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Wepresentresultson inclusive jet production in proton-antiprotoncollisionsat
�

s � 1.96TeV. Themeasure-
mentsarebasedon1.0fb �

1 of CDFRunII dataandwerecarriedout for jetsin � vedifferentjet rapidity regions
up to � Y � � 2.1. Both themidpointconebasedalgorithmandkT algorithmwereinvestigatedto reconstructthe
jets.Theresultsarecomparedto next-to-leadingorderperturbative QCDpredictions.
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I. INTR ODUCTION

The measurement of the inclusive jet crosssectionrepre-
sentsoneof thebasictestsof QCDathadron-hadroncolliders.
As afunctionof jet transversemomentum, p jet

T , thecrosssec-
tion extends overeightordersof magnitudeallowing to probe
thedistancesassmallas10�

19m.
TheTevatron RunI measurementof the inclusive jet cross

section[1] which showedapparent excessat high transverse
energy generatedsubstantialinterestin the particle physics
community andmotivatedthe reevaluationof the theoretical
uncertaintiesfrom parton distribution functions(PDF's). Cur-
rent PDF sets[2] now exploit the �e xibility of gluon distri-
butions at high x values,which can account for the excess
observedin thedataat high ET , andincludeRunI jet datain
theglobal�ts.

Increasedcenter-of-massenergy (from1.8to1.96TeV)and
high luminosity in RunII resultedin a dramaticallyextended
kinematic range for jet crosssectionmeasurements,both in
p jet

T andjet rapidity, Y . Sincethe inclusive jet measurement
in the forwardregion probesa kinematic region which is not
expectedtobesensitivetonew physics,theseresultscouldbe-
comeapowerful constraintonthegluon PDF, thusimproving
theoretical predictionsin all physicschannelsfor experiments
at theTevatron andLHC.

II. JET RECONSTRUCTION

Thecornerstoneof datato theory comparisonsis theques-
tion of jet identi�cation. In theoretical calculations, jets are
manifestationsof partonsasrelatively isolatedspraysof ener-
getichadronsobservedin the�nal stateof high energy colli-
sions.Fromtheexperimentalpointof view jetsarede�ned as
largeenergy depositsin a localizedgroup of calorimetercells,
seeFig. 1. To minimize the differencebetweenpartonlevel
predictionsandmeasuredjet properties,thejet algorithmsare
usedwhichcouldbeimplementedfor bothsituations.In Run
II, CDF collaboration explored alternative jet algorithms as
thecone algorithmusedin RunI is not collinearandinfrared
safe. Jetsarenow reconstructedwith two algorithms: Mid-
Pointalgorithm [3] andkT algorithm [4].

TheMidPoint algorithmis aniterative seed-basedconeal-

gorithm thatusesmidpointsbetweenapairof protojetsasad-
ditional seedsin ordertomaketheclusterizationprocedurein-
frared safe.A conewith radiusR � 0 � 7 in Y � f planeis used
with anadditional prescription to dealwith overlapping cones
andmerges: two protojetsaremerged if the common trans-
versemomentumis largerthan75%of thatof thejet with the
lesstransversemomentum,otherwisetwo jetsareformedand
thecommon towersareassignedto theclosestjet. To regulate
merging andseparation of parton clustersin a manner sim-
ilar to the experimental analysis,the theoretical NLO QCD
calculationintroducesanadhocparameterRsep to merge two
partonsif they arewithin Rcone �

Rsep of eachother andwithin
Rcone of the resultingjet centroid. Basedon partonlevel ap-
proximateargumentsRsep is setto 1.3.

FIG. 1: Jeteventsin theCDFcalorimeter.

ThekT algorithm, inspiredby pQCDgluonemission,is in-
frared andcollinearsafeto all orders in pQCD.Thealgorithm
pairsnearby protojetsin order of increasingrelativetransverse
momentumandcontainsa parameter D, thatcontrols thesize
of resultingjets.Theadvantageof kT algorithmrelativeto the
cone-basedjet algorithms is theabsenceof merging/splitting
prescriptionswhich makesit preferablefor comparisonswith
theory, however it is moresensitive to softcontributions,such
as underlying event or multiple p Åp interactions per bunch
crossing. Although kT algorithm was successfullyusedat
HERA, its performance at hadron-hadron colliderswasmore
challenging.
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III. MEASUREMENT OF THE INCLUSIVE JET CROSS
SECTION WITH MIDPOINT ALGORITHM

In this contribution we report resultsof the inclusive jet
crosssectionmeasurement with MidPoint jet �ndin g algo-
rithm basedon1.0fb 	

1 of CDFRunII data.TheFig.2 shows
themeasured crosssectionfor different rapidity regions asa
function of jet transversemomentum,which extends to over
600GeV/c.Theexperimentalsystematicuncertainties,repre-
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FIG.2: Theinclusivejet crosssectionwith MidPointalgorithmin the
differentrapidity regions.Thedifferentrapidity region crosssections
arescaledby a givenfactorfor presentationpurposes.

sentedasthe yellow band,aredominatedby the uncertainty
on theabsolutejet energy scale,which is know at thelevel of




