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RESULTS ON INCLUSIVE DIFFRACTION AT ZEUS�Marella CapuaOn behalf of the ZEUS CollaborationINFN Cosenza and Calabria UniversityAravaata di Rende (CS), Italye-mail: apua�s.infn.it(Reeived September 16, 2002)The di�rative dissoiation of virtual photons, �p ! Xp, has beenstudied in ep interations at HERA. The data are presented in terms of thedi�rative struture funtion FD2 and d�=dMX . The Pomeron interepts,extrated from di�rative and inlusive ep interations, are ompared. TheQ2variation of the ratio of the di�rative to inlusive ross setions on W ,the photon�proton enter of mass energy, illuminates the transition fromthe perturbative, high Q2, region to the photoprodution limit. The rangesstudied in bothW and Q2 are extended with respet to previously availableresults.PACS numbers: 13.60.Hb, 14.70.�e1. Di�ration at HERAThe di�rative dissoiation of real photons, p! Xp, an be treated inomplete analogy with hadron�hadron di�rative interations and thereforean be desribed by Regge phenomenology. By ontrast, HERA allows theinvestigation of the partoni nature of di�ration in Deep-Inelasti Sattering(DIS) using virtual photons.A photon of virtuality Q2 interats with a proton at a enter of massenergy W to produe two distint hadroni systems of masses MX and MY ,respetively. The system X is usually reonstruted in the entral detetorand is well separated in rapidity from the proton remnant system Y produedwith squared four momentum transfer t. The photon dissoiative proessesare seleted at ZEUS either by a method based on the harateristis of thedistribution of MX (�mass method�) or by measuring the sattered proton� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3407)



3408 M. Capuain speial downstream detetor, the ZEUS Leading Proton Spetrometer(LPS). The �rst method yields high statistis, but ontains a bakground ofdouble-dissoiative events, ep! eXY .1.1. Di�rative ross setion and struture funtionThe di�rative ross setion �di�ep for the proess ep ! eXp is relatedto the ross setion �di��p for the di�rative dissoiation of virtual photons,�p ! Xp: d�di��pdMX = 2�Q2y�(1+(1�y)2) d3�di�epdQ2dydMX . The di�rative ross setion�di�ep an also be also be expressed in terms of the di�rative struture fun-tion FD(4)2 (�;Q2;XP; t), where xP may be interpreted as the fration of thelongitudinal momentum of the proton arried by the Pomeron strike andtransferred to the system X, and � as the fration of the Pomeron momen-tum arried by the quark that ouples to the photon. The struture funtionFD(4)2 is given by: FD(4)2 (�;Q2; xP; t) = �Q44��2(1�y+y2=2) d�di��pd�dQ2dxPdt . Here, � isthe eletromagneti oupling onstant; the ontribution of the longitudinalstruture funtion and the e�et of Z0 exhange have been negleted. Withthis de�nition, FD(4)2 has dimension of GeV�2.2. Results2.1. The xP dependene of the di�rative struture funtionFigure 1 shows FD(4)2 , measured using the ZEUS LPS [1℄, as a funtionof � and Q2. The data were �t, assuming Regge fatorisation, with a sumof Pomeron and Reggeon ontributions. The Pomeron interept and thevalues of FP2 (�;Q2) and FR2 (�;Q2) in eah � and Q2 bin were treated as freeparameters. The resulting values of the Pomeron interept was found to be�P(0) = 1:13 � 0:03(stat)+0:03�0:01(syst) GeV�2.2.2. W dependene of the di�rative ross setionThe study of the xP dependene of FD2 is equivalent to that of the Wdependene of d�di�=dMX . As shown, interpreting the xP dependene ofthe data at �xed � and Q2 in a Regge motivated model, one an extratthe value of the e�etive exhanged trajetory. Equivalently, aording tothe Regge formalism, the W dependene of the di�rative ross setion anbe parametrised as d�di�=dMX / (W 2)2��P�2. A ompilation of values ofthe e�etive Pomeron trajetory extrated from di�rative [2�5℄ ep measure-ments are presented in Fig. 2. The line shows �P(0) as obtained from theALLM97 parametrisation of the �p total ross setion, whih gives a goodrepresentation of the inlusive F2 data for the entire Q2 range.
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3410 M. CapuaAt high Q2, the urve desribing the Pomeron interept for the inlusivedata is higher than the di�rative data, while in photoprodution and lowQ2 eletroprodution the e�etive interept in the di�rative and inlusivease are ompatible [6℄. This is illustrated in Fig. 3 whih shows the ratioof the di�rative to the total ross setion is plotted for Q2 and MX binsas a funtion of W . The energy dependenes of the inlusive and di�rativeross setions are rather similar at high Q2, in ontrast to the expetationfrom Regge theory. However, the data for Q2 < 1 GeV2 show a rise in W;onsistent with Regge theory.
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Fig. 3. The values of the ratio d�di�=dMX=�tot�p for di�erent W and MX bins as afuntion of Q2.2.3. Q2 dependene of the di�rative ross setionFigure 4 shows the di�rative ross setion, d�di��p=dMX , as a funtion ofQ2 for di�erent MX andW seletions. The reent ZEUS measurement [6℄ atlow Q2 is shown together with previous ZEUS [5℄ and H1 [2℄ measurements.



Results on Inlusive Di�ration at ZEUS 3411A hange of the Q2 dependene of d�di�=dMX is apparent with dereasingQ2, reminisent of the behaviour of the photon�proton ross setion, ��ptot ,whih also exhibits [7℄ a �attening for Q2<�1 GeV2. This is onsistent withthe expetation, based on the onservation of the eletromagneti urrent,that �tot�p ! onstant as Q2 ! 0, although the Q2 value of the transitionis not predited. Moreover Fig. 4 shows that the main features of the dataare reprodued by a parametrisation based on the model of Bartels et al.(BEKW) [8℄, in whih the dominant ontributions to the di�rative stru-ture funtion ome from the �utuations of the photon into either a q�q pairor a q�qg pair, with the �rst omponent dominant at large � and the seonddominant at small �. As Q2 dereases, for a �xed value of MX , � also de-reases: the data indiate the inreasing importane of the q�qg ontributionat low Q2.
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