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STUDY OF THE FRAGMENTATION OF b QUARKSINTO B MESONS AT THE Z PEAK�ALEPH CollaborationCERN, CH-1211 Geneve 23, Switzerlandand University of Siegen, Germany(Reeived July 7, 2000)A study of the fragmentation of b quarks into B mesons is presented.The analysis makes use of the statistis olleted by the ALEPH exper-iment around the Z peak during the years 1991�1995. A semi-exlusivereonstrution of B ! l�D(�) deays is performed, by ombining leptonandidates with fully reonstruted D(�) mesons, while the neutrino en-ergy is estimated from the missing energy of the event. The mean re-dued energy of the weakly deaying and leading B meson is found tobe hxwdb i = 0:7198 � 0:0045(stat) � 0:0053(syst) and hxLb i = 0:7394 �0:0045(stat) � 0:0053(syst) respetively.PACS numbers: 14.65.Fy 1. IntrodutionIn high energy proesses whih involve strong interations the quarksappear as jets of olourless hadrons. The proess of hadron prodution isdesribed as the onvolution of a perturbative part and the non-perturbativefragmentation proess itself. The latest is parametrised in terms of the vari-able z: z = (E + pk)hadron=(E + p)quark, where pk is the hadron momentumalong the diretion of the quark, and (E + p) is the sum of the energyand momentum of the quark just before fragmentation. Unfortunately zis not aessible experimentally on an event by event basis. Instead, en-ergy spetrum of b hadrons an be desribed in terms of the saled meanenergy xwd(L) = Ewd(L)=Ebeam, where Ewd(L) denotes the energy of theweakly deaying (leading) b hadron. The main di�erene to the z variableis that Ebeam does not unfold the e�ets of initial and �nal state radiationand hard gluon emission. In the analysis presented, the energy distribution� Presented at the Meson 2000, Sixth International Workshop on Prodution, Proper-ties and Interation of Mesons, Craow, Poland, May 19�23, 2000.(2477)



2478 ALEPH Collaborationof the weakly deaying and the �rst (leading) b hadron after fragmentationproess is reonstruted by investigating semileptoni deay of B0 and B+�:B ! l�D(�), pairing lepton with fully reonstruted D meson.2. Events seletionThe deays B ! l�D(�) are searhed for events ontaining at least onelepton. The transverse momentum pT of the lepton with respet to the jet towhih it belongs, is required to be larger than 1 GeV/. This helps rejetingfake leptons and leptons not oming from diret deay of b hadrons. Eventsare divided into two hemispheres using the thrust axis. In eah hemispherea D� meson is reonstruted. For eah lepton with a reonstruted D�,at least two harged traks from the D deay must have VDET hits, inorder to ensure a good reonstrution of the D vertex position and rejetombinatorial bakground. Traks from the D deay are �tted to a ommonvertex. A ombination of traks is rejeted if the �2=dof of the �t is toobig. The purity of the seleted events is alulated from the data, by �ttingthe reonstruted D0 mass peak in a window between 1.7 and 2.0 GeV.3. B energy reonstrutionThe energy of the weakly deaying B ! l�D(�) is estimated asxreob = (El +ED� +E�)=Ebeam. Both El and ED� are easily estimatedusing diret reonstrution methods. The neutrino energy E� an be evalu-ated as E� = Ehemitot �Ehemivis with Ehemitot = Ebeam+(m2same �m2oppo)=4Ebeam,where the invariant masses msame and moppo are omputed using all thepartiles in the same and opposite hemispheres with respet to the leptonhemisphere. 4. AnalysisThe raw redued energy distribution for the weakly deaying B meson isreonstruted in 20 bins. In eah of them the non-bb Monte Carlo estimatedbakground is subtrated from the spetrum. With these events two di�erentkind of analysis an be performed:� A model-dependent analysis: fragmentation models present in litera-ture are used; this analysis the shape of the probability of a B hadronto be generated with a given z, is imposed in the Monte Carlo gen-erator. The reonstruted spetra obtained from the simulation areompared with xreob spetra from the data using a �2 tehnique.� A model-independent analysis, in whih the shape of xwl(L)b is reon-struted orreting the measured xreob spetra for Monte Carlo esti-mated aeptane, detetor resolution and missing partiles.
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Fig. 1. Redued energy of the weakly deaying B hadron, as reonstruted fromdata in omparison with fragmentation models.5. ConlusionUsing the full LEP I statistis olleted by the ALEPH experiment atthe Z resonane, about 3000 semileptoni B0 and B� deays were seleted.The mean value of the redued energy of the weakly deaying and leadingB meson amounts to hxwdb i = 0:7198 � 0:0045(stat) � 0:0053(syst) andhxLb i = 0:7394 � 0:0045(stat) � 0:0053(syst) respetively. The present resultis ompatible with the previous ALEPH analysis [1℄ and with the reentresults from SLD [2℄; it is about 2 sigma higher than the previously publishedresults by OPAL [3℄ and DELPHI [4℄.REFERENCES[1℄ D. Buskuli et al., Phys. Lett. B357, 699 (1995).[2℄ K. Abe et al., SLD Collaboration, SLAC-PUB-8316.[3℄ G. Alexander et al., Phys. Lett. B364, 93 (1995).[4℄ DELPHI Coll. EPS-HEP 95, Ref. eps0560, DELPHI 95-103.


