
ar
X

iv
:h

ep
-e

x/
04

09
04

0 
v1

   
15

 S
ep

 2
00

4
Measurement of Dijet Azimuthal De
orrelations at Central Rapiditiesin p�p Collisions at ps = 1:96TeVV.M. Abazov,33 B. Abbott,70 M. Abolins,61 B.S. A
harya,27 D.L. Adams,68 M. Adams,48 T. Adams,46 M. Agelou,17J.-L. Agram,18 S.N. Ahmed,32 S.H. Ahn,29 G.D. Alexeev,33 G. Alkhazov,37 A. Alton,60 G. Alverson,59 G.A. Alves,2M. Anastasoaie,32 S. Anderson,42 B. Andrieu,16 Y. Arnoud,13 A. Askew,73 B. �Asman,38 O. Atramentov,53C. Autermann,20 C. Avila,7 L. Babukhadia,67 T.C. Ba
on,40 F. Badaud,12 A. Baden,57 S. BaÆoni,14 B. Baldin,47P.W. Balm,31 S. Banerjee,27 E. Barberis,59 P. Bargassa,73 P. Baringer,54 C. Barnes,40 J. Barreto,2 J.F. Bartlett,47U. Bassler,16 D. Bauer,51 A. Bean,54 S. Beau
eron,16 F. Beaudette,15 M. Begel,66 A. Bellavan
e,63S.B. Beri,26 G. Bernardi,16 R. Bernhard,47;� I. Bertram,39 M. Besan�
on,17 A. Besson,18 R. Beuselin
k,40V.A. Bezzubov,36 P.C. Bhat,47 V. Bhatnagar,26 M. Bhatta
harjee,67 M. Binder,24 A. Bis
ho�,45 K.M. Bla
k,58I. Bla
kler,40 G. Blazey,49 F. Blekman,31 S. Blessing,46 D. Blo
h,18 U. Blumens
hein,22 A. Boehnlein,47O. Boeriu,52 T.A. Bolton,55 P. Bonamy,17 F. Bor
herding,47 G. Borissov,39 K. Bos,31 T. Bose,65 C. Boswell,45A. Brandt,72 G. Briskin,71 R. Bro
k,61 G. Brooijmans,65 A. Bross,47 N.J. Bu
hanan,46 D. Bu
hholz,50 M. Buehler,48V. Bues
her,22 S. Burdin,47 T.H. Burnett,75 E. Busato,16 J.M. Butler,58 J. Bystri
ky,17 F. Canelli,66 W. Carvalho,3B.C.K. Casey,71 D. Casey,61 N.M. Cason,52 H. Castilla-Valdez,30 S. Chakrabarti,27 D. Chakraborty,49 K.M. Chan,66A. Chandra,27 D. Chapin,71 F. Charles,18 E. Cheu,42 L. Chevalier,17 D.K. Cho,66 S. Choi,45 S. Chopra,68T. Christiansen,24 L. Christofek,54 D. Claes,63 A.R. Clark,43 B. Cl�ement,18 C. Cl�ement,38 Y. Coadou,5D.J. Colling,40 L. Coney,52 B. Connolly,46 M. Cooke,73 W.E. Cooper,47 D. Coppage,54 M. Cor
oran,73J. Coss,19 A. Cothenet,14 M.-C. Cousinou,14 S. Cr�ep�e-Renaudin,13 M. Cristetiu,45 M.A.C. Cummings,49D. Cutts,71 H. da Motta,2 B. Davies,39 G. Davies,40 G.A. Davis,50 K. De,72 P. de Jong,31 S.J. de Jong,32E. De La Cruz-Burelo,30 C. De Oliveira Martins,3 S. Dean,41 K. Del Signore,60 F. D�eliot,17 P.A. Delsart,19M. Demarteau,47 R. Demina,66 P. Demine,17 D. Denisov,47 S.P. Denisov,36 S. Desai,67 H.T. Diehl,47 M. Diesburg,47M. Doidge,39 H. Dong,67 S. Doulas,59 L. Du
ot,15 S.R. Dugad,27 A. Duperrin,14 J. Dyer,61 A. Dyshkant,49M. Eads,49 D. Edmunds,61 T. Edwards,41 J. Ellison,45 J. Elmsheuser,24 J.T. Eltzroth,72 V.D. Elvira,47 S. Eno,57P. Ermolov,35 O.V. Eroshin,36 J. Estrada,47 D. Evans,40 H. Evans,65 A. Evdokimov,34 V.N. Evdokimov,36J. Fast,47 S.N. Fatakia,58 D. Fein,42 L. Feligioni,58 T. Ferbel,66 F. Fiedler,24 F. Filthaut,32 W. Fisher,64H.E. Fisk,47 F. Fleuret,16 M. Fortner,49 H. Fox,22 W. Freeman,47 S. Fu,47 S. Fuess,47 C.F. Galea,32 E. Gallas,47E. Galyaev,52 M. Gao,65 C. Gar
