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HIGGS BOSON PRODUCTION VIADOUBLE POMERON EXCHANGEAT THE TEVATRON AND THE LHC�M. BoonekampCERN, CH-1211, Geneva 23, SwitzerlandandCEA/DSM/DAPNIA, CE-Salay, 91191 Gif-sur-Yvette, Frane(Reeived July 5, 2002)Double di�rative Higgs boson prodution is assessed in the piture ofomposite Pomeron ollisions. It is shown how the introdution of Pomeronparton densities allows to desribe some ritial aspets of the existingdata, and how these and future measurements of double di�rative dijetprodution will allow to onstrain the non-perturbative parameters involvedin the proess.PACS numbers: 13.85.Hd, 14.80.Bn1. IntrodutionReent studies [1℄ suggest that an interesting hannel to observe theHiggs boson is the Double Pomeron Exhange proess (DPE). We present,in the following, our estimates obtained in the inlusive piture of doubledi�rative interations. Our model and its onsequenes is outlined in the�rst setion; the seond setion disusses its alibration on oming DPE dijetdata. 2. Bialas�Landsho� model with omposite PThe starting points of our model are the preditions by Bialas, Landsho�,Szeremeta and Janik in the beginning of the 1990's [2℄, onerning Higgsboson and dijet prodution in exlusive P�P ollisions:p+ p! p+H + p ; p+ p! p+ jet + jet + p ;� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3485)



3486 M. Boonekampwhere the pomerons are emitted in the t-hannel (following a Regge tra-jetory �(t) as obtained from hadron-hadron total ross-setions [3℄) andfuse into a Higgs boson or a jet pair. These proesses are haraterized byextremely lean �nal states, in whih (as was realized later [4℄) the entralmass an be obtained with high preision from measurements of the outgo-ing protons momenta, promising signi�ant enhanement of the Higgs signalover the dijet bakground. Further signal enhanement omes from the he-liity onstraints on the dijet �nal state, induing light-quark suppressionproportionally to their mass.In our approah, the pomerons are seen as omposite objets (with par-ton densities), so that the �nal state beomes:pp! p+X +H + Y + p ; pp! p+X + jet + jet + Y + p ;where now X and Y �gure the remnants of the P�P ollision. We assumethat the Pomeron formation remains a soft, long-timesale proess whihagain follows the Regge trajetory used in the original model; and thatperturbative QCD applies at the hard vertex, where we use the language ofPomeron parton densities.Given the above, the di�erential ross-setions for inlusive Higgs bosonand dijet prodution via DPE beome:�H / CH �xg1xg2sM2H �2" ÆH Yi=1;2"GP (xgi ) ��0v2i1� �iF (v2i )# ;�JJ / CJJ �xg1xg2sM2H �2" Æ2JJ Yi=1;2 hGP (xgi )��0v2ii F (v2i )iFJJ :The onstants CH , CJJ are normalizations ontaining fators related to thehard matrix elements together with a ommon fator G8 due to the non-perturbative oupling at the proton�Pomeron vertex. The xgi de�ne thePomeron momentum fration arried by the gluons involved in the hard pro-ess, GP (xgi ) are the orresponding struture funtions (as extrated fromthe HERA experiments [5℄; the hard sale �2 is taken to be 75 GeV2), vi arethe transverse momenta of the outgoing protons, �i are the proton momen-tum losses (required to be smaller than 10%) and �i are the jet rapidities.F (v2i ) = exp(�2v2i �); � = 2GeV�2 is the proton form fator; FJJ is theross-setion of the hard gg ! q�q; gg proesses; �nally the Pomeron traje-tory is �(t) = 1 + " + �0t, with " = 0:08 and �0 = 0:25 GeV�2 as obtainedfrom hadron�hadron total ross-setions [3℄.The onsequenes of our assumptions are threefold. We realize thatthere are a number of unknown fators (non-perturbative ouplings, nor-malization of GP (xgi )) whih prevent us from giving absolute preditions for



