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ABSTRACT

A standm_imodel t_r_ decaysinto high trmmTememomentum(P_,)dileptons(e
or #) with • branchins ratio of 4/81. Topusw:h in this channelhsa theadvantage
of • veryden sipstuse and • low bach•roundr•te, upecislly in the e_,channel.
CDF hsa usn:hed for top quark in this channels/on• with cthe_ decaychsmseis
dufius the 88/89 ran, wkich had • total lum/noeityof 4.1 pb-t. A lowertop mm
limit of 91 GeV wm obtained. The current CDF dam takins run is expected to
yield • tots/lum/noe/ty of 25 pb-t. In this ta/k, • summm7 of CDF's top mesrch
in this channelMm the previousrunsa wellus _hecur_nt status st CDF will be
presented.

1. Introduction

I.I. Top lnmluction and decay at the Te_aZmn enevTj

At v_ = 1.8 TeV, the dominant process for top production is pp -. tt. In the
Standard Model (SM), the top decsy is mediated via weak charsed current, i.e.,
t -. w_. The current lower limit on the top msu is 91 GeV, obts/ned by the CDF
coUsborstion during the 88/89 dsta tsking run. _ There/ore, the W produced in top
dec•y• are res/. Bssed on the SM W decay branching ratio,,, one expects the tots/
branching frsction for ti decays semileptonic_ly to high Pr dileptons (e or _) is
4/81. This does not include dileptons from t --. r -*• or _ decays, which contributes
to about 10% of the dilepton s/_ns/. Top search in the high Pr dUepton channels has
many advant_es. The high Pr isolated leptons are easily triggered and detected at
a collider. The s/ng_ from W's and Z's will provide many important calibrations
and efficiency factors. The background in this channel is relatively low and can

" be rejected with topoloKy cuts. With enhanced B-tsf_ing ability by introducing a
silicon vertex detector for the 1992 run, CDF stands to improve the top signal in
this channel much further.

I.L The ODP defec_o_ for lg9£ run

The ODF detector for the 88/89 run is weJl documented. _ Here we just briefly
describe the new and modified detector components. For the 1992-1993 run, two
new muon system h&ve been added. One c_erlsps with the existin8 centrs/muon
(CMU) system with a steel wall of 60c_--,thickness (about 2 interaction length _).
This brings the tots/materials for muons bel_ween p_eudo-rapidity (q) 0.1 and 0.4 to
about 7_. Another muon system extends the coverage of CMI.Tfrom _ = 0.83to 0.9. A
silicon vertex detector (S'v'X) is first implemented st CDF. The SVX hsa 2 barrels,
each with 4 layers of silicon strip detectors. The position resolution is studied to be
PublishedProceedingsDivisionof Particlesand Fields (DPF'92)I:leeting,
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Fisuze 1: Low Pr dimuoninvariantmms in the J'/t m8ion

better than 12 microns. The SV'X covers about 2/3 of the Ions interaction resion.
A new time projection vertex detector is al_ installed to _pl_ the old detector.
The end-plns calorimeter hu been improved for better electron identification and
trisserins between _ = 1.I and 2.4. A new pre-shower detector is installed before
the ¢entrnl calorimeter.

2. 1002 data (J/t, W, Z)

The 1992-93 run is currently in prosress. CDF has accumulated about 1.9
pb -x u of writin s. In this data sample, clean sisnsls for J/t, W and Z production
has been studied. The 7/t acceptance is improved by a factor of 5 compare to the
previous run, thanks to the lower trisser threshold and the new muon systems. A
non-c¢=mtrsint low PT di-muon invsriant mass distribution in the J/t mass resion
is shown in _sure 1.

The W's and Z's sre important not only for checkin s the workins conditions
of the detector, they sre s/so very useful in determinflIS the top detection efliciencies
and for bscksround studies. Fisure 2 shows the W transverse mass and Z invariant
mass distributions in both the electron and muon channels. The electron channel
includes only the central cs/orimeters for the W's, while for Z's, the 2nd electrons
can be in the plus. The muon tracks have been constrained to the coUidin8 besm
position in order to improve the momentum resolution. This is s preliminary result.
No systematic corrections have been appl/ed.

3. Detection efflciencies and backKround rejection

The detection eflicienc/es for kish/_r leptons have been studied using the
88/89 data. I The over aU ei_c/ency l'or a 90 GeV top is about 0.8%. This means,
if the top mass is 90 GeV (_ = IS0 ph), 64 events w/I/be expected in the high Pr
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CDF Preliminary, Luminosity -- 1.87 pb-'

dLlepton channel at CDF for an intesrated luminos/ty of 25 pb -t. The e/_c/ency
for higher top masses will be hisher. The new CDF detector will atso increase this
ei_ciency factor. A conservative estimate based on this ef]Icieny factor enables CDF
to reach a top mass of about 130 GeV with 25 pb -t in the d/lepton channel.
4. Prospects for the 1992 run

For the current run, an intesrated luminoaity ~ 25 pb -t is expected. With
the added B-tal_in s power by the SVX, some new search channels are avai/able for

_f decay to dHeptons. One example is to look for sn identified lepton, another h/sh
Pr track and a displaced vertex in the SVX. Since some leptons may fall into the
inactive resion of the detector or may just fail the lepton identification cuts, this
search channel ii expected to improve the acceptance for top decays into di/eptons.

As accumu/ated,lumin0s/ty rises, we are enterins heavier top mass resion,
: which leads to h/she_ detection e_ciencies. With 25 pb -t, combinin8 with aLI

available search/n s channels, a 150 GeV top quark is within CDF's reach.
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