
Vol. 33 (2002) ACTA PHYSICA POLONICA B No 11
SUSY SEARCHES AT THE TEVATRONLATEST RUN I RESULTS, PROSPECTS FOR RUN II�Raimund StröhmerLMU Münhen, Am Coulombwall 1, D-85748 Garhing, Germany(Reeived July 1, 2002)In this artile we will present resent results of SUSY searhes for Run Iand we will give an outlook on prospets for SUSY searhes in seletedhannels for Run II.PACS numbers: 14.80.Ly 1. IntrodutionAfter major upgrades of the Tevatron aelerator and both detetorsCDF and D0, data taking at a enter of mass energy of 1.96 TeV has startedin the spring of 2001. The goal of the �rst phase of Run II is to ollet 2 fb�1per experiment and thus inrease the statistis available from Run I by afator of 20. Both, the inreased statistis and major upgrades of the dete-tors will inrease the reah for SUSY signatures signi�antly. For seletedhannels the Run II prospets will be shown. With the urrently availablestatistis it is not jet possible to improve the Run I results. The data hashowever been used to alibrate the detetor and to study the detetor perfor-mane for signals relevant to SUSY searhes like missing transverse energyor dilepton mass spetra in detail.In Run I eah Tevatron experiment olleted about 100 pb�1. Sine datataking ended in 1995, resent analyzes are therefore either very sophistiatedapproahes trying to optimize the use of the available data or they over moreexoti SUSY deay hannels sometimes reinterpreting existing analyzes inlight of these hannels.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(3887)



3888 R. Ströhmer2. Searh for heavy partiles deaying into eletron and muonThe CDF ollaboration performed a searh for heavy partiles deayinginto an eletron and a muon. Figure 1 shows preliminary results for the in-variant eletron muon mass. The largest bakground is due to Z0= ! �+��events where one � deays into an eletron plus neutrinos and the other intoa muon plus neutrinos. Beause of the missing neutrino momentum the in-variant mass peak is shifted below the Z0 resonane. There is only one eventleft above 100 GeV. The analysis an therefore be used to set limits on theR-Parity Violating (RPV) deay of sneutrinos into an eletron and a muon.In the right plot of �gure 1 the preliminary limit is expressed in terms of thesneutino prodution ross setion times its branhing ratio into an eletronplus a muon. The ross setion is normalized to the ross setion of theproess Z0 ! e+e�. The struture below 100 GeV is due to the andidateevents; above that the hange in the limit is aused by the dependene of theevent seletion e�ieny on the sneutrino mass. To illustrate how this lim-ited an be used to test SUSY parameters, the expeted ross setion for aspeial set of RVP ouplings is given. For these parameters sneutrino massessmaller than the value at whih both urves interset an be exluded.
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0 100 200 300 400 500Fig. 1. Invariant eletron muon mass and limit on the sneutrino mass.3. Trilepton hannelOne of the most promising SUSY searh hannels in Run II will be thetrilepton plus missing energy hannel. The dominating SUSY soure fortrilepton events will be p�p ! �02��1 with the deays �02 ! l+l��01 and��1 ! l���01. Figure 2 shows as an example the expeted reah in Run II
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Fig. 2. Expeted Run II reah of the trilepton analysis in the m1=2�m0 plane fortwo vales of tan� and �.in the m1=2�m0 plane for two values of tan � and � [1℄. In order to inreasethe seletion e�ieny for early Run II analysis, one an also searh for thistype of deays by requiring two same sign leptons. This will at the sametime inrease the bakground.The Run I trilepton searhes have been interpreted by the D0 Collabo-ration in the ontext of R parity violation deays of the Lightest Supersym-metri Partile (LSP) [2℄. If one assumes only a small RPV ontributionthe prodution and deays of SUSY partiles will be exatly the same as inmodels without RPV exept that the LSP will deay. For this analysis adeay into two harged leptons and a neutrino were assumed. This gives atotal of 4 harged leptons from whih three are required by the event sele-tion. Figure 3 shows the derived limits in the m1=2�m0 plane. In priniplethe analysis does not depend on the strength of the RPV oupling sine theLSP deay is the only plae where this oupling enters. However, if in thease of weak RPV the lifetime of the LSP get so large that it only deaysafter it moved a signi�ant distane in the detetor. Sine he sensitivity ofthe analysis has not been tested for this e�et only points above one of thedashed urves (depending on the assumed strength of the RPV oupling),
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Fig. 3. Limits in the m1=2�m0 plane from RPV deays of the LSP. Events belowthe solid and above the dashed and dashed-doted lines are exluded.where the deay length is smaller than 1 m, are exluded. The �avors ofthe leptons in the LSP deay depend on the RPV ouplings whih dominatesthe deay. Points below the orresponding urve are exluded. The dashedline gives the limit in sensitivity in m1=2 for the least favored hannel (�233)4. Squark and gluino searhThe CDF Collaboration updated their squarks and gluino searh by ananalysis based on a multi-jet plus missing transverse energy signal [3℄. Theanalysis requires three jets, large missing transverse energy and a large valueof HT de�ned as the salar sum of the missing transverse energy as well asthe transverse energies of the seond and third jet. In addition events withhigh energeti isolated traks were rejeted beause these traks ould be dueto harged leptons fromW deays whih also would produe a high energetineutrino. For the analysis it was important that the missing momentum didnot point along one of the jet diretions or in diretions not fully overed bythe detetor. Figure 4 ompares the data with the standard model preditionfor the expeted events. A total of 74 events where observed while 76 � 15are expeted from standard model bakgrounds (41 from QCD and 35 fromeletroweak proesses). The �gure also shows the improved limit in them~g�m~q plan.
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Fig. 4. Compassion of data (points) and standard model predition (histograms).Improved exlusion region in the m~g�m~q plan.For Run II one expets to improve the limit on the gluino mass to about400 GeV independently of the squark mass.5. ConlusionThe analysis of the Run I data is nearly ompleted. For Run II largeimprovements of the SUSY reah are expeted beause of the 20 fold inreasein statistis, the 10% inreased enter of mass energy and the signi�antlyimproved detetors. REFERENCES[1℄ V. Barger, C.E.M. Wagner et al., hep-ph/0003154.[2℄ B. Abbott et al. (D0 Collaboration), Phys. Rev. D Rapid. Comm. 62, 071701(2000).[3℄ T. A�older et al. (CDF Collaboration), Phys. Rev. Lett. 88, 041801 (2002).


