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INCLUSIVE DIFFRACTIVE DISSOCIATION INPHOTOPRODUCTION AT HERA�R. HeremansVrije Universiteit BrusselPleinlaan 2, 1050 Brussel, Belgiume-mail: heremans�hep.iihe.a.be(Reeived June 24, 2002)A new measurement of the di�erential ross setion M2X d�=dM2X forthe proess p ! XY , with a large rapidity gap between the systems Xand Y and with Y a proton or a low mass proton exitation, is presentedat three entre-of-mass energies hW i = 91, 187 and 231 GeV. The slopeparameter �e�(0) obtained from a single regge type parameterization witha single e�etive trajetory is presented as a funtion of M2X . A ombinedtriple regge �t is performed over these data together with leading protondata from the same experiment and lower energy �xed target data. Thepomeron interept �P(0) is extrated from this �t and was found to be�P(0)= 1.127�0.004(stat)�0.025(syst)�0.046(mod).PACS numbers: 13.90.+i 1. IntrodutionA di�rative dissoiation ross setion measurement using the H1 dete-tor at HERA is presented, based on an integrated luminosity of �2 pb�1.The ross setion M2X d�=dM2X is measured for the proess p ! XY , inthe kinematial domain: Q2 � 0.01 GeV2, MY < 1.6 GeV and j t j< 1 GeV2at three p enter of mass energies Wp = 91, 187 and 231 GeV. Here MXand MY represent the dissoiative masses respetively at the photon andproton verties. Q2 is minus the square of the four-momentum arried bythe exhanged photon and t is the square of the four-momentum transferredto the proton.From the present measurement an e�etive regge trajetory interept hasbeen derived. The same measurement, together with previously measuredleading proton data [2℄ and �xed target data [3℄ were subjeted to a tripleregge analysis.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3225)



3226 R. Heremans2. The di�erential ross setion M2Xd�(p! XY )=dM2X2.1. Rapidity gap measurementThe sample of di�rative photoprodution events was seleted by requir-ing an eletron in one of the eletron taggers at 33 m or 44 m and a largerapidity gap (�� � 4) in the forward diretion by requiring no ativity inthe forward detetors and �max < 3:2. Fig. 1(a) shows the ross setion forMY < 1.6 GeV and j t j< 1 GeV2 and is ompared with an earlier mea-surement [1℄ at enter of mass energies Wp = 187; 231 GeV. The statistialerror dereased by a fator of three, but the measurement is still dominatedby a large systemati unertainty on the aeptane fators obtained fromthe Monte Carlo programmes PHOJET and PYTHIA.(a) (b)
()

Fig. 1. (a) Comparison of the present di�erential ross setion M2X d�(p !XY )=dM2X with that of an earlier measurement [1℄. (b) Leading proton di�er-ential ross setion d�(p ! Xp)=dz from [2℄. () E�etive interept �e�(0) asfuntion of M2X (blak dots), together with the result of the leading proton data(irle). The error band gives the value of �P(0) as obtained from a triple regge�t (see Setion 3.2). The inner error bars are statistial and the outer error barsrepresent the sum of the statistial and systematial errors in quadrature.



Inlusive Di�rative Dissoiation in Photoprodution at HERA 32272.2. Leading proton measurementIn ontrast to the rapidity gap measurement where the dissoiative masswas reonstruted using the di�erent H1 detetor omponents, the satteredproton energy is in the ase of the leading proton sample measured in theforward proton spetrometer. The photon dissoiative mass is then obtainedfrom the relation M2X = W 2p(1 � z), where z = E0p=Ep is the ratio ofthe sattered proton to the inoming proton energy. The di�erential rosssetion shown in Fig. 1(b) is observed to be roughly independent ofWp andz [2℄. Rewriting this ross setion as a di�erential ross setion as a funtionof the dissoiative mass, M2Xd�=dM2X rise with M2X at �xed Wp as an beseen in Fig. 2.

