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The Top quark

The top quark was
discovered in 1995 by the
CDF and D@
collaborations

LEPTONS

Until the LHC start-up, the
Tevatron is the only place
where top quarks can be
studied!

Top is the heaviest quark:
=> plays a particular role in EWSB (talk from Michael Wang)
= window to new physics? (talk from Ulrich Husemann)

=> top palir production is an important background to single top, Higgs,
NP (talks from yesterday and this morning)
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Top Pair Production at the Tevatron
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Top decays

Top has a very short lifetime: T ~ 10-2°s

"alljets"™ 44%

tHets 15%

u+jets 15%

) etjets 15% ) .
"dileptons™ "lepton+jets

NEW NEW

NEW
NEW
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Top Production Cross-section

Estimated from MC

N Simulation and/or Data

observed Nbackground

o(pp > tt) =

A JLdt Slight mass

dependence:
m. =175 GeV

top

e Important test of QCD at high p-
=> higher x-section if resonant top production or non-SM production

- Measurements of different decay channels
=> exotic top decays (t—H* or stop) modify contributions to different channels
=> di-lepton/l+jets ratio probes non-W top decays

- Measurements with different methods:
=> p-jet tagging method assumes BR(t—Wb)= 1, kinematic methods are free of
this assumption
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How Many Tops Do We Have?

New results since summer conferences 2006 on £~1 fb!l (before

2006 detector upgardes)

7000 tt events 420 di-lepton
produced 2300 lepton+jets
3200 all-hadronic

~ 50 di-lepton
~ 250 lepton+jets (with b-jet tag)
~ 300 all-hadronic (with b-jet tag)
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Top di-lepton decays

Basic signhature:
* 2 high p; (>15 GeV) opposite sign ee, uu
or eu

e v: large missing E; (>35 GeV)
« 2 or more high p+jets (>20GeV)

Physics backgrounds:

®» estimated from MC

“Instrumental” backgrounds:
» “fake isolated” leptons (e from jet mis-
identification, u in non reconstructed b-jet)
» missing E; from detector resolution, fake
jets or noise in calorimeter

=®» estimated from Data
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Cross-section: di-lepton

Improvement include 1-jet binin eu
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statistical and systematic error on same level! 20 100 150 260 550
Leading lepton PT (GeV)
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Lepton+track Analysis

Alternative method: increase Leptons Transverse Momentum
acceptance by requiring E “F CDF Il Preliminary 1.1 fb '
70 iboson
o 1 fully reconstructed lepton Z f ;? vt
- o 60 |-
* 1 isolated track - B raes
LI>.I 50 |- — 4+ tt (measured o)
E - Data
40 -
30;— Njet > 2

20 |-

10

-4

20 40 60 80 100 120 140 160 180 200
p; (GeV)

Improvement on error!

o, =9.0+ 1.3(stat) + 0.5(sys) = 0.5(lumi) pb
tt ( ) S5 ( )P 50/G = 15%

D@: exclusive lepton+track measurement on 1fb-! to come
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Top lepton+jets decays

Basic signhature:

* 1 high p; (>20 GeV) e or u

e v: large missing E; (>20 GeV)
» 4 or more high p; jets (>20GeV)

Physics backgrounds:

“Instrumental” background:
* “fake isolated leptons” in
multijet events
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%] Xx-section I+jets: kinematic
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Determination of sample composition from likelihood discriminant
based on 6 kinematic variables ® no b-jet tagging required!

o, = 6.3109 g (stat) £ 0.7 (syst) £ 0.4 (lumi) pb

do/c = 19% - dominant errors: bckg model, lepton identification, jet energy scale

CDF result on 760 pb-tusing NN: o, = 6.0 + 0.6 (stat) £ 0.9 (syst) + 0.3 (lumi) pb
Moriond QCD 21/03/2007 Ursula Bassler LPNHE-Paris 11




Intrduction di-lepton lepton+jets all-jets summary
X-section |+jets: b-jet tag

DO Runll Preliminary | =900pb?! m

—— DATA
B i — 1+jets (8.3)pb
[ & — 11 (8.3)pb
I single top
I wee
B Wbb
[ Wij
Bz

Multi-jet

20 22 b-tags

1Jet 2Jets 3Jets >4Jets Y 1Jet 2Jets 3Jets =4Jets

NN b-jet tagging (see Greg Landsberg’s talk) : e~55% fake~1%
Improvement of 15% w.r.t previous b-jet tagging

CDF result on 695 pb-twith b-tag: o, =8.2 £ 0.6 (stat) + 0.9 (syst) £ 0.5 (lumi) pb
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Top all jets decays

Basic Signature:
« 6 or more high p; jets

Including 2 b-jets
* NO v, No significant missing E-

b quark jet

Backgrounds:

b quark jet

Pre-selection:
* 6-8 jets with high p; (>15 GeV)
e jets separated with AR>0.5

» S/B ~ 1/1300!
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X-section: all jets

[ CDF Bun Il preliminary ] cut | CDF Run Il Preliminary |
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NN output cut NN output

* NN with 11 kinematic variables # ¢,,=4.8% S/B ~ 1/16
» with at least 1 b-tag (from MC (n,,,)=0.95) ® S/B: 387/846 1/2.2

e main systematic error: jet energy scale (~16%)
o, = 8.3 £ 1.0 (stat) 29, . (syst) £ 0.5 (lumi) pb  80/0=28%
D@ result on 410 pb-1with b-tag: o =4.5%29 | 4 (stat) *14 , (syst) £ 0.4 (lumi) pb
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Introduction

di-lepton

lepton+jets

all-jets

Cross-section summary

L O M A J
[ cacciari et al. JHEP 0404:06:
Kidonakis,Voat PRD 68 11401
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'MET-rJets:TVertex Tag
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'All-hadronig,: Vertex Ta
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* Precision of experimental results ~12% reaches theory!
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« Combinations underway
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D~ Run Il Preliminary

summary
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Cross-section I1n the SM

a(pp — tt) (pb)

o(My,p) for my, ;=172 GeV

In agreement with prediction

Cacciari et al. JHEP 0404:068 (2004)
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=> QCD challenged with LHC 5 (GeV)
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Conclusions

o Update of top cross-section measurements with
~1fbt sample in agreement with SM

 theoretical uncertainty has been reached by
experimental results!

* In all channels systematics play a significant role

=> Increased accuracy will allow refined searches for
new physics: statistics on tape has already doubled!

= differential cross-section measurements next
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