ia,66 A. Gar
ia-Bellido,75 J. Gardner,54 V. Gavrilov,34 P. Gay,12 D. Gel�e,18R. Gelhaus,45 K. Genser,47 C.E. Gerber,48 Y. Gershtein,71 G. Geurkov,71 G. Ginther,66 K. Goldmann,25T. Golling,21 B. G�omez,7 K. Gounder,47 A. Goussiou,52 G. Graham,57 P.D. Grannis,67 S. Greder,18 J.A. Green,53H. Greenlee,47 Z.D. Greenwood,56 E.M. Gregores,4 S. Grinstein,1 Ph. Gris,12 J.-F. Grivaz,15 L. Groer,65S. Gr�unendahl,47 M.W. Gr�unewald,28 W. Gu,6 S.N. Gurzhiev,36 G. Gutierrez,47 P. Gutierrez,70 A. Haas,65N.J. Hadley,57 H. Haggerty,47 S. Hagopian,46 I. Hall,70 R.E. Hall,44 C. Han,60 L. Han,41 K. Hanagaki,47 P. Hanlet,72K. Harder,55 R. Harrington,59 J.M. Hauptman,53 R. Hauser,61 C. Hays,65 J. Hays,50 T. Hebbeker,20 C. Hebert,54D. Hedin,49 J.M. Heinmiller,48 A.P. Heinson,45 U. Heintz,58 C. Hensel,54 G. Hesketh,59 M.D. Hildreth,52R. Hirosky,74 J.D. Hobbs,67 B. Hoeneisen,11 M. Hohlfeld,23 S.J. Hong,29 R. Hooper,71 S. Hou,60 P. Houben,31Y. Hu,67 J. Huang,51 Y. Huang,60 I. Iashvili,45 R. Illingworth,47 A.S. Ito,47 S. Jabeen,54 M. Ja�r�e,15 S. Jain,70V. Jain,68 K. Jakobs,22 A. Jenkins,40 R. Jesik,40 Y. Jiang,60 K. Johns,42 M. Johnson,47 P. Johnson,42A. Jon
kheere,47 P. Jonsson,40 H. J�ostlein,47 A. Juste,47 M.M. Kado,43 D. K�afer,20 W. Kahl,55 S. Kahn,68E. Kajfasz,14 A.M. Kalinin,33 J. Kalk,61 D. Karmanov,35 J. Kasper,58 D. Kau,46 Z. Ke,6 R. Kehoe,61 S. Kermi
he,14S. Kesisoglou,71 A. Khanov,66 A. Khar
hilava,52 Y.M. Kharzheev,33 K.H. Kim,29 B. Klima,47 M. Klute,21J.M. Kohli,26 M. Kopal,70 V.M. Korablev,36 J. Kot
her,68 B. Kothari,65 A.V. Kotwal,65 A. Koubarovsky,35O. Kouznetsov,13 A.V. Kozelov,36 J. Kozminski,61 J. Krane,53 M.R. Krishnaswamy,27 S. Krzywdzinski,47M. Kubantsev,55 S. Kuleshov,34 Y. Kulik,47 S. Kunori,57 A. Kup
o,17 T. Kur�
a,19 V.E. Kuznetsov,45 S. Lager,38N. Lahri
hi,17 G. Landsberg,71 J. Lazo
ores,46 A.-C. Le Bihan,18 P. Lebrun,19 S.W. Lee,29 W.M. Lee,46 A. Le
at,35C. Leggett,43 F. Lehner,47;� C. Leonidopoulos,65 P. Lewis,40 J. Li,72 Q.Z. Li,47 X. Li,6 J.G.R. Lima,49 D. Lin
oln,47S.L. Linn,46 J. Linnemann,61 V.V. Lipaev,36 R. Lipton,47 L. Lobo,40 A. Lobodenko,37 M. Lokaji
ek,10 A. Lounis,18J. Lu,6 H.J. Lubatti,75 A. Lu
otte,13 L. Lueking,47 C. Luo,51 M. Lynker,52 A.L. Lyon,47 A.K.A. Ma
iel,49R.J. Madaras,43 P. M�attig,25 A. Magerkurth,60 A.-M. Magnan,13 M. Maity,58 N. Makove
,15 P.K. Mal,27 S. Malik,56V.L. Malyshev,33 V. Manankov,35 H.S. Mao,6 Y. Maravin,47 T. Marshall,51 M. Martens,47 M.I. Martin,49



