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RAPIDITY GAPS BETWEEN JETS AT H1�Matthew BekinghamFor the H1 CollaborationDept. Physis and Astronomy, University of ManhesterManhester M13 9PL, UK(Reeived September 9, 2002)Dijet events in photoprodution with a large rapidity separation be-tween the two highest ET jets have been measured using the H1 detetorat HERA. Rapidity gap events are de�ned as events where the sum of thetransverse energy with a rapidity between the two highest ET jet axes,EgapT , is less than EutT for EutT = 0:5; 1:0; 1:5; 2:0GeV. An exess is seenover preditions from standard photoprodution models for small values ofEutT . The gap fration, de�ned as the ratio of dijet events with a rapid-ity gap to the inlusive dijet ross setion, is plotted di�erentially in therapidity separation of the dijets, ��, and the fration of the photon andproton momentum partiipating in the prodution of the dijets, xjets andxjetsp , respetively. Comparisons are made to models ontaining a oloursinglet exhange.PACS numbers: 13.60.�r, 13.87.Ce1. IntrodutionA lass of events, haraterised by a large rapidity gap in the hadroni�nal state and a large momentum transfer aross the gap, have been observedat the Tevatron [1,2℄ and HERA [3℄. These events are lassi�ed by two highET jets in the hadroni �nal state, separated by a large rapidity intervalwith little or no energy �ow between the two jets. The large momentumtransfer between the inident partons provides a hard sale to allow theexhange to be interpreted within perturbative QCD. However, spetatorpartons to the hard satter may interat to destroy the gap between thetwo jets, forming a potentially large non-perturbative orretion to the rosssetion alulation. This problem an be avoided by de�ning rapidity gapevents in terms of the energy �ow in the pseudorapidity region between� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3445)



3446 M. Bekinghamthe two jets, EgapT , suh that EgapT � �QCD. A perturbative alulation ofthe ross setion is then possible [4℄. Alternatively the whole interationan by modelled using purely non-perturbative models suh as the ColourEvaporation Model [5℄.2. Event seletion and kinemati reonstrutionThis analysis is based on an integrated luminosity of 6.6 pb�1 of dataolleted in the 1996 running period by the H1 detetor [6℄, from ollisionsof 27.6 GeV positrons with 820 GeV protons at HERA. Photoprodutionevents were seleted with Q2 < 0:01 GeV2 and photon-proton entre ofmass 165 < W < 233 GeV by deteting the sattered eletron in a low angletagger downstream of the interation.The inlusive kt jet algorithm [7℄ was applied to the hadroni �nal state,using the ovariant pT sheme. Within this sheme all �nal state objetsare merged into massless jets whih are ordered in pt. The inlusive eventsample was seleted by requiring two or more jets, with the two highestET jets having transverse energy Ejet;1T > 6:0 GeV and Ejet;2T > 5:0 GeV.Additionally their rapidities were seleted in the range �jet;1; �jet;2 < 2:65,with 2:5 < �� � j�jet;1 � �jet;2j < 4:0.The total transverse energy between the two highest ET jets, EgapT ,is de�ned as the sum of the transverse energy of all jets whose rapiditylies between those of the two leading jets, i.e. EgapT = Pi>2Ejet;iT , where�jetforward > �jet;i > �jetbakward.Two further kinemati variables, xjets and xjetsp , are de�ned as the fra-tional momentum of the inident photon and proton partiipating in theprodution of the two highest ET jets, respetively.3. Results and model omparisonsThe PYTHIA 5.7 [8℄ and HERWIG 6.1 [9℄ Monte Carlo generators wereused to orret the data for detetor e�ets and for model omparisons. TheHERWIG generator inludes the BFKL LLA olour singlet exhange rosssetion for elasti sattering of two partons, as alulated by Mueller andTang [10℄. In the LLA �s is a free parameter and was hosen to be 0.18. NoBFKL exhange has been inluded in PYTHIA, so to model olour singletexhange the exhange of a high-t photon, saled by a fator of 1200, wasonsidered. This should not be a andidate for the olour singlet exhange,as it is not a strongly interating proess, but it does allow the sensitivityof the data to the underlying proess to be tested. Spei�ally, photonsouple only to quarks, whereas gluoni objets suh as the BFKL pomerononsidered here ouple preferentially to gluons.



Rapidity Gaps Between Jets at H1 3447PYTHIA was used with a transverse momentum ut of PmpT = 1:5 GeVon multiple interations. HERWIG was used with JIMMY [11℄ to simulatemultiple interations with the value PmpT = 1:8 GeV.
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2 4 6 8 10Fig. 1. Dijet ross setion di�erentially in EgapT ompared to HERWIG andPYTHIA preditions without a olour singlet omponent.Figure 1 shows the positron-proton inlusive ross setion di�erentiallyin EgapT with the uts spei�ed previously. The inner error bars show the sta-tistial error and the outer error bars show the statistial and unorrelatederrors added in quadrature. The preditions from HERWIG and PYTHIAare without the additional olour singlet exhange models. There is a learexess in the data for EgapT < 0:5 GeV, where the olour singlet exhangeevents are expeted to lie. To examine this exess more losely the gap fra-tion, de�ned as the ratio of dijet events with EgapT < EutT to the inlusivedijet ross setion, was onsidered for EutT = 0:5; 1:0; 1:5; 2:0 GeV. By usingthis quantity the majority of systemati errors anel. Figure 2(a) shows thegap fration di�erentially in �� ompared to HERWIG and PYTHIA pre-ditions without olour singlet exhange. A lear exess over the PYTHIApredition an be seen up to the highest EgapT value and inreases with ��.The data, however, are either �at or rising indiating a olour singlet ex-hange omponent. The HERWIG predition is �atter, but still does notdesribe the data. The di�erene between the two generators is due to thehadronisation models used. PYTHIA uses the JETSET [8℄ model whereasHERWIG uses the luster fragmentation model [9℄. At the level of partonshowering both generators show an exponential fall of the gap fration withinreasing ��. This is expeted in events without a olour singlet exhangeif the assumption is made that multipliity �utuations in the hadroni �nalstate obey Poisson statistis.
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