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Abstract. Thechagino-neutralingoroductionis oneof the mostpromisingSUSY processeshat
couldbeobsenedatthe Tevatron.Crosssectionsof theorderof 0.1 pb have not beenexcludedyet
underthe mSUGRA scenariowhereaghe trilepton signatureof the processs not contaminated
by significantstandardnodel backgroundsWe reporton the statusof CDF searchfor chagino-
neutralinoproductionat the Tevatronby presentinghe resultsof five multilepton subanalysesas
well astheresultof their combinationwhich leadsto our currentlower limit on the chagino mass
of 127 GeV/c? andupperlimit on the productioncrosssectiontimesbranchingratio to leptonsof
0.25pb at95%confidencdevel.
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1. INTRODUCTION

SupersymmetrySUSY) predictsfermionicpartnerdor the standardnodel(SM) gauge
bosonsandthe Higgs, the gauginosand higgsinos,which mix to give the obsenable
chaginosandneutralinosin minimal supersymmetriextensionf the Standardodel
(MSSM)with R-parity conseration,the chaginosandneutralinosareproducedalways
in associationwhereasthe lightest supersymmetrigarticle (LSP) is stable.In the
MSUGRA scenariothe LSP is the lightest neutralino.In this paperwe considerthe
associateghroductionof the chagino andthe next-to-lightestneutralinoat the proton-
antiprotonTevatroncollider. Dependingon the sleptonmassestheir decaywill proceed
eitherthroughsleptonswhich will alwaysdecayto leptons,or throughoff-shell gauge
bosonsvhichwill decayto leptonsonly afractionof thetime.In theformercaseamissing
Er (F7) will resultfrom the undetected. SPs,whereasn the latter casefrom boththe
LSPsandneutrinosrom theW decayslin bothcasestheexperimentakignaturas three
leptonsandFt ortwo same-chageleptonsandFr, thetrileptonsignaturedlemonstrating
thelowestSM backgrounds.

2. MSUGRA PARAMETERS

Our mSUGRA benchmarkassumesVlp = 100 GeVic?, My, = 180 GeV/c?, Ag = 0,
tanB = 5andu > 0, andcorrespondso chagino, next-to-lightestneutralino,andLSP
neutralinomassesf ~ 113,~ 118,and~ 66 GeV/c?, respectiely. Theproductioncross
sectiontimesbranchingatioto leptons(o x BR) is 0.642x 0.22 ph. For theestablisment
of our chagino massandproductioncrosssectionlimits we useanmSUGRA-inspired
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TABLE 1. The CDF chagino-neutralinoanalysescharacterizedasedon final lepton
flavor, triggers,andkinematics.

Analysis Trigger Leptonpr cuts(GeVic)
U+elu+elu High-pt singlemuon 20,10,5
etet+elu High-Et singleelectron 20,8,5
U +u+elu Low-pr dimuon 5,55
e+ e+track Low-Et dielectron 15,5,4
Same-chageeefupu/eu Low-Er(pr) singleelectron(muon) 20,10

MSSM modelfor a higherBR to electronsand muons:we assumealegenerateslepton
masseswhich reduceghe decayshroughtaus,useMg = 60 GeV/c?, Ag = 0, tan = 3
andyu > 0, wherethelower valueof Mg enhanceghe decayghroughsleptonsandvary
theM, /, gauginomassfrom 160to 230 GeV/c?.

3. CDF CHARGINO-NEUTRALINO SEARCHES

The Tevatronis currentlythe highest-enagy hadroncollider in theworld colliding pro-
tonswith antiprotonsat centerof-massenepy of \/s=1.96 TeV. CDF[1] is amultiple-
purposedetectorof particlescoming from the Tevatron collisions. The CDF analyses
we presentuseintegratedluminositiesbetween300 and 750 pb~L. Five analysesvere
developed characterizedby the kind, number andmomentaof the final objects.High-
Er(pr) single electron(muon)and low-Et(pr) double electron(muon)riggers were
utilized, requiring a single lepton with trans\erseenegy or momentumhigher than
18 GeV(GeVk), or two leptonswith trans\erseenegy or momentumgreaterthan 4
GeV(GeVk) respectiely. The standardCDF lepton identificationcuts are appliedto
electronandmuoncandidate®ffline, andthe jetsarecorrectedandcountedf theiren-
ergy exceeds20 GeV. Table 1 describeghe five analysesve presentn this paper All
of our analysesre statisticallyunbiasedkinematiccontrol regionsareinvestigatedo
establisithecorrectunderstandingf the SM background# bothnumberof eventsand
shapeswhereaghe ssignal-rgion resultsareonly studiedat thevery end.

