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TOP qUARK SEARCH IN DO FROM THE LEPTON + JETS MODE

Boss KLIMA, for the DO Collaboration
Permi Nafios,,l Accefeustor Labo_foey
P.O. Boa SO0,Ba_ Blinou 80510

ABSTRACT

The DO collaboration has seLrchedfor Top quark production at v/_ =1.8
TeV in pp collisions at Fermilabnsin8 • data sample correspondins to an intqrated
luminosity of 1.1 pb -1, collected durin| the 1992 Tevatron run. We report the
preliminary results of • searchfor t/'production in which the Top quarkdecays to s
W boson plus s b quark where one W decsyin| leptonlcal_ and the other decayin8
hadronics/ly. Future proepoct, for extendin8 the search for Top in _he lepton plus
jet. chad aredike.

1. Introduction

The Top quark is the only quark within the Standard Model (SM) which
is yet to be observed. In pp collisions at Tevatron energies (vr/= 1.8 TeV) the
don_ant Top quark production process is the QCD creation of tf pairs. According
to the SM each Top quark is expected to decay via the weak charged current into
a b quark and a W boson, which can dec_y into leptons or light quarks. In this
study we concentrated on the e+jets fins/state which has a branching ratio of 15%.
The signature for these events is a high missing transverse ener_, a high transverse
momentum electron, and a few jets. Because of quark and gluon bremstrahlungand
the experimental definition of a jet the number of expected jets is not necessarily
four. The physics processes which are the main backsroun d source forthis channel
are W+jets, QCD (mainly _), and Z° -. ,+,- where one electron was missed.

The detector, newly commissionedin the current run of the FermilabTeva-
tron, is well-suited for identifying electrons and jets, and measuring the missing
transverse energy of sn event,s

2. Data Sample

The data used in this analysis were collected in September and October
of this year (1992), after a 3 month commissioning period for the detector. The
integrated luminosity was 1.1 pb-t, representingless than 5% of the total expected
for this collider run (Is). The data werefrom that subset of trigger, chosen to be
analyzed immediately (Express Line) fortopics/physics results. A hardware trigger
(Level 1) required at least one electro-magnetic (EM) trigger tower (0.2x0.2 in ,I-_
space) with /_, > 14 GeV. A software trlsser (Level 2) required at least one EM
cluster with Zt >20 GeV ( with some electron cluster sh•pe cuts) and missing _, >
20 GeV. There was no particular requirementabout jets at the tris•sr level. The
efficiencyof these trigger, (including geometricacceptance) is estimated to be 56%.
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We hsve studied the trigger efnc;ency as &functionof the numberof usocisted jets _ _
sad found thst the emdencies were ,dmi]sr, within our estimsted errors, up to 4
associsted jets per event.

Of_Jnecuts were imposed to define w -. e+v, csadidste ssmple. Werequired
missdnsJ, > 20(]eV, one electron csadidste'with p, > 20GEV,end we imposed Lfew
electron quslity cuts (Detsils were reported elsewhere.*). Tskins into sccount all
the ,d_'orementionedonline and ofliine cuts the finsl e/Bciency we,, 31%:_5%. The
number of events s&tidyin8 those criteri&in thst dsts sample was 882. Fig. I shows
the trsnsvene mms of those w csndidates. We hsve estimsted the contaminstion
from w' --. r -I-vr (where the r decsyo into _,vr) to be st)out 5%, from QCD events
to be much less then I%, Lud from Z° events (where one misidentifies one of the
two electrons) to be much less then I% (Detsdls were reported elsewhere.s).

Fig. 2 shows the transverse mass of the w csndid&tesfor dffi'erentnumberof
usocisted jets. We used s fbced cone (R:0.5) jet finding slsorithm with min;mum
• r cuto_' of 15GEV.The observed distributions sre consistent with a full Monte
Carlo simulation of W+jete events( Detsdh were reported elsewhere.' ).
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$. Monte Carlo

We hsve genersted Monte Csrlo events bued on s leading order theoretical
prediction (encoded in the VECBOS senerstor ) sad put them through the ful/DO
detector simulation. We then compared the transverse momentum of w csadidstes
in those Monte Csrlo dstsseto with dstl normalising the Monte Carlo ._nple to
the same numberof events, sad the shapes qFee weiL

We ,dso competed the number of events predicted by VECBOS (with ISAJET
frs(Fnentztion) to the number of events observed in our dsts, sad found s sood
sgreement within the mt&tistlcalerrors. We varied the jet minimum/_, cutoff sad
found the following numbersof events:
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..b_"(jet) W + 2 jets W + 2 jets V4 + 3 jets W + 3 jets

iSnGeV) Data VECBO$ Data VECBOS35,6 29,2 5,2 3.5,0.4
20 17--4 17_2 1,1 0.3,0.1
25 8-1-3 ' 9,1 " 0 0.05,0.05

4. Top to Electron .4- Jets

The analysis strategy depends on the integrated luminosity. We have gen-
erated 80 GeV Top Monte Carlo events, ran them throush the DO simulation
programs, both for the detector (DOGEANT) and for the triggers, and processed
them with the same reconstruction program (includint_ oflilne cuts) as used for the
data The total cross section for Top events at v_ --"1.s TeV in #p collisions was
taken from Berends et al.' This estimated cross section is about 30% higher than

previous calculations.'
We looked for W+3 jets event_ where the jets were found with the fixed

cone algorithm (R=0.8), the _r cut on the jets was 25GeV and their maximum
pseudorapidity was 2.5. We observed no events which satisfied these criteria. A
preliminary estimate of the uncertainties yields the following percentage errors: I)
Monte Carlo cross section - 30%, 2) Monte Carlo statistics- 8%, 3) Jet energy scale
- 20%, 4) Luminosity- 15%, 5) Efficiency - 15%. In total the uncertainty was about
45%. Our Monte Carlo calculation for a Top mass of 80GEV predicted on average
2.6,1.2 events in the integrated luminosity of 1.1 pb "I.

5. Conclusion

DO has observed W -. ev, decays in events with different number of sssoci-

ated jets. The number of events predicted by VECBOS for different jet multiplicities
in W events agrees well with the DO data. A Monte Carlo study of 80GEV Top
events predicts about 2.6,1.2 events in 1.1 pb -_ whereas no events were observed
in the date. This analysis will certainly be improved with time and with the ac-
quisition of signiJ|cantly more data durin s the remainder of this collider run. We
plan to better understand our detector and the data, to analyze other lepton+jets
channels, and to apply sophisticated techniques for signal/bar.kground separation.
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