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D�� PRODUCTION IN e�p and e+pDEEP INELASTIC SCATTERING AT HERA�S.D. RobinsOn behalf of the ZEUS CollaborationBristol University, Bristol BS8 1RJ, UK(Reeived May 29, 2002)Inlusive prodution of D��(2010) mesons in deep inelasti satter-ing has been measured using e+p and e�p data obtained with the ZEUSdetetor at HERA using integrated luminosities of 16:7 and 65:2pb�1, re-spetively. The deay hannel D�+ ! D0�+ with D0 ! K��+ and or-responding antipartile deays were used to identify D�� mesons. TheD�� ross setions in e�p and e+p interations agree with NLO QCD pre-ditions, although the D�� ross setion in e�p is slightly higher thanthat in e+p.PACS numbers: 13.60.Le, 12.38.Bx1. IntrodutionCharm prodution in deep inelasti sattering (DIS) at HERA has beenshown in previous studies to be onsistent with purely dynami Boson-GluonFusion (BGF) prodution [1�3℄. This agreement has now been tested with alarger data sample than the previous ZEUS measurements, and e�p as wellas e+p ross setions have been alulated. The harmed mesons were iden-ti�ed using the deay D�+ ! D0�+ with D0 ! K��+ and orrespondingantipartile proesses, where �s refers to a low momentum pion aompany-ing the D0. The di�erential ross setions are measured as funtions of Q2and Bjorken x, de�ned as Q2 = �q2 = (k� k0)2 and x = Q2=(2P � q), wherek and k0 are the four-momenta of the initial and �nal state lepton, and P isthe four-momentum of the proton.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3183)



3184 S.D. Robins2. Kinemati reonstrution and event seletionThe ZEUS detetor is desribed in detail elsewhere [4,5℄. The x and Q2variables were reonstruted by the �-method, whih uses both the sat-tered lepton and the hadroni system measurements [6℄. Standard uts wereimposed to selet neutral urrent DIS events [7℄. The D�� mesons were se-leted in the range 1:80 < M(D0) < 1:92 GeV, 0:143 < �M < 0:148 GeV,1:5 < pT(D�) < 15 GeV, and j�(D�)j < 1:5. The number of D�� eventsdetermined from a 5 parameter �tF (�M) = P1p2� P3 exp �0:5 (�M � P2)2P3 �+ P4 (�M �m�)P5 ;where P1�P5 are free parameters is 1229�48 in the e�p data, and 4240�90in the e+p data. The number of D�� mesons extrated from empirialwrong harge bakground subtration within the signal region 143 < �M <148 MeV, is 1219� 58 and 4239� 113 in the e�p and e+p data respetively.The�M distributions are shown in �gure 1, for e�p and e+p data separately.3. Study of systemati e�etsThe systemati unertainties on the measured D�� ross setions weredetermined by hanging the seletion uts or analysis proedure. Theseunertainties are divided into three groups.Event reonstrution and seletion:� The uts on ye. yJB, Æ, and the vertex position were varied [7℄.� The ut on the position of the sattered lepton in the RCAL was raised.� The minimum energy of the sattered lepton was raised.� The Eletron method or Double Angle method [8℄ was used to reon-strut the kinematis.D�� reonstrution:� A higher trak quality was required (restrition on the polar angle ofthe trak).� The transverse momentum requirement of the K and � andidates wasvaried.� The signal region for M(D0) and �M were varied.
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Fig. 1. Data (solid dots) for �M = (MK��s �MK�) for e�p data above and e+pdata below. The bakground from wrong harge ombinations in shown as the�lled histogram. The solid line shows the result of the �t desribed in the text; thedashed vertial line indiates the signal region.Monte Carlo:� The aeptane was alulated using Herwig [9℄ instead of Rapgap[10℄.The overall systemati unertainty was determined by adding the aboveunertainties in quadrature. The normalisation unertainties due to theluminosity measurement error, and those due to the D�� and D0 branhingratios were not inluded. 4. ResultsIn the kinemati region 1 < Q2 < 1000 GeV2, 0:02 < y < 0:08 and theseleted D�� region, the ross setions alulated are�(e�p! e�D��X) = 10:20 � 0:48(stat:)0:360:54(syst:) nb,�(e+p! e+D��X) = 8:94 � 0:24(stat:)0:270:51(syst:) nb.
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Fig. 2. Di�erential D�� ross setions for e�p and e+p data as a funtion of Q2 onthe left and x on the right, ompared to the NLO QCD alulation of HVQDIS.The inner error bars show the statistial unertainties, while the outer ones arethe statistial and systemati errors added in quadrature. The boundaries of theshaded band for the HVQDIS predition orrespond to the full unertainty due tothe harm mass variation and hoie of struture funtion as desribed in the text.The lower portion of eah plot shows the ratio of the e�p to e+p ross setions.The e+p ross setion is onsistent with that previously published [1℄,allowing for the inrease in proton beam energy [7℄, while the e�p rosssetion is slightly higher. Figure 2 shows the di�erential ross setions asa funtion of Q2 and x ompared to the NLO alulation implemented inthe HVQDIS program [11, 12℄. This program is based on the BGF meha-nism, and uses the Peterson fragmentation funtion [13℄, with " = 0:035, tohadronise the harm quark to a D��. The mass and renormalisation saleswere set to p4m2 +Q2. The hadronisation fration f(! D�+) was set to0.235 [14℄. The boundaries of the shaded band indiate two extreme valuesof HVQDIS preditions, from hanging the harm mass between m = 1:3to 1:6 GeV, and using di�erent sets of struture funtions, GRV98HO [15℄,CTEQ5F3 [16℄ and a ZEUS NLO �t [17℄. The NLO alulations based onBGF give a good desription of the measured D�� ross setion over the fullrange of Q2 and x. For Q2 > 20 GeV2, the D�� ross setions in e�p ande+p di�er slightly, while onventional harm prodution mehanisms ontainno harge dependene on the lepton in these interations. More e�p data isessential to investigate whether this is a statistial �utuation.
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