Higgs Boson Prodution via Double Pomeron Exhange : : : 3487all proesses, so that the model has to be alibrated on data. In parti-ular, all normalization unertainties disappear in the ratio �H=�JJ , whihsuggests that a reliable estimate of Higgs boson prodution rates an be ob-tained after normalizing our dijet predition to the observed ross-setion.Further, sine the proess is now inlusive, dijet prodution is again �avour-demorati. Finally, the presene of Pomeron remnants destroys the relationbetween the outgoing proton momenta and the entral mass, so that new,more involved experimental methods have to be onsidered. These are dis-ussed in [6℄.Notie also the ross-setion dependene on the Pomeron trajetory pa-rameters " and �0. Sine the value of these parameters seems to depend onthe physial environment (for instane, a Regge �t to di�rative HERA dataleads to " = 0:2 [5℄, a value whih was also used in [7℄), the possibility ofestimating them from data (rather than taking " = 0:08 for granted) is alsoonsidered. 3. Model alibration on dataThe CDF Collaboration has published results on double di�rative dijetprodution [8℄, obtaining a measured ross-setion of 43.6 nb (� 50% sys-temati error). The predition of our model (with parameters as explainedabove, and after reproduing the experimental uts) is 11.5 nb. This leadsto a saling fator of 3.8, whih at this point summarizes all unknown pa-rameters.An indiator of the �inlusiveness� of the proess is given by the dijetmass fration, de�ned as the ratio of the dijet mass measured in the entralregion, and the missing mass from the outgoing protons. This ratio shouldbe 1 (up to experimental resolution e�ets) for exlusive events. We see in�gure 1(left) that this piture is strongly disfavoured by the data. On theontrary, our model reprodues the distribution well, supporting the oneptof a omposite pomeron. Higgs boson prodution ross-setions obtainedafter inlusion of the saling fator are displayed in �gure 2.We varied the "-parameter from our standard value (" =0.08) to anextreme value of " = 0:5. As an be seen from the di�erential ross-setionformulae, a higher "-value will indue higher ross-setion values, espeiallyat low entral mass. The importane of this e�et (up to a fator 5�10) isdisplayed in �gure 1(right). As a onsequene, a more omplete alibrationproedure involves �rst determining the dynamial parameters (primarily ",but also �0) on di�erential ross-setions, ompute total ross-setions withthe newly determined parameters, and �nally ompare to the measured valueto �x the unknown normalizations and extrat the saling fator. Of ourse,this study requires a muh larger data sample than is available, and will bepossible only after Run-II.
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Fig. 1. (Left): dijet mass fration distribution in the CDF data [8℄ (dots) and aspredited by the present model. (Right): omparison of d�JJ=dMJJ for di�erentvalues of " (" =0.08, 0.15, 0.25, 0.5 for light triangles, irles, dark triangles andsquares, respetively). All distributions are normalized to 1 at low mass.
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Fig. 2. Higgs boson prodution ross-setion obtained after normalization of thedijet predition.



Higgs Boson Prodution via Double Pomeron Exhange : : : 34894. ConlusionsThe present model qualitatively desribes the available and await to beput to further testing. The oming Run-II Tevatron data will onstrain theparameters in Regge-like double-di�ration models, using di�erential dijetross-setions. Assuming the usual value " = 0:08, Higgs boson produtionwill be small at the Tevatron (due to onstraints on the maximum protonenergy loss), and sizeable at LHC.The results presented in this ontribution ome from a fruitful ollabo-ration with Christophe Royon and Robi Peshanski.REFERENCES[1℄ J.-R. Cudell, O.F. Hernandez, Nul. Phys. B471, 471 (1996); E.M. Levin,hep-ph/9912403 and referenes therein; V.A. Khoze, A.D. Martin,M.G. Ryskin, Eur. Phys. J. C19, 477 (2001) and referenes therein.[2℄ A. Bialas, P.V. Landsho�, Phys. Lett. B256, 540 (1990); A. Bialas,W. Szeremeta, Phys. Lett. B296, 191 (1992); A. Bialas, R. Janik, Z. Phys.C62, 487 (1994).[3℄ A. Donnahie, P.V. Landsho�, Phys. Lett. B296, 227 (1992).[4℄ M.G. Albrow, A. Rostovtsev, hep-ph/0009336.[5℄ C. Royon, L. Shoe�el, J. Bartels, H. Jung, R. Peshanski, Phys. Rev. D63,74004 (2001).[6℄ M. Boonekamp, A. De Roek, R. Peshanski, C. Royon, hep-ph/0205332,submitted to Phys. Rev. Lett.[7℄ B. Cox, J. Forshaw, B. Heinemann, hep-ph/0110173.[8℄ T. A�older et al. (CDF Collaboration), Phys. Rev. Lett. 85, 4215 (2000).


