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We presentesultsoninclusive jet prodictionin proton-antiprotoreollisionsat s  1.96TeV. Themeasure-
mentsarebasecn 1.0fb 1 of CDFRunIl dataandwerecarriedoutfor jetsin ve differentjet rapidity regions
upto Y 2.1.Boththemidpointconebasedalgorithmandkr algorithmwereinvestigatedo reconstructhe
jets. Theresultsarecomparedo next-to-leadingorderperturbatve QCD predictions.
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. INTRODUCTION

The measurerent of the inclusive jet crosssectionrepre-
sentoneof thebasictestsof QCD athadra-hadoncolliders.
As afunctionof jet trans\ersemomertum, pJTa, thecrosssec-
tion extends over eightordersof magitudeallowing to probe
thedistancesssmallas10 °m.

The Tevatron Run|l measuementof theinclusive jet cross
section[1] which shaved apparehexcessat high trans\erse
enegy gereratedsubstantialinterestin the particle physics
commuity and motivatedthe reevaluationof the theoetical
uncetaintiesfrom parton distribution funcions (PDF's). Cur
rent PDF sets[2] now exploit the e xibility of gluon distri-
butions at high x values,which can accoun for the excess
obseredin thedataat high Et, andincludeRunl jet datain
theglobal ts.

Increasedcenterof-massenegy (from 1.8t0 1.96TeV) and
high luminosity in Runll resultedin a dramaticallyexterded
kinemdic rang for jet crosssectionmeasuements,bothin
pJTet andjet rapidity, Y . Sincetheinclusive jet measuement
in the forward region probesa kinematic region which is not
expectedto besensitveto new physicstheseresultscouldbe-
comeapowelful constrainbnthe gluon PDF, thusimproving
theordical predctionsin all physicschanrelsfor experiments
attheTevatran andLHC.

1. JET RECONSTRUCTION

The correrstoneof datato theoly conparisonds theques-
tion of jet identi cation. In theorgical calculatiors, jets are
manifestatiosof partomsasrelatively isolatedspraysof ener
getichadraxs obsevedin the nal stateof high enepy colli-
sions.Fromtheexperimentalpoint of view jetsarede ned as
largeenepgy depaitsin alocalizedgrouw of calorimetercells,
seeFig. 1. To minimize the differencebetweenpartonlevel
predctionsandmeasureget properties,thejet algorithmsare
usedwhich couldbeimplemantedfor bothsituations.In Run
II, CDF collabomtion explored alternatve jet algorithms as
the core algorithmusedin Runl is not collinearandinfrared
safe. Jetsare now recorstructedwith two algorithirs: Mid-
Pointalgorithm [3] andkt algoithm [4].

The MidPointalgorithmis aniterative seed-basedoneal-

gorithm thatusesmidpants betweera pair of protgetsasad-
ditiond seedsn orderto maketheclusterizatiorprocelurein-

frared safe.A conewith radiusR  07inY f planeis used
with anadditioral presciption to dealwith overlappirg cones
andmeiges: two praojetsare meged if the comman trans-
versemonentumis largerthan75% of thatof thejet with the
lesstransersemomrentum,otherwise two jetsareformedand
thecomman towersareassignedo theclosesjet. To reguate
melging and separatia of parta clustersin a manne sim-

ilar to the expeiimental analysis,the theoetical NLO QCD
calculationintroducesanad hocparaneterRse, to meige two
partansif they arewithin Reone  Rsep Of eachothe andwithin

Reone Of the resultingjet centroid. Basedon partonlevel ap-
praximateargumentsRsg, is setto 1.3.

FIG. 1: Jeteventsin the CDF calorimeter

Thekt algoithm, inspiredby pQCDgluonemissionjs in-
frared andcollinearsafeto all ordesin pQCD.Thealgorithm
pairsnearly protojetsn orde of increaingrelativetranswerse
momentumandcontainsa parameteD, thatcontols the size
of resultingjets. Theadwantageof kt algorithmrelative to the
conebasedet algorittmsis the absencef memging/splitting
prescripionswhich makesit prefeablefor commarisonswith
theor, howeverit is more sensitive to soft contibutions,such
as uncerlying evert or multiple p A interactiors per bunch
crossing Although k1 algoithm was successfullyusedat
HERA, its performane at hadran-hadon colliderswasmore
challengng.



