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DIJETS IN PHOTOPRODUCTION�Gilles FrisingI. Physikalishes Institut, RWTH Aahen, Germanye-mail: frising�mail.desy.de(Reeived July 1, 2002)Dijet ross setions as funtions of several jet observables are measuredin photoprodution using the H1 detetor at HERA. The data sample om-prises ep data with an integrated luminosity of 34.9 pb�1. Jets are seletedusing the inlusive kt algorithm with a minimum transverse energy of 25GeV for the leading jet. The phase spae overs longitudinal proton mo-mentum fration xp and photon longitudinal momentum fration x inthe ranges 0:05 < xp < 0:6 and 0:1 < x < 1. The preditions of next-to-leading order perturbative QCD, inluding reent photon and protonparton densities, are found to be ompatible with the data in a wide kine-matial range.PACS numbers: 13.87.Ce 1. IntrodutionIn QCD (Quantum Chromo Dynamis) the photoprodution of jets isdesribed by the hard interation of real photons with partons inside theproton. The photon an either interat diretly or �rst split into partons andone of the resulting partons subsequently partiipates with only a frationx of the photon momentum in the hard interation. This lassi�ation intodiret and resolved proesses an only unambiguously be de�ned in leadingorder (LO).Calulations of photoprodution proesses have been performed up toNext-to-Leading Order (NLO) [1℄. High transverse energy jets provide anatural hard sale for perturbative QCD alulations. The jet ross setionsan be written as a onvolution of the proton and photon parton densityfuntions (pdfs) with the partoni hard ross setions.This artile summarizes measurements of dijet ross setions in photo-prodution with mean jet transverse energies 20 < ET < 80 GeV. The dijets� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3117)



3118 G. Frisingare seleted using the inlusive kt algorithm [2,3℄ with minimum transverseenergy of 25 GeV for the highest ET jet and 15 GeV for the seond high-est ET jet in the pseudorapidity range �0:5 < � < 2:5. The longitudinalmomentum fration y of the eletron taken by the interating photon is re-strited to the range 0:1 < y < 0:9. The details of the analysis an be foundin [4, 5℄. 2. MeasurementsThe measured ross setions for inlusive dijet photoprodution are givenas single di�erential ross setions. The data are orreted for detetor ef-fets. The inner error bars of the data points in the �gures denote the sta-tistial, the outer error bars the total unertainty. All results are omparedto next-to-leading order (NLO) QCD preditions. The preditions of NLOQCD orreted for hadronization e�ets NLO (1+Æhadr) are also shown. TheNLO QCD alulations use the CTEQ5M parameterization of the protonpdf and the GRV-HO parameterization of the photon pdf. The renormaliza-tion sale and the fatorization sales were set to the sum of the transverseenergies of the outgoing partons divided by two. This sale was varied from0.5 to 2 times the default sale to estimate the NLO sale unertainty shownas a grey band in the �gures.
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Fig. 1. Dijet ross setion d�=dx as a funtion of x .Figure 1 shows the dijet ross setion d�=dx as a funtion of x for twodi�erent xp regions. The alulation exeeds the data, still remaining withinthe unertainties, only at high x , where the hadronization orretions arelarge. The gluon unertainty has a 15% unertainty on the dijet ross setionat high xp.
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Fig. 2. Dijet ross setion d�=dxp as a funtion of xp.Figure 2 displays the dijet ross setion d�=dxp as a funtion of xp fortwo di�erent x regions. NLO QCD gives a good desription of the data upto the highest xp, where about 40% of the ross setion are due to proessesindued by gluons in the proton.
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Fig. 3. Dijet ross setion d�=dx as a funtion of x .Figure 3 displays the dijet ross setion d�=dx as a funtion of x fortwo regions of ET;max, representing di�erent fatorization sales for the pho-ton and proton pdfs. The NLO sale unertainty has a signi�ant e�et.Moreover the hadronization e�ets are sizeable at high x and improve theagreement between the NLO predition and the data.
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Fig. 4. Dijet ross setion d�=dx as a funtion of x .Figure 4 shows the relative di�erene between data and theory for theabove distributions. In addition to the GRV-HO parameterization of thephoton pdf the AFG parameterization is shown. At variane to the otherplots the error bars of the data ontain only the unorrelated systematierrors, while the orrelated errors due to the alorimeter energy sale un-ertainty of 2% are shown as a hathed band. The NLO sale unertaintyis the dominant soure of unertainties. The NLO predition exeeds thedata only at high x and high ET;max, but the two parameterizations of thephoton struture still desribe the data within the given unertainties.Figure 5 displays the dijet ross setion d�=dos�� as a funtion of os��,where �� is the sattering angle in the enter-of-mass-system of the partonitwo body reation. It is presented for two regions of x subdivided in tworegions of the invariant dijet mass MJJ . These distributions are sensitiveto the dynamis of the hard subproess. At high x the NLO preditionsovershoots the data at small os��. At high MJJ the phase spae e�et isrestrited and the shape follows the QCD matrix elements expetation.Figure 6 shows the dijet ross setion d�=dET;mean as a funtion ofET;mean. NLO QCD desribes the data up to the highest sales. More-over it is remarkable that the NLO sale unertainty is less than 5% in thehighest ET;mean-bin.
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Fig. 5. Relative di�erene of the measured dijet ross setion d�=dx to the NLOpredition.
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Fig. 6. Dijet ross setion d�=dET;mean as a funtion of ET;mean



3122 G. Frising3. ConlusionsSeveral dijet observables have been measured in photoprodution at dif-ferent values of the sale ET and at di�erent x and xp. The measurementsshow an overall agreement with NLO QCD. The preision of the data, whihis mainly due to the small hadroni energy sale unertainty, is of the sameorder of magnitude as the theoretial preision.REFERENCES[1℄ S. Frixione, G. Ridol�, Nul. Phys. B507, 315 (1997).[2℄ S.D. Ellis, D.E. Soper, Phys. Rev. D48, 3160 (1993).[3℄ S. Catani, Yu.L. Dokshitzer, M.H. Seymour, B.R. Webber, Nul. Phys. B406,187 (1993).[4℄ C. Adlo� et al. [H1 Collaboration℄, arXiv:hep-ex/0201006.[5℄ S. Caron, PhD thesis, to be published.