2S.E.K. Mattingly,71 A.A. Mayorov,36 R. M
Carthy,67 R. M
Croskey,42 T. M
Mahon,69 D. Meder,23H.L. Melanson,47 A. Melnit
houk,62 X. Meng,6 M. Merkin,35 K.W. Merritt,47 A. Meyer,20 C. Miao,71H. Miettinen,73 D. Mihal
ea,49 J. Mitrevski,65 N. Mokhov,47 J. Molina,3 N.K. Mondal,27 H.E. Montgomery,47R.W. Moore,5 M. Mostafa,1 G.S. Muanza,19 M. Mulders,47 Y.D. Mutaf,67 E. Nagy,14 F. Nang,42 M. Narain,58V.S. Narasimham,27 N.A. Naumann,32 H.A. Neal,60 J.P. Negret,7 S. Nelson,46 P. Neustroev,37 C. Noeding,22A. Nomerotski,47 S.F. Novaes,4 T. Nunnemann,24 E. Nurse,41 V. O'Dell,47 D.C. O'Neil,5 V. Oguri,3 N. Oliveira,3B. Olivier,16 N. Oshima,47 G.J. Otero y Garz�on,48 P. Padley,73 K. Papageorgiou,48 N. Parashar,56 J. Park,29S.K. Park,29 J. Parsons,65 R. Partridge,71 N. Parua,67 A. Patwa,68 P.M. Perea,45 E. Perez,17 O. Peters,31P. P�etro�,15 M. Petteni,40 L. Phaf,31 R. Piegaia,1 P.L.M. Podesta-Lerma,30 V.M. Podstavkov,47 Y. Pogorelov,52B.G. Pope,61 E. Popkov,58 W.L. Prado da Silva,3 H.B. Prosper,46 S. Protopopes
u,68 M.B. Przyby
ien,50;yJ. Qian,60 A. Quadt,21 B. Quinn,62 K.J. Rani,27 P.A. Rapidis,47 P.N. Rato�,39 N.W. Reay,55 J.-F. Renardy,17S. Reu
roft,59 J. Rha,45 M. Ridel,15 M. Rijssenbeek,67 I. Ripp-Baudot,18 F. Rizatdinova,55 C. Royon,17P. Rubinov,47 R. Ru
hti,52 B.M. Sabirov,33 G. Sajot,13 A. S�an
hez-Hern�andez,30 M.P. Sanders,41 A. Santoro,3G. Savage,47 L. Sawyer,56 T. S
anlon,40 R.D. S
hamberger,67 H. S
hellman,50 P. S
hieferde
ker,24 C. S
hmitt,25A.A. S
hukin,36 A. S
hwartzman,64 R. S
hwienhorst,61 S. Sengupta,46 H. Severini,70 E. Shabalina,48 V. Shary,17W.D. Shephard,52 D. Shpakov,59 R.A. Sidwell,55 V. Simak,9 V. Sirotenko,47 D. Skow,47 P. Skubi
,70 P. Slattery,66R.P. Smith,47 K. Smolek,9 G.R. Snow,63 J. Snow,69 S. Snyder,68 S. S�oldner-Rembold,41 X. Song,49Y. Song,72 L. Sonnens
hein,58 A. Sop
zak,39 V. Sor��n,1 M. Sosebee,72 K. Soustruznik,8 M. Souza,2B. Spurlo
k,72 N.R. Stanton,55 J. Stark,13 J. Steele,56 G. Steinbr�u
k,65 K. Stevenson,51 V. Stolin,34A. Stone,48 D.A. Stoyanova,36 J. Strandberg,38 M.A. Strang,72 M. Strauss,70 R. Str�ohmer,24 M. Strovink,43L. Stutte,47 S. Sumowidagdo,46 A. Sznajder,3 M. Talby,14 P. Tamburello,42 W. Taylor,67 P. Telford,41J. Temple,42 S. Tentindo-Repond,46 E. Thomas,14 B. Thooris,17 M. Tomoto,47 T. Toole,57 J. Torborg,52S. Towers,67 T. Trefzger,23 S. Trin
az-Duvoid,16 T.G. Trippe,43 B. Tu
hming,17 C. Tully,64 A.S. Tur
ot,68P.M. Tuts,65 L. Uvarov,37 S. Uvarov,37 S. Uzunyan,49 B. Va
hon,47 R. Van Kooten,51 W.M. van Leeuwen,31N. Varelas,48 E.W. Varnes,42 I.A. Vasilyev,36 M. Vaupel,25 P. Verdier,15 L.S. Vertogradov,33 M. Verzo