.  MEASUREMENT OF THE INCLUSIVE JET CROSS
SECTION WITH MIDPOINT ALGORITHM

In this contibution we repot resultsof the inclusive jet
crosssectionmeasurenmd with MidPoint jet nding algo-
rithm basedn1.0fb 1 of CDFRunll data.TheFig. 2 shovs
the measurd crosssectionfor differert rapidty regions asa
fundion of jet trans\erse monmentum,which extends to over
600GeV/c. Theexperimentalsystematiaincetainties,repre-
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FIG. 2: Theinclusive jet crosssectiorwith MidPointalgorithmin the
differentrapidity regions. Thedifferentrapidity region crosssections
arescaledby a givenfactorfor presentatiopurpo®s.

sentedasthe yellow band,aredomiratedby the uncetainty
ontheabsolutget enegy scale whichis know at the level of

2% for low p!* and 3% for high p)® [5]. This translates
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FIG. 3: Theratio of measurednclusive jet crosssectioncorrectedo
the partondatato the pQCD predictionsfor centraljetswith rapidity
0l Y 0.7.

to theuncertaity onthe measurearosssectionfrom 20%to
40%. An addition&d normdization uncertaiy of 6% dueto
theluminosity measurerentis notincludedin theFigure. The
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experimentakesultsarecomparedwith theoreticapredictins
obtairedwith NLO QCD progam EKS [6] with CTEQ6.M
asaninput PDF. Thefactorization andrenornalizationscales
arebeingsetto p/* 2.

To be able to have direct comprisonto theory the cor
rectiors for non-perturkative contritutions, comingfrom the
uncerlying everts andthe hadrmizationprocessesshouldbe
made.Thesecorrectionsareobtaine with PYTHIA 6.203[7]
as the ratio of the predictedinclusive crosssectionsat the
hadionlevel andattheparta level (befae fragmentationnto
hadonsandwithout multiple partoninteractiors). A special
setof parametes, tunedon Run| CDF datato repraluceun-
derlying eventactiity andderotedPYTHIA-Ture A [8] was
used.The samecorretions werebeingevaluatedwith HER-
WIG6.4[9], with differerce betweerntwo Monte Carlo simu-
lationsbeingconsideed asthe systematiaincertairy of this
correction.

Fig. 3 shaws ratio betweendataandtheowy for centraljets
(0.1 Y 0.7)with dataalread beingcorrectedto the par
ton level. Goodagreenentwith NLO pQCD predctions are
found for entire p’Tet range The blue bandshaws the sys-
tematicuncetaintieswith uncerlying eventandhadonization
uncetaintiesincluded, thesecontritutionsbeingimportantat
low pl*. Theredline represets uncertaities of theoketical
predctions which aredoninatedmostly by the choiceof in-
put PDFs,especiallyby the limited knowledgeof the gluon
distributionsat highx.

IV. MEASUREMENT OF THE INCLUSIVE JET CROSS
SECTION WITH kr ALGORITHM
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FIG. 4: Theinclusive jet crosssectionwith kt algorithmin the dif-
ferentrapidity regions.

RecentlypublishedCDF results[10] on the inclusive jet
crosssectionwith kt algorithmdemastratedthat this algo-
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rithm canbe usedat hadran-hadon colliders, once the non-
pertubative correctims discussedabove are perfamed. In
this proceelingswe repat new resultswith 1.0fb 1 of data
andextencedto forwardrapidities.Fig. 4 shavsthemeasured
inclusive jet crosssectionwith kr algoithm with parameter
D 07 for jetswith p‘Tet 54 GeV/cin ve jet rapidity re-
gions. The different rapidty region crosssectionsarescaled
by agivenfactorfor presentatiopurposes.
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FIG. 5: Ratio of datato theoryasfunction of p'-T6t in ve different
rapidity regions
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FIG. 6: Theinclusive jet crosssectionwith kt algorithmfor
0.1 Y 0.7usingD 05(leftyandD 1 0/(right).
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Fig. 5 shavs the ratio of datato theoy with shaded
bandrepresentig total expaimental statistical (systematic)
uncetainty. The theoreticalpredictils are obtainedwith
NLO pQCD progmam JETRAD [11] with CTEQ6.1M PDF
andthe renormalization andfactorizationscalessetto g
max p‘Tet 2. Thetheoreticapredictimsincludea correction
for nonpertubative contributions. Different sourcesof un-
certaintiesfor theorgical predctions were consideed, with
the main contribution coming from the uncetainty on the
PDFsandcoud accowt to asmuchas 335 for forwardjets
in1.6 Y 2.lregion. Thedottedlines presehthe ratios
of theoreticalpredctions with MRST2004and CTEQ6.M
PDFsasaninput. The dotteddashedines shav the ratios
of predidionswith 2y andpy, which changsthe predictions
only by few percent Goodagreements obseredbetweerthe
measurd crosssectionandthetheoetical predidions.

Similar goad agreenent betweendata and theory is ob-
senedusinga D paraneterof 0 5and1 0, seeFig. 6, demon
stratingthatsoft contritutionsarewell undercontrd.

V. CONCLUSIONS

CDF collaboationis carrying outveryintensephysicspro-
gram The amoun of collecteddata,that currently exceeds
1.0fb 1, is bringing a new level of QCD precisionstudiesat
hadion-hadroncolliders. Measuremets of the inclusive jet
crosssectionwith two differentjet algolithms shov a good
agreenentwith NLO pQCD calculatiors. The jet measure
mentsin forward regions are placing signi cant constrains
on gluon PDFsat high x, thusallowing to redice theoetical
uncetaintiesassociatedvith parta distribution functionsfor
predctionsto mary physicsprocesseat TevatronandLHC.
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