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Abstract. This contribution reportson preliminary measurementson searchesfor squarksand
gluinosat CDF andDØ detectorsin pp̄ collisionsat

�
s � 1� 96 TeV. Theanalysesareperformed

usingeventtopologieswith multiple jetsandlargemissingenergy in thefinal state.ThemSUGRA
scenarioand R-parity conservation is assumed.No excesswith respectto the StandardModel
predictionsis observedandnew limits on thegluinoandsquarkmassesareextracted.
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INTR ODUCTION

Supersymmetry(SUSY) [1] is anextensionof theStandardModel (SM) thatnaturally
solvesthehierarchyproblemand,at thesametime, providesa goodcandidatefor cold
dark matterin the universe.SUSY introducesa fermion-bosonsymmetrypredicting,
for every particle in the SM, the existenceof a super-partner. In mSUGRA [2], the
spectrumof particlesis definedby five differentparameters:M0, M1� 2, A0, tanβ and
sign � µ � ). WhenR-Parity (RP) is conserved,thenew supersymmetricparticleswouldbe
producedin pairsandultimatelydecayinto thelightestsupersymmetricparticle(LSP),
which is stableandescapestheexperimentalapparatusundetected.This leadsto event
topologiescharacterizedby the presenceof multiple jets, from the differentdecaysof
heavy sparticles,andlarge missingtransverseenergy (ET

�
) in the final state,andhave

beeninvestigatedby theCDF [3] andDØ [4] detectors.

BACKGROUND PROCESSES

The supersymmetricsignal must be extractedfrom large backgroundcontributions.
QCDmultijet processes,wheretheET

�
is originatedby jetsreconstructedin partially in-

strumentedregionsof thedetector, constitutesoneof themostimportantbackgrounds,
togetherwith theproductionof Z andW bosonsin associationwith jets,wherethemiss-
ing transverseenergy is originatedby thepresenceof neutrinosin thefinal stateor the
misidentificationof jets. In particular, Z � νν̄ + jets constitutesan irreducibleback-
groundto the supersymmetricsignature.In addition,WW and tt̄ production,among

1 Speaker, onbehalfof theCDFandDØCollaborations.



FIGURE 1. 95%CL exclusionregionsin thegluino-squarkmassplane,wheremSUGRAwith tanβ �
3� A0 � 0 andsign(µ)<0 is assumed.Thedifferentshadow bandsdenotetheresultof differentexperiments.
Thehashedregioncontainsno mSUGRAsolutionandthedashedline is theexpectedlimit.

others,constitutesignificant backgroundprocessesthat must be taken into account.
DØ andCDF employed two differentmethodsto estimatethe dominantQCD back-
ground.DØ relieson a fit to an exponentialfalling shape,basedon QCD dataat low
ET

�
, andextrapolatesit to theveryhighET

�
region.CDFdecidedto generatemassiveMC

samplesto take into accountnon-gaussiantails in theET
�

distributionandthen,usedthe
datato checktheMC absoluteyields.For therestof backgrounds,bothexperimentsex-
tractedpredictionsfrom MonteCarlogenerators(ALPGEN [5] in thecaseof Z/W+jets
andPYTHIA [6] for WW andtt̄ production)normalizedto NLO predictions.

EXPERIMENT AL STRATEGIES AND RESULTS

A mSUGRAscenariowith A0 	 0, sign(µ) = -1 andtanβ 	 3 (tanβ 	 5) in thecaseof
DØ (CDF) have beenassumed.Both experimentsappliedsimilar pre-selectioncutsto
removecosmicsandbeam-relatedbackgrounds.

In thecaseof DØ theanalysiswasbasedon 310pb
 1 andthecutswereoptimized
in threedifferentregionsof thegluino-squarkmassplane.WhenMg̃ � Mq̃, thesquark
productionis enhancedandthefinal statesignatureis characterizedby dijet eventsand
large missingtransverseenergy, sincethe producedsquarkstend to decayinto a jets
anda LSP. WhenMg̃ � Mq̃, thegluino productionis moreimportantandthefinal-state
topologiesaredominatedby the presenceof at leastfour jets.Finally, whenMg̃ 
 Mq̃
theanalysisrequiresat least3 jets.In all casestheobservednumberof eventsis in good
agreementwith SM predictions.The resultinglimits in the gluino-squarkmassplane
canbeseenin Figure1.

In the caseof CDF, a blind analysis technique basedon the first 254 pb
 1 of data
wascarriedout, andthe analysiscutswereoptimizedin a region werethe mSUGRA
signalwasmaximal(for Mg̃ 
 Mq̃ 340GeV

�
c2) . Eventswererequiredto have at least



FIGURE 2. ET
�

distribution for CDFaftertherestof thecutshavebeenapplied.Thearrow indicatesde
boundaryof thedefinedsignalregion for theanalysis.Thepointsarethedataandthehistogramsarethe
differentbackgrounds,whereeachincludesthepreviousoneandQCDdenotesthetotal SM background.

threejets with a scalarsumof transverseenergiesabove 350 GeV andET
�

above 165
GeV. In this case,(seeFigure2) theobservednumberof eventswasalsofoundin good
agreementwith theSM predictions.

SUMMAR Y AND CONCLUSIONS

CDF andDØ found no evidencefor the productionof gluinosandsquarksin events
with multiple jetsandlargemissingtransverseenergy in thefinal statebasedon about
300pb
 1 of data.As result,RunI exclusionlimits in thegluino-squarkmassplanehave
beensignificantlyexpanded.
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