinguish QCD jetsrirguarks and gluon from boosted heavy
particle decays. Compared to theoretical expectatiortg, steow more spherical jets (see Fig. 6).
The planar flow was also measured by the CDF collaboratiom@srsin Fig. 7 and it allows to
measure the shape of the event. The planar flow vanishes&arlshape whereas it approaches
unity for isotropic events. There is a reasonable agreemigéntQCD but data prefer more aplanar
configurations than QCD.
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