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Abstract. This contritution reportson preliminary measurementsn searchedor squarksand
gluinosat CDF andD@ detectorsn pp collisionsat /s = 1.96 TeV. The analysesreperformed
usingeventtopologieswith multiple jetsandlarge missingenengy in thefinal state ThemSUGRA
scenarioand R-parity conseration is assumedNo excesswith respectto the StandardModel
predictionss obsenedandnew limits onthegluino andsquarkmassesireextracted.
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INTRODUCTION

SupersymmetrySUSY)[1] is an extensionof the Standardviodel (SM) that naturally
solvesthe hierarchyproblemand,at the sametime, providesa good candidatefor cold
dark matterin the universe.SUSY introducesa fermion-bosonsymmetrypredicting,
for every particlein the SM, the existenceof a supefpartner In mSUGRA [2], the
spectrumof particlesis definedby five differentparametersMo, My,,, Ao, tanB and
sign(u)). WhenR-Parity (Rp) is consered,the new supersymmetriparticleswould be
producedn pairsandultimately decayinto thelightestsupersymmetriparticle (LSP),
which is stableandescapeshe experimentalapparatusindetectedThis leadsto event
topologiescharacterizedby the presencef multiple jets, from the differentdecaysof
heavy sparticlesandlarge missingtrans\erseenegy (7 ) in thefinal state,andhave
beeninvestigatedy the CDF [3] andDd [4] detectors.

BACKGROUND PROCESSES

The supersymmetricsignal must be extractedfrom large backgroundcontributions.
QCD multijet processesvherethe Et is originatedby jetsreconstructedh partially in-
strumentedegionsof the detectoy constitutesone of the mostimportantbackgrounds,
togethemwith theproductionof Z andW bosonsn associatiowith jets,wherethemiss-
ing trans\erseenegy is originatedby the presencef neutrinosin the final stateor the
misidentificationof jets. In particulay Z — vv + jets constitutesan irreducibleback-
groundto the supersymmetrigignature.ln addition, WW andtt production,among

1 Spealer, on behalfof the CDF andD@Collaborations.



D@ Run Il Preliminary L=310 pb'
_\\I\‘\I\\ \\\\\\I‘I\I\‘\I\I_

%mf 3
h 200;— \\\\\ ;
il RN RN

I . RN
0 100 200 300 400 500 600
. 2
Gluino Mass (GeV/c')

FIGURE 1. 95%CL exclusionregionsin the gluino-squarkmassplane wheremSUGRAwith tanf3 =
3,Ap = 0andsign(u)<0is assumed.Thdifferentshadev bandsdenotetheresultof differentexperiments.
Thehashedegion containsno mSUGRAsolutionandthe dashedine is the expectedimit.

others, constitutesignificant backgroundprocesseghat must be taken into account.
D@ and CDF employed two differentmethodsto estimatethe dominantQCD back-
ground.D@ relieson afit to an exponentialfalling shape pasedon QCD dataat low

1 , andextrapolatest to theveryhigh 7 region. CDF decidedo generatenassve MC

samplego take into accountnon-gaussiatails in the Er distribution andthen,usedthe
datato checkthe MC absoluteyields. For therestof backgroundshothexperimentsex-

tractedpredictionsirom Monte Carlogenerator¢ALPGEN [5] in the caseof Z/W+jets
andPYTHIA [6] for WW andtt production)normalizecto NLO predictions.

EXPERIMENT AL STRATEGIES AND RESULTS

A mSUGRASscenariawvith Ag = 0, sign(u) = -1 andtanf = 3 (tan8 = 5) in the caseof
D@ (CDF) have beenassumedBoth experimentsappliedsimilar pre-selectiorcutsto
remove cosmicsandbeam-relatetbackgrounds.

In the caseof D@ the analysiswasbasedon 310 pb~! andthe cutswere optimized
in threedifferentregionsof the gluino-squarkmassplane.WhenMg > Mg, the squark
productionis enhancedndthefinal statesignatures characterizedby dijet eventsand
large missingtrans\erseenengy, sincethe producedsquarkstendto decayinto a jets
anda LSP. WhenMg < Mg, the gluino productionis moreimportantandthe final-state
topologiesaredominatedby the presencef at leastfour jets. Finally, when Mg ~ Mg
theanalysigequiresatleast3 jets.In all casegheobserednumberof eventsis in good
agreementvith SM predictions.The resultinglimits in the gluino-squarkmassplane
canbeseenin Figurel.

In the caseof CDF, a blind analysis technique basedon the first 254 pb~* of data
was carriedout, andthe analysiscutswere optimizedin a region werethe mSUGRA
signalwasmaximal(for Mg ~ Mg 340 GeV/c?) . Eventswererequiredto have at least
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FIGURE 2. Fq distributionfor CDF aftertherestof the cutshave beenapplied.Thearrow indicatesde
boundaryof the definedsignalregion for the analysis.The pointsarethe dataandthe histogramsarethe
differentbackgroundswhereeachincludesthe previousoneandQCD denoteghetotal SM background.

threejets with a scalarsumof trans\erseenepiesabove 350 GeV and 1 above 165
GeV. In this case (seeFigure?2) the obserned numberof eventswasalsofoundin good
agreemenwvith the SM predictions.

SUMMARY AND CONCLUSIONS

CDF andD@ found no evidencefor the productionof gluinosandsquarksin events
with multiple jets andlarge missingtrans\erseenepy in the final statebasedon about
300pb ! of data.As result,Run| exclusionlimits in thegluino-squarkmassplanehave
beensignificantlyexpanded.
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