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Abstract. We presentrecentanalysef the top quark massmeasuremenin dileptonic channel.
The measurementase200-360pb~1 of datacollectedby CDF and D@ experiments The future
prospectarediscussedswell.
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INTRODUCTION

Thetop quarkmasdgs afundamentaparameteof the StandardModel (SM), andit plays
an importantrole in the precisepredictionof electraveak obsenableslike the Higgs
bosonmass.The Tevatron collider provides pp collisions at a centerof-massenegy
v/$=1.96 TeV. At this enegy, the main productionmechanisnfor the top quarkis the
pair productionvia quarkannihilation(qq — tt) or gluonfusion(gg — tt). Thetop quark
decaydnto ab quarkandaW bosonwith branchingratio nearly100%.

In dileptonic channel,the two resultingW bosonsdecayleptonically Suchevents
have small statistics(5% branchingratio) andtwo neutrinosescapinghe detectoy but
they alsohave little backgroundcontaminatiorandonly two possibleparton-jetassign-
ments.The measurementf the top quark massin dileptonic channelis an important
anddirect confirmationthat eventsin excessover backgroundaredueto the top quark
asdescribedvy the StandardViodel. If the measuremeris consistentvith thatin other
channelsjt canbe combinedto yield greaterprecision;a significantdiscrepang from
measuremenis otherchannelgouldindicatecontributionsfrom non-SMsources.

Thedileptoniceventselectiongncludeidentificationof two leptonswith high trans-
versemomentum(p;), large tras\ersemissingenegy (E;) dueto the undetectedheu-
trinosfrom W decaysandat leasttwo high-p; jets. Thereconstructiorof thetop mass
from dilepton eventsposesa particularchallengeas kinematicinformationis carried
away undetectedby thetwo neutrinos.

METHODS

Themasaneasuremenechniguesanbedividedinto two cateyories:templatemethods
andmatrix elementmethodsThetemplatemethodsn dileptonicchannell, 2, 3] scan
over a chosenkinematicvariable(s)to compensat@inderconstraintsystem.The most
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FIGURE 1. LEFT: Reconstructetbp quarkmassfor thedataevents,with normalizecbackgroundand

signal+backgroungarametrisatiofunctions.Theinsetis thelik elihoodfunction. (CDF P,(tt)) RIGHT :
Final posteriorprobability densityfor the dileptoncandidatesventsin data.(CDF Matrix Element)

probablemyeo is calculatedin event by event basis.In this way, masstemplatescan
be constructedor tt signal Monte Carlo with differentmy,, values,aswell asfor the
modelledbackgroungrocesseBy comparingheobsenedmye distributionfrom data
to the parametrizedemplatesthetop masscanbe extracted.

The CDF Collaborationusesthreetemplatemethodsto measurehe top mass.The
measurementssedifferentscanningvariablesiongitudinalmomentunof thett system
(Py(tt)), two n anglesof thetwo neutrinos(n of v), or two azimuthalanglesof the two
neutrinog(@ of v).

The matrix elementmethods[4, 5] usethe leading-ordemmodel of the production
processandaparametrizedescriptionof hadronizatiorandreconstructiorof jets. After
integratingover all unknavn quantitiespneobtainspereventprobabilitiesasafunction
of top mass.The final posteriorprobability is obtainedby multiplying the perevent
probabilities.

The CDF Matrix elementmethodcalculateshe posteriorprobablity using the the-
oretical descriptionof the tt productionprocessexpressedvith respecto a vector of
measurea@ventquantities x:

1 do(My)

PO = s g @

Wheredd—;’ is thepereventdifferentialcross-sectioando (M;) is thetotal crosssectionas
afunctionof top mass.To evaluatethe probability, oneintegratesover neutrinoenepies
andtransferfunctionsW(p, j), which describethe probability of measuringet enegy
j with given partonenegy p. Becausea fraction of candidatesventsare background
events,the probability Pbg(x) needdo be calculatedfor eachbackgroundorocessThe
generalizegereventprobabilityis a sumof signalandbackgroundrobabilities.

The resultsfrom the four describedCDF methodsare combinedvia determination
of statisticalcorrelationsbetweenthe measurementfg]. The resultis m = 1682+
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FIGURE 2. LEFT: The TevatronRun Il top massmeasurements dileptonic channel.The results
are consistentwithin statisticsbetweenCDF and D@ , and betweenlepton+jetsand dileptonic decay
channelsRIGHT : Expectedstatisticaluncertaintyasa function of integratedluminosity. (CDF Matrix
elemenimethod)

5.3(stab) + 3.3(sysh GeV/c. Eachof the analysisuse340-360pb~* of datacollected
by CDF experiment.

The D@ top massmeasuremenh dileptonicchannelis a combinationof atemplate
methodand a matrix elementmethod.The most probableevent-by-eenttop massis
foundwith a matrix elementcalculation.Thenthe methodfollows the templatemethod
methology The final top massmeasuremenfor this methodis m = 155ﬂ‘3‘(sta1) +

7(sysh GeV/&, using230pb ! of datacollectedby D@ experiment.

PROSPECTS

The top massmeasuremenin dileptonic channelhas beenstatistically limited. The

studiesperformedwith the CDF Matrix elementmethodshaw, that with 2.5 fb—1 of

data,the statisticalerror is exceptedto be of the sameorderasthe currentsystematic
uncertaintyof the method.The most of the systematicuncertaintiescan be reduced
with more dataandwith a smarteralgorithm. For example,the b-jet enegy scalecan
be checled with Z — bb sample.The top massmeasuremenin dileptonic channelis

becominga precisionmeasurement.
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