Fig. 2. The triple regge �t ompared with the H1 rapidity gap data, the H1 leadingproton data and �xed target data.3. Regge analysis3.1. Determination of an e�etive interept �e�(0)In the single regge limit from the regge formalism [4�6℄, the di�erentialross setion M2Xd�=dM2X is expressed as a sum over all ontributing tra-jetories. Assuming that this sum an be represented by a single e�etivetrajetory, theW dependene of the ross setion at �xedM2X an be writtenafter integration over t as:M2X d�dM2X / �W 2�2�e� (0)�2 e�Bjtminj � e�BjtmaxjB ; (3.1)



3228 R. Heremanswith B = b0 + 2�0 ln �W 2p=M2X�, b0 = 4:6 � 0:6 GeV�2, �0 = 0:26 � 0:02GeV�2 [7℄ and j tmax j=1 GeV2. A value for �e�(0) at �xed M2X an beobtained by �tting the W -dependene of the rapidity gap data (Fig. 1(a) foreah of the sixM2X-bins to formula (3.1). The results are shown in Fig. 1().A similar analysis performed on the leading proton data (Fig. 1(b)) leadsto an e�etive interept of �e�(0) = 0.33�0.04(stat)�0.04(syst) and is alsoshown in Fig. 1(). The result indiates that the rapidity gap data aredominated by pomeron exhange, while the leading proton data represent amixture of reggeon and pion exhanges. The band shows the predition ofthe pomeron interept obtained from a triple regge �t (see Setion 3.2).3.2. Triple Regge �tA ombined triple regge �t was performed on the rapidity gap, the lead-ing proton and �xed target data samples. The data were �tted to the ex-pression: d�dM2X = tmaxZtmin dt s0W 4 Xi;k Giik(t)�W 2M2X�2�i(t)�M2Xs0 ��k(0)in whih i an be a pomeron, reggeon or pion and k a pomeron or reggeon.Possible interferene terms have not been onsidered. The trajetories areassumed to take the linear form �i(t) = �i(0) + �0t. The funtions Giik(t)may be fatored into produts of terms �(t) desribing the ouplings of thereggeons to external partiles and giik(t) the three-reggeon oupling. The tdependene of these terms are parametrized here as �pi(t) = �pi(0)ebpi:t andgiik(t) = giik(0)ebiik :t. In the present �t (see Fig. 2) the 6 ouplings Giik(0)with i = P; �; R (= �; !; f or a) and k = P; R and �P(0) are left free.The remaining parameters are �xed to values found in the literature, i.e.�0P = 0:26 � 0:02, �R(0) = 0:55 � 0:10, �0R = 0:90 � 0:10, bpP = 2:3 � 0:3,bpR = 1:0� 1:0 and biik = 0:0 � 1:0 [4,7�10℄.Additional isospin exhanges may ontribute in the rapidity gap datawith respet to the proton tagged data sample, leading to e.g. Y = n or �'s.To aount for these additional exhanges the ratio for the pion exhangeontribution in the rapidity gap data to the tagged proton data is set to 3,aording to the relevant Clebsh�Gordan oe�ient, whereas to aountfor the unknown mix of isovetor and isosalar ontributions in the reggeonexhanges, a parameter R was introdued de�ned as the ratio of the RRkouplings in the rapidity gap data to that in the proton tagged data.From the result of the �t shown in Fig. 2 one dedues that the rapid-ity gap sample is dominated by pomeron exhange, the leading proton bypion exhange while the �xed target data are dominated by R exhanges.



Inlusive Di�rative Dissoiation in Photoprodution at HERA 3229The extrated value of the pomeron interept is found to be �P(0) =1.127�0.004(stat)�0.025(syst)�0.046(mod) and the isospin parameter to be R=11.4�0.2�6.8. The rather large value of R may indiate that a signi�antontribution from the proton resonanes are present and that re�nementsin the model used are required. However, the result for �P(0) is relativelyinsensitive to these model assumptions.
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Fig. 3. The evolution of �P(0) in funtion ofQ2 updated with this new measurementat Q2= 0 GeV2.In Fig. 3 the interept of the pomeron is shown as a funtion of Q2 up-dated with this new measurement. The new extrated value of the pomeroninterept is in good agreement with previous measurements from H1 andZeus. A possible rise for the pomeron interept is seen as a funtion of Q2.REFERENCES[1℄ H1 Collaboration, J. Adlo� et al., Z. Phys. C74, 221 (1997).[2℄ H1 Collaboration, J. Adlo� et al., Nul. Phys. B619, 3 (2001).[3℄ T.J. Chapin et al., Phys. Rev., D31, 17 (1985).[4℄ A. Kaidalov, Phys. Rep. 50, 157 (1979).
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