hi,57F. Villeneuve-Seguier,40 J.-R. Vlimant,16 E. Von Toerne,55 M. Vreeswijk,31 T. Vu Anh,15 H.D. Wahl,46 R. Walker,40N. Walla
e,42 Z.-M. Wang,67 J. War
hol,52 M. Warsinsky,21 G. Watts,75 M. Wayne,52 M. Weber,47 H. Weerts,61M. Wegner,20 N. Wermes,21 A. White,72 V. White,47 D. Whiteson,43 D. Wi
ke,47 D.A. Wijngaarden,32G.W. Wilson,54 S.J. Wimpenny,45 J. Wittlin,58 T. Wlodek,72 M. Wobis
h,47 J. Womersley,47 D.R. Wood,59 Z. Wu,6T.R. Wyatt,41 Q. Xu,60 N. Xuan,52 R. Yamada,47 M. Yan,57 T. Yasuda,47 Y.A. Yatsunenko,33 Y. Yen,25K. Yip,68 S.W. Youn,50 J. Yu,72 A. Yurkewi
z,61 A. Zabi,15 A. Zatserklyaniy,49 M. Zdrazil,67 C. Zeitnitz,23B. Zhang,6 D. Zhang,47 X. Zhang,70 T. Zhao,75 Z. Zhao,60 H. Zheng,52 B. Zhou,60 Z. Zhou,53 J. Zhu,57M. Zielinski,66 D. Zieminska,51 A. Zieminski,51 R. Zitoun,67 V. Zutshi,49 E.G. Zverev,35 and A. Zylberstejn17(D� Collaboration)1Universidad de Buenos Aires, Buenos Aires, Argentina2LAFEX, Centro Brasileiro de Pesquisas F��si
as, Rio de Janeiro, Brazil3Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil4Instituto de F��si
a Te�ori
a, Universidade Estadual Paulista, S~ao Paulo, Brazil5University of Alberta and Simon Fraser University, Canada6Institute of High Energy Physi
s, Beijing, People's Republi
 of China7Universidad de los Andes, Bogot�a, Colombia8Charles University, Center for Parti
le Physi
s, Prague, Cze
h Republi
9Cze
h Te
hni
al University, Prague, Cze
h Republi
10Institute of Physi
s, A
ademy of S
ien
es, Center for Parti
le Physi
s, Prague, Cze
h Republi
11Universidad San Fran
is
o de Quito, Quito, E
uador12Laboratoire de Physique Corpus
ulaire, IN2P3-CNRS, Universit�e Blaise Pas
al, Clermont-Ferrand, Fran
e13Laboratoire de Physique Subatomique et de Cosmologie, IN2P3-CNRS, Universite de Grenoble 1, Grenoble, Fran
e14CPPM, IN2P3-CNRS, Universit�e de la M�editerran�ee, Marseille, Fran
e15Laboratoire de l'A

�el�erateur Lin�eaire, IN2P3-CNRS, Orsay, Fran
e16LPNHE, Universit�es Paris VI and VII, IN2P3-CNRS, Paris, Fran
e17DAPNIA/Servi
e de Physique des Parti
ules, CEA, Sa
lay, Fran
e18IReS, IN2P3-CNRS, Univ. Louis Pasteur Strasbourg, and Univ. de Haute Alsa
e, Fran
e19Institut de Physique Nu
l�eaire de Lyon, IN2P3-CNRS, Universit�e Claude Bernard, Villeurbanne, Fran
e20RWTH Aa
hen, III. Physikalis
hes Institut A, Aa
hen, Germany21Universit�at Bonn, Physikalis
hes Institut, Bonn, Germany22Universit�at Freiburg, Physikalis
hes Institut, Freiburg, Germany



