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T evatron Run |l Results

2 Prelimina ry Results for the Inclusive Jet Cross Sec-
tion from CDF and DA

2 Prelimina ry Measurement of Dijet Azimuthal Corre-

lations for Central Rapidities by DA

2 Prelimina ry Measurement of the Dijet Cross Section
from DA



Studying high energy interactions tests our understanding of the
Standa rd Mo del ! searches for new physics....

The Tevatron is the world's highest energy collider
Probing distance scales of » 101 17 cm

Particle structure is parameter-
ized with Parton Densit y Func-
tions (PDFs)

! Gives the probabilit y of
probing the constituent quarks

X . momentum fraction carried by struck parton
Q? : the square of the momentum transfered to the target p(p)

PDFs are fundamental inputs to calculations describing collider
phenomenology

Imp roved PDFs allow more precise calculations that will be needed
not only at the Tevatron but also at the LHC and future experi-
ments



The

run | inclusive jet cross section was larger than

theo ry expectations at high Ev
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Run | jet data used in ts
resulting in new PDFs hav-
ing an enhanced gluon den-
sity at high x

! Able to accommo date
the rise at high Ev

Increase center-of-mass energy
(1.8 ! 196 TeV) results in an
increased cross section at high
Er.

About 2£ at 400 GeV and 5£
at 600 GeV

I Probing even higher Et



Imp roved Jet Clustering Algo rithms

JetClu: Run | Jet Algo rithm
Not infrared safe (at NNLO)

Preclustering and Ratcheting: ! dizcult to implement at the parton/hadron
level, depends on the detecto r geometry

More dizcult to compare to theory and between experiments

MidP oint: Run Il Cone Algo rithm

Uses rapidit y, y, instead of pseudorapidit y, ~ and transverse momentum pr
instead of transverse energy, Et

Infra red safe and well de ned
No preclustering, no ratcheting
I Able to mak e more direct compa risons with theo ry and between exp eriments

Kt Clustering:
Precluster towers with Pt > 0:1GeV

Merge preclusters until all jets are separated by ¢ R > D where D is the scale
of the jet.

No use of seeds ! infrared and collinear safe

Towers uniquely assigned to jets ! no splitting/merging



Inclusive Jet Cross Section
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I Test of QCD over 9 orders of magnitude
| Extends measurement to higher E1 by about 200 GeV

Same unsmearing procedure as used in Run |




CDF Run Il Prelimina ry
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Ratio of Data over Theo ry

Run | Tevatron Jet data was used in the t for CTEQ 6.1 which
resulted in an enhanced gluon density at high x

CDF Run Il Preliminary
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Particle level measurement compa red with parton level calculation



Uncertaint y in the energy scale is the dominant source

of systematic error, can expect this to improve...
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+/- Total Uncertainty
......... +/- 3% Energy Scale Uncertainty

The e®ect of a 3% en-
ergy scale uncertaint y
contribution to the to-
tal systematic error

Percent Error on Cross Section
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For a faster falling E1 spectrum,
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becomes larger

the error on the measured cross

l  Errors become larger when measuring forward jets



Prelimina ry Results Using the K+ Clustering Algo rithm
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Results compared to JETRAD (NLO) with CTEQG6.1

' Theory does not include e®ects from hadronization or the
underlying event which tends to \raise" the low Et region

Uses the Run Il detecto r simulation to determine the jet corrections




We now have even more data available (plot includes 353 pb! 1)
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The Increased center-
of-mass energy en-
ables us to extend our
Run | results by about
200 GeV

! Able to probe
shorter distances with
higher precision

' When including more data, rise at high Et is not as dramatic

In addition
more data in the low Ev region.

to being able to study the high Et region we have



The Tevatron operates in a kinematic region complementing ex-
Isting and previous experiments and provides unique capabilities
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Run | measured region

| Best place to study the high x gluon content of the proton

l Kinematic region can be expanded by measuring jets in the
forward region



Forward jet measurements provide additional input for
global QCD ts

I providing better constrained PDFs
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Range of uncertaint y of the inclusive cross section in di®erent
rapidit y regions determined for CTEQ6.1.M



Inclusive Jet Cross Section in Di®erent Rapidit y Bins from DA
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The MC is only used for a showering correction (ab out 1-2%).
Other corrections are determined from the data.



Ratio of Data over Theo ry
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The dijet mass has a greater sensitivit y to new phenomena

The analysis has a slight reliance on MC not present for DA's
Inclusive measurement
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Agreement with theory given the large experimental uncertaint y



Measurement of the correlations between the two leading jets in
multijet production is sensitive to the impact of QCD radiation
on jet production
_5 10t Dé Run Il preliminary ,",J Additional jets  produced
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- o ® Prmax>180GeV (7100) d d
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LE radiation, PYTHIA gives a
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dijet

MC event generato rs using parton showers can be tuned to pro-
duce the observed correlation over the whole range

PQCD at NLO provides a very good description of the data
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Both experiments are doing
well at collecting physics qual-
ity data

Exceeding four times the Run |
dataset



Summa ry

2 There has been a lot of work on understanding imp roved
clustering algorithms and both experiments are starting to use
them ! will eventually allow easier compa rison with theory
and between experiments

2 Prelimina ry results have been presented which exceed the Run
| data sample by more than a facto r of two
...and we now have collected a data sample consisting of more
than four times the Run | data sample

2 The Tevatron is operating at a higher center-of-mass energy
which vyields a greater cross section at higher Et ! have
extended the high E1 measurements by about 200 GeV

2 Results are consistent with the QCD predictions

2 Exp ect an improved understanding of the systematic errors



