
Rediscovery of the top in 20-1pb

Status quo of the analysis



Event Signature

At least 4 jets

with pT >20 GeV

At least one isolated
muon with pT>15 GeV

TTbar inclusive sample:

Cross Section: 833pb (NLO)

16600 inclusive events (20 pb-1)

BR: TTbar  µνµ+jets    14,7%

 2440 signal events



Preselection: Cut Efficiencies
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Final Selection

Cuts against background (W+jets;QCD)
• pT (3rd jet) > 45 GeV
• pT (muon) > 25 GeV
• ET(1st jet) – ET(4th jet) <240 GeV
• Circularity > 0.2

Cut against combinatorial background
• Likelihood Ratio LR >0.9



Final Selection : Hard jet cut

pT(3rd jets>45 GeV)
Cut after preselection:

Signal    : 51,88%

Top background : 25,22%

W+jets : 5,62%

QCD    : 1,49%

pT[GeV]



Final Selection : µ pT cut

pT(muon) > 25GeV
Cut after hard jet cut:

Signal    : 44,25%

Top background : 19,74%

W+jets : 2,57%

QCD    : 1,02%

pT[GeV]



Final Selection: ΔET Cut

Cut against QCD (high pT bins)

pT(1st jet)-pT(4th jet) < 230 GeV
Cut Efficiency (n-1):

Signal    : 42,68%

Top background : 19,08%

W+jets : 2,42%

QCD    : 0,98%

ΔET [GeV]



Final Selection: Circularity Cut

Circularity > 0.2
Cut Efficiency (n-1):

Signal    : 23,74%

Top background   : 8,77%

W+jets : 1,44%

QCD    : 0,39%

Especially effective
against high pT bins:

170 – 380 GeV

Def: Circularity
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QCD events weights
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Final Selection: Efficiencies

QCD production CSA07?!?

Cuts 3
rd

jet pt>45GeV  _  pt>25GeV _  Et (1
st
jet,4

th
jet) Cir >0.2

Signal 496 423 408 227

Top backg. 115 90 87 40

W+jets 135 62 58 35

QCD 1460 997 963 380



Likelihood

1. Probability density function (pdf) of true combinations
from matched jets

2. Probability density function (pdf) of false combinations
from matched jets

3. Correlations between the variables
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Likelihood: Variables

Leptonic decay branch:

Variable : angle between the muon
and the leptonic b jet True combination

False
combination

∠(µ,bleptonic)

φ



Likelihood: Variables

Hadronic branch: quarks from W
decay boosted  smaller angle

Variable : Angle sum

( ) ( ) ( )hadhad b,2qb,1q2q,1q !+!+!

True combination

False
combination

Angle sum [rad]



Likelihood: Variables

Variable  : mass difference between
reconstructed top from hadronic
branch and leptonic branch
(neglecting neutrino) True combination

False
combination

ΔMTop[GeV]



Likelihood: Variables

Variable 4: reconstructed W
mass – nominal W mass

True combination

False
combination

Wreco-Wnom



Likelihood: Variables

Wboosted
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Variable 5: angle between the
reconstructed W and the Quarks
in the Centre of mass system of
the W boson
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Likelhood: Variables

Variable 6: angle between
top and antitop

True combination

False
combination

φ
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Likelihood: Correlations

Check correlation between the
likelihood variables

Highest correlation for :

Angle between muon and
leptonic b and ΔM(t-tbar).

Correlationsfactor = 0,410

Use seperated samples for
signal and background
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 Likelihood Ratio for matched jets

Likelihood Ratio for the
matched combination

Max Likelihood Ratio is equal to
matched Likelihood Ratio

In which case is the
max LR the matched
one?
LR > 0.9
60 % Efficiency to get
the true combination
with max LR

Smoothingeffect

LR



Likelihood Cut

LR

Likelihood Eff %

100 4,19%

11 0,08%

10 0,01%

30 0,00%

Purity of the signal :
66,27% (82,49% without
QCD)

Signal

Top backg.

W+jets

QCD



Top Mass

MTOP [GeV]

100 signal events :

MTop : 187GeV ±
33GeV (but 10%
overcorrected jets,
calibration for gluon
showering, not for light
jets)

1 event weighted with factor
25



Results and outlook

Results:

•                including QCD,      without QCD

• Reconstructed top mass of 187 GeV for 100 signal
events (overcorrected jets)

Outlook:
• Improovement of likelihood method:

–  with higher statistics  less falsification by smoothing
– seperated events for the signal and combinatorial background

to reduce correlation
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