323Universit�at Mainz, Institut f�ur Physik, Mainz, Germany24Ludwig-Maximilians-Universit�at M�un
hen, M�un
hen, Germany25Fa
hberei
h Physik, University of Wuppertal, Wuppertal, Germany26Panjab University, Chandigarh, India27Tata Institute of Fundamental Resear
h, Mumbai, India28University College Dublin, Dublin, Ireland29Korea Dete
tor Laboratory, Korea University, Seoul, Korea30CINVESTAV, Mexi
o City, Mexi
o31FOM-Institute NIKHEF and University of Amsterdam/NIKHEF, Amsterdam, The Netherlands32University of Nijmegen/NIKHEF, Nijmegen, The Netherlands33Joint Institute for Nu
lear Resear
h, Dubna, Russia34Institute for Theoreti
al and Experimental Physi
s, Mos
ow, Russia35Mos
ow State University, Mos
ow, Russia36Institute for High Energy Physi
s, Protvino, Russia37Petersburg Nu
lear Physi
s Institute, St. Petersburg, Russia38Lund University, Royal Institute of Te
hnology, Sto
kholm University, and Uppsala University, Sweden39Lan
aster University, Lan
aster, United Kingdom40Imperial College, London, United Kingdom41University of Man
hester, Man
hester, United Kingdom42University of Arizona, Tu
son, Arizona 8572143Lawren
e Berkeley National Laboratory and University of California, Berkeley, California 9472044California State University, Fresno, California 9374045University of California, Riverside, California 9252146Florida State University, Tallahassee, Florida 3230647Fermi National A

elerator Laboratory, Batavia, Illinois 6051048University of Illinois at Chi
ago, Chi
ago, Illinois 6060749Northern Illinois University, DeKalb, Illinois 6011550Northwestern University, Evanston, Illinois 6020851Indiana University, Bloomington, Indiana 4740552University of Notre Dame, Notre Dame, Indiana 4655653Iowa State University, Ames, Iowa 5001154University of Kansas, Lawren
e, Kansas 6604555Kansas State University, Manhattan, Kansas 6650656Louisiana Te
h University, Ruston, Louisiana 7127257University of Maryland, College Park, Maryland 2074258Boston University, Boston, Massa
husetts 0221559Northeastern University, Boston, Massa
husetts 0211560University of Mi
higan, Ann Arbor, Mi
higan 4810961Mi
higan State University, East Lansing, Mi
higan 4882462University of Mississippi, University, Mississippi 3867763University of Nebraska, Lin
oln, Nebraska 6858864Prin
eton University, Prin
eton, New Jersey 0854465Columbia University, New York, New York 1002766University of Ro
hester, Ro
hester, New York 1462767State University of New York, Stony Brook, New York 1179468Brookhaven National Laboratory, Upton, New York 1197369Langston University, Langston, Oklahoma 7305070University of Oklahoma, Norman, Oklahoma 7301971Brown University, Providen
e, Rhode Island 0291272University of Texas, Arlington, Texas 7601973Ri
e University, Houston, Texas 7700574University of Virginia, Charlottesville, Virginia 2290175University of Washington, Seattle, Washington 98195(Dated: September 15, 2004)Correlations in the azimuthal angle between the two largest transverse momentum jets have beenmeasured using the D� dete
tor in p�p 
ollisions at a 
enter-of-mass energy ps = 1:96TeV. Theanalysis is based on an in
lusive dijet event sample in the 
entral rapidity region 
orrespondingto an integrated luminosity of 150 pb�1. Azimuthal 
orrelations are stronger at larger transversemomenta. These are well-des
ribed in perturbative QCD at next-to-leading order in the strong
oupling 
onstant, ex
ept at large azimuthal di�eren
es where soft e�e
ts are signi�
ant.PACS numbers: 13.87.Ce,12.38.Qk



