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QCD ANALYSIS OF THE DIFFRACTIVEMEASUREMENTS AT HERA AND TEVATRON�L. ShoeffelServie de Physique des Partiules, CE-Salay91191 Gif-sur-Yvette Cedex, Frane(Reeived May 23, 2002)In the following, we present a QCD analysis of CDF data on singledi�rative events and we extrat the gluon fration in the Pomeron from thisstudy. Then, we ombine both HERA and Tevatron results on di�ration ina same QCD framework to searh for ommon parton distributions. As thedijet mass fration, measured at CDF with a double di�rative exhangesample of events, is very sensitive to the gluon density in the Pomeron, wepresent some omparisons of this dijet mass fration with gluon densitiesextrated from HERA or CDF single di�rative data.PACS numbers: 11.10.Hz, 12.38.Bx, 12.38.Cy1. IntrodutionIn a previous paper [1℄, we have derived parton distributions for thePomeron by applying QCD �ts (following DGLAP evolution equations) toHERA data [2,3℄, showing that a large gluon ontent of the Pomeron an beextrated from hard di�ration in Deep Inelasti Sattering (DIS) at HERA.In referene [1℄ we have also mentioned that QCD �ts obtained from HERAdata allow to make diret omparisons for di�rative measurements at theTevatron. In the following, we keep on this analysis and searh for partondistributions in the Pomeron whih an reprodue these CDF data and weombine both HERA and Tevatron results on di�ration. As the dijet massfration, measured at CDF with a double di�rative exhange sample ofevents, is very sensitive to the gluon density in the Pomeron, we presentsome omparisons of this dijet mass fration with gluon densities extratedfrom HERA or CDF single di�rative data.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3425)



3426 L. Shoeffel2. QCD �ts of CDF measurements ~FDjjOur aim in this paragraph is to reprodue the QCD analysis of referene[1℄ to CDF measurements of the di�rative jet ross-setion measurement~FDjj(�) at Q2 = 75 GeV2 [4℄, with~FDjj(�) = xP=0:095ZxP=0:035 fP=p(xP)FPjj(Q2; �) + fR=p(xP)FRjj(Q2; �) dxP : (1)As was done in Ref. [1℄, we assign parton distribution funtions to thePomeron and to the Reggeon. A simple presription is adopted in whihthe parton distributions of both the Pomeron and the Reggeon are param-eterised in terms of non-perturbative input distributions at some low saleQ20 = 3 GeV2.For the Pomeron, a quark �avour singlet distribution (zSq(z;Q2) = u+�u + d + �d + s + �s) and a gluon distribution (zG(z;Q2)) are parameterisedand evolved to higher Q2 (Q2 = 75 GeV2) aording to next-to-leadingorder DGLAP evolution equations. The trajetory interepts are �xed to�P = 1:08 and �R = 0:62. We �nd a good onvergene with �2=dof =5:72=7 = 0:82 and omparisons between these QCD �ts and the CDF datapoints is shown in �gure 1. Moreover, the gluon density is found to be
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1Fig. 1. Comparison between the CDF data points (triangles) and the QCD �ts forCDF only (full line) as well as the QCD �ts for both H1 and CDF measurements(dashed line for the �t of H1 data only and dotted line for the ombined �t of H1and CDF). We present also the ombined �t of ZEUS and CDF data (dashed-dottedline).



QCD Analysis of the Di�rative Measurements at . . . 3427proton-like with a gluon fration in the Pomeron of 70 � 5%. Results areshown in �gure 2. As this result is larger than expeted from the �ts ofrapidity gaps fration, we have searhed for solutions with a lower gluonontent. If we aept a higher �2, we have shown that we an modifyslightly the set of parameters in order to �nd a gluon fration of 60 � 5%(with �2=dof = 12:3=7 = 1:75).
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0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6Fig. 2. Ratio of the quark �avour singlet (zS, left) by the gluon (zG, right) dis-tributions of the Pomeron derived from H1 di�rative data (full lines) and CDFdi�rative data (dashed lines). We present two di�erent urves for CDF distribu-tions at Q2 = 75 GeV2, whih orrespond to two di�erent parametrisations for theinput distributions.In the disussion above we have also onsidered �P = 1:08 and the resultsare presented with this value of the Pomeron interept. Also, letting �P freein these QCD �ts we an on�rm that a soft value for the Pomeron intereptis favoured in the ase of di�rative Tevatron data.3. QCD �ts of CDF and HERAWe have tried to �t together the measurements of H1 on FD(3)2 and ofCDF on ~FDjj . We have found that, whatever the initial parametrisationsonsidered, it is impossible to �nd a set of parametrisations for zS (z;Q2 =Q20) and zG(z;Q2 = Q20) whih gives a reasonable QCD �ts (Q20 = 3 GeV2).The result is presented in �gure 1. For di�erent parametrisations, the �2= dofvalue for H1 stays below 1:5 and the the �2= dof value for CDF is around80. Hene, the ombination of both data sets in the same �tting protool isimpossible.



3428 L. ShoeffelThen, we redo the QCD analysis with ZEUS di�rative struture fun-tions and CDF data. In this ase, the statistial signi�ane of the ZEUSdata is not ompletely dominant as in the H1/CDF ombined �ts. We �nd a�2=dof for ZEUS around 3 and a �2= dof value for CDF is around 25. Hereagain, the �2=dof is very bad and it is impossible to ahieve a global �t ofZEUS di�rative struture funtions and CDF single di�rative data.4. Dijet mass fration and QCD �tsAs the dijet mass fration (obtained from a sample of events with doublePomeron exhange at CDF) is also very sensitive to the gluon density in thePomeron, we have tried to see if it was possible to reprodue the dijet massshape from the gluon distribution extrated above from the QCD analysis ofthe single di�rative data at CDF. The result is presented in �gure 3, whihshows that the desription is very bad. Also, when using the H1 QCD�t results to foreast the CDF dijet mass fration, we get the omparisonpresented in �gure 4. The desription is fairly good. We an onludethat double di�ration at Tevatron (giving the dijet mass fration) is loserto HERA hard di�ration (H1 struture funtion) than from the resultsdedued by �tting the single di�rative dijet ross-setion ~FDjj of CDF.
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Fig. 4. Dijet mass fration for CDF ompared with expetations derived from H1QCD �ts results. The points are CDF data and the dashed area the expetationsfrom the gluon density extrated from the QCD analysis of H1 di�rative struturefuntions. The agreement is fairly good.5. ConlusionsIn this paper, we have presented a QCD analysis of di�rative CDF data.We have extrated parton distributions in the Pomeron whih an reproduethese CDF ~FDjj measurements. We have shown that the gluon density ob-tained is proton like and quite small at high � ompared to HERA predi-tions. Also, the Pomeron interept favoured by the QCD �ts on CDF datais found to be �P = 1:08 (whereas at HERA a harder value of �P = 1:20is dedued). Then, we have shown that a ombined QCD analysis of bothHERA and Tevatron results on di�ration is impossible. As the dijet massfration, measured at CDF with a double di�rative exhange events sam-ple, is also very sensitive to the gluon density in the Pomeron, we havepresented some omparisons of this dijet mass fration with gluon densityextrated from CDF and HERA single di�rative data. We have shown thatthe Pomeron gluon density extrated from CDF ~FDjj measurements annotreprodue the dijet mass fration shape but that the HERA gluon distri-bution ould math. We an onlude that double di�ration at Tevatronis loser to HERA hard di�ration than from the results dedued by �ttingthe single di�rative dijet ross-setion ~FDjj of CDF.
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