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We report on a new measurement of the rapidity dependence of the inclusive jet production cross
section in pp collisions at

p
s = 1:8 TeV using 92 pb�1 of data collected by the D� detector at the

Tevatron collider. The di�erential cross sections, hd 2�=(dET d�)i, are presented as a function of jet
transverse energy (ET ) in �ve pseudorapidity (�) intervals, up to j�j = 3, signi�cantly extending
previous measurements beyond j�j = 0:7. We also present recent results on the ratio of central
(j�j < 0:5) inclusive cross sections from two center-of-mass energies, 0:63 TeV and 1:8 TeV, as a
function of jet xT . Experimental results are compared to next-to-leading order QCD predictions.

1 Introduction

Over the last decade, impressive progress has

been made in both theoretical and experi-

mental understanding of collimated streams

of particles or \jets" resulting from inelastic

hadron collisions. The Fermilab Tevatron pp

Collider, operated at center-of-mass energies

(CM) of 1:8 TeV and 0:63 TeV, has been a

prominent arena for studying hadronic jets.

Theoretically, jet production in pp collisions

is understood within the framework of quan-

tum chromodynamics (QCD) as a hard scat-

tering of constituents of protons, the quarks

and gluons (or partons) that manifest them-

selves as jets in the �nal state. The study

of the inclusive jet cross sections in various

kinematic regions and at two CM energies by

the same experiment, constitutes a stringent

test of QCD.

Perturbative QCD calculations of jet

cross sections1, using new and accurately

determined parton distribution functions

(PDF's)2, add particular interest to the cor-

responding measurements at the Tevatron.

These measurements test the short range be-

havior of QCD, the structure of the proton in

terms of PDF's, and any possible substruc-

ture of quarks. The measurements we re-

port are based on integrated luminosities of

92 pb�1 at
p
s = 1:8 TeV and 0.54 pb�1 at

p
s = 0:63 TeV collected by the D� experi-

ment during the 1994{95 Tevatron run.

At D�, jets are reconstructed using an

iterative cone algorithm with a �xed cone

radius of R = 0:7 in � � ' space, where

the pseudorapidity � is related to the po-

lar angle (relative to the proton beam) � via

� = ln[cot �=2], and ' is the azimuth. O�-

line data selections eliminate contamination

from background caused by electrons, pho-

tons, noise, or cosmic rays. This is achieved

by applying an acceptance cuto� on the z{

coordinate of the interaction vertex, ag-

ging events with large missing transverse en-

ergy, and applying jet quality criteria. De-

tails of data selection and corrections due

to noise and/or contamination are described

elsewhere3;4;5.

A correction for jet energy scale ac-

counts for instrumental e�ects associated

with calorimeter response, showering and

noise, as well as for contributions from spec-

tator partons, and corrects on average jets

from their reconstructed to their \true" ET .

The e�ect of calorimeter resolution on jet

cross section is removed through an unfold-

ing procedure. In D�, the energy scale and

resolution corrections are determined mostly

from data and applied in two separate steps.
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Figure 1. D� preliminary measurement of rapidity
dependence of single inclusive jet production cross
section presented as a function of jet ET in �ve jet
j�j intervals.

2 Inclusive Jet Cross Sections atp
s = 1:8 TeV

D� has recently completed a measurement

of the rapidity dependence of the inclusive

jet production cross section4. The di�erential

cross section, hd 2�=(dET d�)i, is determined

as a function of jet ET in �ve intervals of j�j,
up to j�j = 3, thereby signi�cantly extend-

ing previously available measurements from

CDF and D� beyond j�j = 0:7. The cross

section is calculated from the number of jets

in each �{ET bin, scaled by the integrated

luminosity, selection e�ciencies, and the un-

folding correction. The preliminary results

in each of the �ve j�j regions are presented in

Fig. 1. The measurement spans about seven

orders of magnitude in ET , and extends to

the highest energies ever reached.

The results are compared to the �3

s pre-

dictions from JETRAD (Giele, et al. 1),

with equal renormalization and factorization

scales set to � = Emax
T =2, and using the par-

ton clustering parameter Rsep = 1:3. Com-

parisons have been made using all recent

PDF's of the CTEQ and MRST families.
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Figure 2. Comparisons of the D� inclusive jet cross
section preliminary measurements in �ve j�j inter-
vals with �3s QCD predictions calculated by JETRAD
with CTEQ4HJ PDF. The error bars are statistical,
while the error bands indicate systematic uncertain-
ties.

Figure 2 shows the comparisons on a linear

scale with the CTEQ4HJ PDF, which ap-

pears to best describe the data in all � in-

tervals. The error bars are statistical, while

the error bands indicate one standard devi-

ation systematic uncertainties. Theoretical

uncertainties are on the order of the system-

atic uncertainties. Work is currently under-

way to obtain a more quantitative compari-

son with predictions (such as a �2 test), tak-

ing into consideration correlations in ET and

in j�j. The extended range of the measure-

ment promises to provide greater discrimina-

tion among di�erent PDF's.

3 The Ratio of Inclusive Jet Cross

Sections

D� has measured the ratio of dimensionless

inclusive jet cross sections (
E3

T

2�
� d2�=dET d�)

at two CM energies,
p
s = 0:63 TeV and 1:8
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Figure 3. Ratio of dimensionless jet cross sections
(numerator

p
s = 630 GeV, denominator

p
s =

1800 GeV) compared to NLO QCD as given by JE-
TRAD. The error bars are statistical, while the error
bands indicate systematic uncertainties.

TeV, in the central region of pseudorapidity,

j�j < 0:55;6. The strength of this measure-

ment is that several theoretical uncertainties

(notably due to the choice of various PDF's)

are reduced signi�cantly in the ratio, as are

many experimental uncertainties due to their

correlated nature at the two CM energies.

Figure 3 shows the ratio of dimension-

less jet cross sections as a function of jet

xT = 2ET =
p
s, along with theoretical predic-

tions from JETRAD for di�erent choices of

the input parameters (� scales and PDF's).

A covariance matrix �2 test for the ratio of

the cross sections shows that there is no sig-

ni�cant di�erence in shape between data and

NLO QCD. However, the absolute values of

the predictions lie systematically higher than

the data throughout most of the measured

xT range, in particular between xT of 0.1 and

0.2, where the ratio has the smallest statis-

tical uncertainty. Choice of PDF has little

e�ect on the prediction | only the renormal-

ization/factorization scales change the pre-

diction appreciably.
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