2% for low p jet
T and




3% for high p jet
T [5]. This translates
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FIG. 3: Theratioof measuredinclusive jet crosssectioncorrectedto
thepartondatato thepQCDpredictionsfor centraljetswith rapidity
o.1�
� Y � � 0.7.

to theuncertainty on themeasuredcrosssectionfrom 20%to
40%.An additional normalizationuncertainty of




6%dueto
theluminositymeasurementis notincludedin theFigure.The

experimentalresultsarecomparedwith theoreticalpredictions
obtainedwith NLO QCD programEKS [6] with CTEQ6.1M
asaninput PDF. Thefactorization andrenormalizationscales
arebeingsetto p jet

T �

2.
To be able to have direct comparison to theory the cor-

rections for non-perturbative contributions, comingfrom the
underlying events andthehadronizationprocesses,shouldbe
made.Thesecorrectionsareobtained with PYTHIA 6.203[7]
as the ratio of the predictedinclusive crosssectionsat the
hadronlevel andat theparton level (before fragmentationinto
hadronsandwithout multiple partoninteractions). A special
setof parameters, tunedon RunI CDF datato reproduceun-
derlying eventactivity anddenotedPYTHIA-Tune A [8] was
used.Thesamecorrectionswerebeingevaluatedwith HER-
WIG6.4[9], with differencebetweentwo MonteCarlosimu-
lationsbeingconsideredasthesystematicuncertainty of this
correction.

Fig. 3 shows ratio betweendataandtheory for centraljets
(0.1��� Y ��� 0.7)with dataalready beingcorrectedto thepar-
ton level. Goodagreementwith NLO pQCD predictions are
found for entire p jet

T range. The blue bandshows the sys-
tematicuncertaintieswith underlyingeventandhadronization
uncertaintiesincluded,thesecontributionsbeingimportantat
low p jet

T . The red line represents uncertainties of theoretical
predictionswhich aredominatedmostlyby thechoiceof in-
put PDFs,especiallyby the limited knowledgeof the gluon
distributionsat highx.

IV. MEASUREMENT OF THE INCLUSIVE JET CROSS
SECTION WITH kT ALGORITHM
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FIG. 4: The inclusive jet crosssectionwith kT algorithmin thedif-
ferentrapidity regions.

RecentlypublishedCDF results[10] on the inclusive jet
crosssectionwith kT algorithmdemonstratedthat this algo-
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rithm canbe usedat hadron-hadron colliders,once the non-
perturbative corrections discussedabove are performed. In
this proceedingswe report new resultswith 1.0 fb �

1 of data
andextendedto forwardrapidities.Fig.4 showsthemeasured
inclusive jet crosssectionwith kT algorithm with parameter
D � 0 � 7 for jets with p jet

T �

54 GeV/c in � ve jet rapidity re-
gions. Thedifferent rapidity region crosssectionsarescaled
by agivenfactorfor presentationpurposes.
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FIG. 5: Ratio of datato theoryasfunction of pjet
T in � ve different

rapidity regions
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FIG. 6: Theinclusive jet crosssectionwith kT algorithmfor
0.1�
� Y � � 0.7usingD � 0 � 5 (left) andD � 1 � 0 (right).

Fig. 5 shows the ratio of data to theory with shaded
bandrepresenting total experimental statistical(systematic)
uncertainty. The theoreticalpredictions are obtainedwith
NLO pQCD program JETRAD [11] with CTEQ6.1MPDF
andthe renormalizationandfactorizationscalesset to µ0 �

max� p jet
T ���

2. Thetheoreticalpredictionsincludea correction
for non-perturbative contributions. Different sourcesof un-
certaintiesfor theoretical predictions were considered, with
the main contribution coming from the uncertainty on the
PDFsandcould account to asmuchas �

130%

�

40% for forwardjets
in 1.6 �! Y !� 2.1 region. The dottedlines present the ratios
of theoreticalpredictions with MRST2004and CTEQ6.1M
PDFsas an input. The dotted-dashedlines show the ratios
of predictionswith 2µ0 andµ0, whichchangesthepredictions
onlyby few percent.Goodagreementis observedbetweenthe
measured crosssectionandthetheoreticalpredictions.

Similar good agreement betweendata and theory is ob-
servedusingaD parameterof 0 � 5 and1 � 0, seeFig. 6, demon-
stratingthatsoft contributionsarewell undercontrol.

V. CONCLUSIONS

CDFcollaborationis carrying outvery intensephysicspro-
gram. The amount of collecteddata,that currently exceeds
1.0 fb �

1, is bringing a new level of QCD precisionstudiesat
hadron-hadroncolliders. Measurements of the inclusive jet
crosssectionwith two differentjet algorithms show a good
agreementwith NLO pQCD calculations. The jet measure-
mentsin forward regions are placing signi�cant constrains
on gluonPDFsat high x, thusallowing to reduce theoretical
uncertaintiesassociatedwith parton distribution functionsfor
predictionsto many physicsprocessesat TevatronandLHC.
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