Main backgroundgo the chagino-neutralindeptonic signalare SM processeshat
resultto final statechagedleptonsand Fr from eitherundetectedr misreconstructed
physicalobjects.The maincommonbackgroundor all analysess the Drell-Yan (DY)
processwhich resultsto two real chaged leptons,with the presencef a third lepton
coming from lepton-misrecostructioffake) or corversions,and Er coming from the
misreconstructiomf the event. The dibosonproduction(WW, WZ, andZZ) is another
significantbackgroundwith an albundanceof leptons,and Er coming from the neu-
trino(s) or misreconstructionThe heary-flavor (HF) productionis a significantback-
groundfor thedimuon+leptoranalysighatconsidergeptonsatverylow trans\ersemo-
menta,whereaghe W + y productionis a significantbackgroundor the same-chaye
dileptonanalysisMost backgroundtontrolregionsinvestigatedaresub-domain®f the
Fr vs.dileptonmasgegion, with lower Ft andmasgsegionsusedfor theunderstanding
of the photonDY andpossibleHF production,whereaghe Z-massregion is usedfor
our DY Monte Carlovalidation.



TABLE 2. Fractionof expectedSUSY signal, determinedfor our benchmarkSUSY
scenarioandsourcef SM backgroundor all channels.

Analysis SUSY WW/WZzZ/zZZ DY+y  Fakes Other
U+ el + elu 65% 16% 9% 9% 1% (tt)
e+e+elu 74% 10% 10% 5% 1% (tt)
U+ +elu 58% 10% 6% 16% 10% (HF)
e+ e+ track 63% 17% 12% included 8% (tt)
Same-chageeejupl/ey  32% 9% 12% 13%  34%W+Yy)

Thesignal-rgion requiremenfor all analysess the enegy isolationandgoodspace
separatiorof the final objects,electronsmuonsandtracks.High Er above 15 or 20
GeV is requiredand 7 is correctedfor the muonsand jets. The dilepton massof
at leastthe leadingleptonsis requiredto be away from the Z-massregion (76-106
GeV/c?). The dileptonmassmustbe above 15 or 25 GeV/c?, for the reductionof the
QCD backgroundphotonDY andremoval of resonanced.ow multiplicity of jetsis
required,for the reductionof the top backgroundandW /Z+jets.A@ cutsbetweenthe
muonsfor the reductionof residualcosmics andbetweenrary leptonsfor the reduction
of theDY backgroundareapplied.

Commonchallengesfor all analysesare the fake estimationand the corversions
modeling. The fakes are estimatedby the applicationof a fake rate, extractedfrom
several jet-rich datasamplespn all the tracksandjets of eachevent. The corversions
are studiedin detail in conversions-richdatasamplesand a scalefactor (SF) of the
inefficiency of thecorversiongemovalis appliedontheDY+y MC. TheHF background
Is estimatedusing data:a HF-rich datasampleis constructedoy reversingthe impact
parameterequiremenfor at leastone of the two muons,andits dimuon massfitted
to the datafor properweighting. The resultof our data-basethackgroundestimationis
verysatistctoryin bothabsoluteyieldsandkinematicdistributions.Table2 summarizes
the sourcef the backgroundgor our analysesandthe fraction of expectedsignalfor
our SUSY benchmark.

Systematiancertaintiecomefrom MC statisticg(15-20%),thejet enegy scale(15-
20%), the fake rate and HF estimation(5-15%), corversionsremoval (10%), lepton
identificationandtrigger SF (2-6%), theoreticalcrosssectiong1-7%), initial andfinal
stateradiation(5%), andPDF andQ? (2-6%).

4. RESULTSAND CONCLUSIONS

After satishctory agreemenbetweendataand expectationin our control regions, we
look atthedatain our signalregions.Table3 shovs the expectedSM andSUSY events
in the signalregion for all analysesaswell asthe obsened data.We seeone high-
pr uuu event,whenwe expectl.4+ 0.2 from the SM for thatchannel,oneee+track,
whenwe expect0.5+ 0.1, and9 same-chaye dileptons,whenwe expect7 + 1. These
resultsare consistentwith the SM prediction,and we thus proceedsettinga limit on
the chagino massandproductioncrosssection.Using a frequentistsapproacH2], and
properlycombiningourresultsakingoverlapsnto accountwe obtaintheexclusionplot
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TABLE 3. ExpectedSUSY signal,estimatedSM backgroundandobsenedeventsfor all channels.

Analysis Luminosity(pb~!) SM Background SUSYsignal Obseredevents
U +elu+elu 745 14+0.2 2.6+0.2 1
e+e+elu 345 0.17+0.05 0.49+0.05 0
U +u+elu 310 0.13+0.04 0.174+0.03 0
e+e+track 610 0.5+01 0.82+0.06 1
Same-chageeejuuleu 705 71 3.2+0.3 9
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FIGURE 1. Theobseredeventsfor same-chageeefuu/eu, u + elu + elu ande + e + trackanalyses
(signalexpectationfor our benchmarlSUSY scenario).
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FIGURE 2. Theexclusionplot aftercombiningall analyses.
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