4Multi-parton radiation is one of the more 
om-plex aspe
ts of perturbative Quantum Chromodynami
s(pQCD) and its theory and phenomenology are being a
-tively studied for the physi
s programs at the FermilabTevatron Collider and the CERN LHC [1℄. The properdes
ription of radiative pro
esses is 
ru
ial for a widerange of pre
ision measurements as well as for sear
hesfor new physi
al phenomena where the in
uen
e of QCDradiation is unavoidable. A 
lean and simple way tostudy radiative pro
esses is to examine their impa
t onangular distributions. Dijet produ
tion in hadron-hadron
ollisions, in the absen
e of radiative e�e
ts, results intwo jets with equal transverse momenta with respe
tto the beam axis (pT ) and 
orrelated azimuthal angles�� dijet = j�jet 1 � �jet 2j = �. Additional soft radiation
auses small azimuthal de
orrelations, whereas �� dijetsigni�
antly lower than � is eviden
e of additional hardradiation with high pT . Ex
lusive three-jet produ
tionpopulates 2�=3 < �� dijet < � while smaller values of�� dijet require additional radiation su
h as a fourth jetin an event. Distributions in �� dijet provide an idealtesting ground for higher-order pQCD predi
tions with-out requiring the re
onstru
tion of additional jets ando�er a way to examine the transition between soft andhard QCD pro
esses based on a single observable.A new measurement of azimuthal de
orrelations be-tween jets produ
ed at high pT in p�p 
ollisions is pre-sented in this Letter. Jets are de�ned using an iter-ative seed-based 
one algorithm (in
luding mid-points)with radius R
one = 0:7 [2℄. The same jet algorithmis used for partons in the pQCD 
al
ulations, �nal-stateparti
les in the Monte Carlo event generators, and re
on-stru
ted energy depositions in the experiment. �� dijetis re
onstru
ted from the two jets with highest pT inan event. The observable is de�ned as the di�erentialdijet 
ross se
tion in �� dijet, normalized by the dijet
ross se
tion integrated over �� dijet in the same phasespa
e (1=�dijet) (d�dijet=d�� dijet). (Theoreti
al and ex-perimental un
ertainties are redu
ed in this 
onstru
-tion.) Cal
ulations of three-jet observables at next-to-leading order (NLO) in the strong 
oupling 
onstant �s,have re
ently be
ome available [3, 4℄. Quantitative 
om-parisons with data yield information on the validity ofthe pQCD des
ription and in
rease sensitivity for gaug-ing potential departures that 
ould signal the presen
e ofnew physi
al phenomena.Data were obtained with the D� dete
tor [5℄ in Run IIof the Fermilab Tevatron Collider using p�p 
ollisions atps = 1:96TeV. The primary tool for jet dete
tion was a
ompensating, �nely segmented, liquid-argon and ura-nium 
alorimeter that provided nearly full solid-angle
overage. Calorimeter 
ells were grouped into proje
tivetowers fo
used on the nominal intera
tion point for trig-ger and re
onstru
tion purposes. Events were a
quiredusing multiple-stage in
lusive-jet triggers. Four analysisregions were de�ned based on the jet with largest pT in
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ond leading pT jet in ea
h event wasrequired to have pT > 40 GeV and both jets were re-quired to have 
entral rapidities with jyjetj < 0:5 whereyjet = 12 ln ((E + pz)=(E � pz)) and E and pz are theenergy and the longitudinal momentum of the jet.The position of the p�p intera
tion was re
onstru
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king system 
onsisting of sili
on mi
rostripdete
tors and s
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ated within a 2Tsolenoidal magnet. The vertex z-position was required tobe within 50 
m of the dete
tor 
enter whi
h preservedthe proje
tive nature of the 
alorimeter towers. The sys-temati
 un
ertainty asso
iated with the vertex sele
tioneÆ
ien
y is less than 3% for �� dijet > 2�=3 and � 8%for �� dijet � �=2. The missing transverse energy was
al
ulated from the ve
tor sum of the individual trans-verse energies in 
alorimeter 
ells. Ba
kground from 
os-mi
 rays and in
orre
tly vertexed events was eliminatedby requiring this missing transverse energy to be below0:7 pmaxT . Ba
kground introdu
ed by ele
trons, photons,and dete
tor noise that mimi
ked jets was eliminated
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ali-bration is � 7% for jets with 20 < pT < 250GeV. Thesensitivity of the measurement to this 
alibration was re-du
ed by normalizing the �� dijet distribution to the inte-grated dijet 
ross se
tion. Nevertheless, this provides thelargest 
ontribution to the systemati
 un
ertainty (< 7%for �� dijet > 4�=5 but up to 23% for �� dijet < 2�=3).The 
orre
tion for migrations between bins due to �-nite energy and position resolution was determined fromevents generated with the herwig [6℄ and pythia [7℄programs. The generated jets were smeared a

