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4Multi-parton radiation is one of the more om-plex aspets of perturbative Quantum Chromodynamis(pQCD) and its theory and phenomenology are being a-tively studied for the physis programs at the FermilabTevatron Collider and the CERN LHC [1℄. The properdesription of radiative proesses is ruial for a widerange of preision measurements as well as for searhesfor new physial phenomena where the inuene of QCDradiation is unavoidable. A lean and simple way tostudy radiative proesses is to examine their impat onangular distributions. Dijet prodution in hadron-hadronollisions, in the absene of radiative e�ets, results intwo jets with equal transverse momenta with respetto the beam axis (pT ) and orrelated azimuthal angles�� dijet = j�jet 1 � �jet 2j = �. Additional soft radiationauses small azimuthal deorrelations, whereas �� dijetsigni�antly lower than � is evidene of additional hardradiation with high pT . Exlusive three-jet produtionpopulates 2�=3 < �� dijet < � while smaller values of�� dijet require additional radiation suh as a fourth jetin an event. Distributions in �� dijet provide an idealtesting ground for higher-order pQCD preditions with-out requiring the reonstrution of additional jets ando�er a way to examine the transition between soft andhard QCD proesses based on a single observable.A new measurement of azimuthal deorrelations be-tween jets produed 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 (inluding mid-points)with radius Rone = 0:7 [2℄. The same jet algorithmis used for partons in the pQCD alulations, �nal-statepartiles in the Monte Carlo event generators, and reon-struted energy depositions in the experiment. �� dijetis reonstruted from the two jets with highest pT inan event. The observable is de�ned as the di�erentialdijet ross setion in �� dijet, normalized by the dijetross setion integrated over �� dijet in the same phasespae (1=�dijet) (d�dijet=d�� dijet). (Theoretial and ex-perimental unertainties are redued in this onstru-tion.) Calulations of three-jet observables at next-to-leading order (NLO) in the strong oupling onstant �s,have reently beome available [3, 4℄. Quantitative om-parisons with data yield information on the validity ofthe pQCD desription and inrease sensitivity for gaug-ing potential departures that ould signal the presene ofnew physial phenomena.Data were obtained with the D� detetor [5℄ in Run IIof the Fermilab Tevatron Collider using p�p ollisions atps = 1:96TeV. The primary tool for jet detetion was aompensating, �nely segmented, liquid-argon and ura-nium alorimeter that provided nearly full solid-angleoverage. Calorimeter ells were grouped into projetivetowers foused on the nominal interation point for trig-ger and reonstrution purposes. Events were aquiredusing multiple-stage inlusive-jet triggers. Four analysisregions were de�ned based on the jet with largest pT in
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for jets with energies above 80GeV. The jet pT res-olution was measured from the pT imbalane in dijetevents. It dereases from 18% at pT = 40GeV to 9% forpT = 200GeV. Finite jet pT resolution an lead to am-biguities in the seletion of the two leading pT jets. Thise�et is large at small �� dijet where ontributions fromhigher jet multipliities dominate. The generated eventswere reweighted to desribe the observed �� dijet distri-bution. This provided a good desription of the observedpT spetra of the four leading pT jets. The orretion formigrations is typially less than 8% for �� dijet > 2�=3and � 40% for �� dijet � �=2 with a model depen-dene of less than 2%. Only for pmaxT < 130GeV andat �� dijet � �=2, is the model dependene as large as� 14%.The orreted data are presented in Fig. 1 as a fun-tion of �� dijet in four ranges of pmaxT . The inner errorbars represent the statistial unertainties and the outererror bars orrespond to the quadrati sum of the sta-tistial and systemati unertainties. The spetra arestrongly peaked at �� dijet � �; the peaks are narrowerat larger values of pmaxT . Overlaid on the data pointsin Fig. 1 are the results of pQCD alulations obtainedusing the parton-level event generator nlojet++ [4℄and CTEQ6.1M [9℄ parton distribution funtions (PDFs)with �s(MZ) = 0:118. The observable was alulatedfrom the ratio of the preditions for 2 ! 3 proesses(d�dijet=d�� dijet) and 2 ! 2 proesses (�dijet), both atleading order (LO) or NLO,1�dijet �����(N)LO d�dijetd�� dijet �����(N)LO :The renormalization and fatorization sales are hosento be �r = �f = 0:5 pmaxT . The ratio is insensitive tohadronization orretions and the underlying event [10℄.NLO pQCD provides a good desription of the data.As shown in Fig. 2 data and NLO agree within 5{10%. The theoretial unertainty due to the PDFs [9℄is estimated to be below 20%. Also shown is the ef-fet of renormalization and fatorization sale variation(0:25 pmaxT < �r;f < pmaxT ). The large sale dependenefor �� dijet < 2�=3 ours beause the NLO alulationonly reeives ontributions from tree-level four-parton �-nal states in this regime. Results from pQCD at large�� dijet in Figs. 1 and 2 were exluded beause �xed-order perturbation theory fails to desribe the data inthe region ��dijet � � where soft proesses dominate.Monte Carlo event generators, suh as herwig andpythia, use 2! 2 LO pQCD matrix elements with phe-nomenologial parton-shower models to simulate higherorder QCD e�ets. 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 desribes the data well over theentire �� dijet range inluding �� dijet � �. pythia with
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