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HARD PQCD JETS AND CHARMIN DIFFRACTIVE DIS�Albreht KyrieleisII. Institut für Theoretishe Physik, Universität HamburgLuruper Chaussee 149, 22761 Hamburg, Germany(Reeived June 6, 2002)A two gluon model of di�rative DIS is used to desribe di�rative D�prodution and di�rative dijets. Using three di�erent unintegrated gluondensities a omparison with H1 data is made. The 2-gluon model fairlywell desribes both proesses at xP< 0:01.PACS numbers: 12.38.Aw, 12.38.Bx, 13.87.Ce1. The 2-gluon model of di�rationThe proess of inlusive DIS in the proton rest frame is to lowest orderthe interation of a q�q pair with the proton (olor dipole piture). It seemsnatural to think of di�ration as a q�q state (and q�qg, q�qgg, . . . ) represent-ing the photon, interating with the proton and then hadronizing into thedi�rative system.In the 2-gluon model the photon �utuates into massive q�q and q�qgstates that interat with the proton by the exhange of 2 gluons in a olorsinglet [1, 2℄. The proton struture enters via the unintegrated gluon den-sity F(xP; l2) whih is taken from inlusive DIS. The alulations are madein the region of large di�rative mass M using the leading log(1/xP) ap-proximation. With the usual de�nitions xP= (Q2 +M2)=(M2 +W 2p) and� = Q2=(Q2 +M2) this is:� ; xP � 1 or Q2 �M2 � W 2p :To avoid soft divergenies a lower uto� kutT on the outgoing gluon momen-tum is introdued whih has to be �xed.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3505)



3506 A. KyrieleisThe appliability of this pQCD model must be justi�ed by the preseneof hard sale (apart from Q2 whih should not be too small). The hard salean be provided by high kT of the �nal partons (hard jets) or by the massof heavy quarks (D� prodution); these two ases have been disussed in [2℄and will be adressed here.2. Di�rative D� produtionWe have applied the 2-gluon model to di�rative D� meson produtionmeasured at H1.We used 3 di�erent unintegrated gluon densities whih have to be on-voluted with the sattering matrix element. In ase of the NLO GRV gluondensity [3℄ whih is de�ned down to Q20 = 0:4 GeV2 we introdued a lowerintegration limit of 0:4 GeV2. We also took F(xP; l2) from the saturationmodel [4℄ whih is de�ned for all l2. As a third alternative we used a CCFMbased unintegrated gluon density [5℄, also de�ned down to l2 = 0.

Fig. 1. Di�rative D� prodution from H1 [6℄, ompared with di�erent models.The 2-gluon model (BJLW) uses F from NLO GRV.



Hard pQCD Jets and Charm in Di�rative DIS 3507The H1 measurements [6℄ are shown in Fig. 1. To reonstrut the D� thehannel D�+( �d) ! K��+�+slow (and ..) has been used. The results ofthe 2-gluon model with two di�erent uts on the outgoing gluon kutT show(Fig. 1): The uto� mainly a�ets the overall height of the distributions; we�x kutT suh that the lower xP-bin is reprodued (kutT = 1:5 GeV), beausehere our alulation is most reliable. In the upper xP-bin we then undershootthe datapoint; here, probably, the exhange of subleading Regge trajetoriesis present, but not inluded in the model. The alulated �-distributionshows good agreement in the upper �-bin whereas it is too low in the lower�-bin. This might also be due to the missing subleading exhange, beausethe main ontribution to large di�rative masses (small �) omes from thelarge xP-region. In addition, the �gg state is probably important here.Also shown in Fig. 1 are the results of the resolved pomeron model whihassumes a partoni ontent in the pomeron, determined from measurementsof inlusive di�ration (FD(3)2 ). Whereas the upper xP- and the lower �-bin are well reprodued this model gives by a fator 2�3 too large resultsat small xP.
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Fig. 2. D� from H1, ompared with the 2-gluon model using F(xP; l2) from thesaturation model.Using an unintegrated gluon density based upon the saturation modelleads to the results shown in Fig. 2. Qualitatively the situation here is thesame as in ase of the GRV unintegrated gluon density. The same holds fora model where the unintegrated gluon density is based upon the CCFM-equation [5℄.



3508 A. Kyrieleis3. Hard di�rative dijetsThe de�nition of a di�rative event of 2(3) hard jets used by H1 allowsfor the presene of a (soft) Pomeron remnant. So one an apply the 2-gluonmodel with q�q and q�qg �nal state to dijet prodution, beause e.g. the gluonan provide the remnant. However to desribe 3-jet on�gurations one wouldhave to inlude also the q�qgg ontribution.Fig. 3 shows the H1 measurement of hard di�rative dijets [7℄. Thesame uto� as in ase of D� has been used (kutT = 1:5 GeV). With inputfrom either the saturation model or the GRV �t the data are fairly welldesribed, exept for small disrepanies in the z(jets)P distribution. CCFMleads to results that are, in general, too large.The results from the resolved pomeron model in hard dijet prodution arein very good agreement with all measured di�erential ross setions shownin Fig. 3 [7℄.
H1 Diffractive Dijets - xIP<0.01 (Fig. 11 from DESY 00-174)
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0 1 2 3Fig. 3. H1 dijets, ompared with the 2-gluon model and di�erent gluon densities(kutT = 1:5 GeV).



Hard pQCD Jets and Charm in Di�rative DIS 35094. ConlusionThe 2-gluon model takes non-perturbative input from inlusive DIS.With the gluon density based upon the saturation model and a lower uto�on the �nal state gluon kutT = 1.5 GeV the model gives at xP< 0:01 a rathergood desription of both hard dijets and D� prodution.To improve the desription in the large M2 region, and to be able todesribe the 3 di�rative jets of H1 the q�qgg ontribution should be inluded.A subleading reggeon exhange ould be modelled by a q�q exhange.REFERENCES[1℄ H. Lotter, Phys. Lett. B406, 171 (1997); J. Bartels, H. Jung,M. Wüsto�, Eur. Phys. J. C11, 111 (1999).[2℄ J. Bartels, H. Jung, A. Kyrieleis, hep-ph/0204269 to appear inEur. Phys. J. C.[3℄ M. Glük, E. Reya, A. Vogt, Z. Phys. C67, 433 (1995).[4℄ K. Gole-Biernat, M. Wustho�, Phys. Rev. D60, 114023 (1999).[5℄ M. Ciafaloni, Nul. Phys. B296, 49 (1988); S. Catani, F. Fiorani,G. Marhesini, Phys. Lett. B234, 339 (1990); S. Catani, F. Fiorani,G. Marhesini, Nul. Phys. B336, 18 (1990); G. Marhesini,Nul. Phys. B445, 49 (1995).[6℄ C. Adlo� et al. (H1 Collaboration), Phys. Lett. B520, 191 (2001).[7℄ C. Adlo� et al. (H1 Collaboration), Eur. Phys. J. C20, 29 (2001).