ordingto dete
tor resolutions [8℄. The angular jet resolutionwas determined from a full simulation of the D� dete
-tor response. It was found to be better than 20mrad

for jets with energies above 80GeV. The jet pT res-olution was measured from the pT imbalan
e in dijetevents. It de
reases from 18% at pT = 40GeV to 9% forpT = 200GeV. Finite jet pT resolution 
an lead to am-biguities in the sele
tion of the two leading pT jets. Thise�e
t is large at small �� dijet where 
ontributions fromhigher jet multipli
ities dominate. The generated eventswere reweighted to des
ribe the observed �� dijet distri-bution. This provided a good des
ription of the observedpT spe
tra of the four leading pT jets. The 
orre
tion formigrations is typi
ally less than 8% for �� dijet > 2�=3and � 40% for �� dijet � �=2 with a model depen-den
e of less than 2%. Only for pmaxT < 130GeV andat �� dijet � �=2, is the model dependen
e as large as� 14%.The 
orre
ted data are presented in Fig. 1 as a fun
-tion of �� dijet in four ranges of pmaxT . The inner errorbars represent the statisti
al un
ertainties and the outererror bars 
orrespond to the quadrati
 sum of the sta-tisti
al and systemati
 un
ertainties. The spe
tra arestrongly peaked at �� dijet � �; the peaks are narrowerat larger values of pmaxT . Overlaid on the data pointsin Fig. 1 are the results of pQCD 
al
ulations obtainedusing the parton-level event generator nlojet++ [4℄and CTEQ6.1M [9℄ parton distribution fun
tions (PDFs)with �s(MZ) = 0:118. The observable was 
al
ulatedfrom the ratio of the predi
tions for 2 ! 3 pro
esses(d�dijet=d�� dijet) and 2 ! 2 pro
esses (�dijet), both atleading order (LO) or NLO,1�dijet �����(N)LO d�dijetd�� dijet �����(N)LO :The renormalization and fa
torization s
ales are 
hosento be �r = �f = 0:5 pmaxT . The ratio is insensitive tohadronization 
orre
tions and the underlying event [10℄.NLO pQCD provides a good des
ription of the data.As shown in Fig. 2 data and NLO agree within 5{10%. The theoreti
al un
ertainty due to the PDFs [9℄is estimated to be below 20%. Also shown is the ef-fe
t of renormalization and fa
torization s
ale variation(0:25 pmaxT < �r;f < pmaxT ). The large s
ale dependen
efor �� dijet < 2�=3 o

urs be
ause the NLO 
al
ulationonly re
eives 
ontributions from tree-level four-parton �-nal states in this regime. Results from pQCD at large�� dijet in Figs. 1 and 2 were ex
luded be
ause �xed-order perturbation theory fails to des
ribe the data inthe region ��dijet � � where soft pro
esses dominate.Monte Carlo event generators, su
h as herwig andpythia, use 2! 2 LO pQCD matrix elements with phe-nomenologi
al parton-shower models to simulate higherorder QCD e�e
ts. Results from herwig (version 6.505)and pythia (version 6.225), both using default param-eters and the CTEQ6L [9℄ PDFs, are 
ompared to thedata in Fig. 3. herwig des
ribes the data well over theentire �� dijet range in
luding �� dijet � �. pythia with
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π/2 3π/4 πFIG. 3: The �� dijet distributions in di�erent pmaxT ranges.Results from herwig and pythia are overlaid on the data.Data and predi
tions with pmaxT > 100GeV are s
aled by su
-
essive fa
tors of 20 for purposes of presentation.default parameters des
ribes the data poorly|the distri-bution is too narrowly peaked at �� dijet � � and lies sig-ni�
antly below the data over most of the �� dijet range.The maximum pT in the initial-state parton shower isdire
tly related to the maximum virtuality that 
an beadjusted in pythia. The shaded bands in Fig. 3 indi
atethe range of variation when the maximum allowed virtu-ality is smoothly in
reased from the 
urrent default by afa
tor of four [11℄. These variations result in signi�
ant
hanges in the low �� dijet region 
learly demonstratingthe sensitivity of this measurement. Consequently, globale�orts to tune Monte Carlo event generators should ben-e�t from in
luding our data.To summarize, we have measured the dijet azimuthalde
orrelation in di�erent ranges of leading jet pT andobserve an in
reased de
orrelation towards smaller pT .NLO pQCD des
ribes the data ex
ept for very large�� dijet where the 
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