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Motivation
Contribution from tt is ubiquitous in SUSY(-like) 
searches in leptons+MET+jets final states.W+jets is 
also very important
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Motivation (cont)
We are evaluating the possibility of inclusive SUSY(-like) 
searches with various numbers of jet tags as means for 
establishing a deviation from the SM with the very first 
data at the LHC. In particular we are considering analysis 
scenarios in which we tag 2j or 3j in addition to 4j base-
line analysis

In addition, we should take advantage of NLO computations 
once validated on control samples. Use NLO computations to 
reduce theoretical uncertainty of ratios

No?YesYestt

?YesYesYesW

3j2j1j0j

Availability of QCD NLO computations as of LHC turn on
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Pre-selection 
(l+MET+jets )

1.Only one lepton with PTl>20 GeV. Do not accept 
events in which a second lepton is found with PT>6 GeV (will increase that to 10 GeV)

2.Missing ET>100 GeV
3.MT(lepton MET)>100 GeV

Events with MT<100 GeV are used as control samples. 
4.Classify events according to the following jet 

thresholds PTJ1>150, PTJ2>100, PTJ3>50, PTJ4>50
These thresholds need to be optimized
What happens when we consider events that do not 
have four jets that pass the above thresholds? 
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Analysis with ≥4 jets

Analysis with 3 jets, exclusive (R<0.5)
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Analysis with 2 jets, exclusive (R<0.5)

Analysis with 1 jets, exclusive  (R<0.5)
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MET, MEff

M
T,

 M
to

p

Signal-like
region

The search for a deviation 
over the SM will be 
performed in certain 
regions of the phase 
space.
Control samples will be 
used to validate MC and 
normalize backgrounds in 
the signal-like region
It is crucial to study the 
composition of tt events in 
different regions of the 
phase space

Need to evaluate 
theoretical errors of 
extrapolations
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Looking into tt with MC@NLO
MC@NLO has tt to NLO. Description of Pt of tt
system and leading jet to LO. Sub-leading jet with 
Parton shower, but does not disagree too much from 
Madgraph tt+2jet

Red Madgraph tt+2j
Black MC@NLOATL-PHYS-2004-035
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Efficiency of seeing 
jet (PTJ>20 GeV) 
within ∆R<0.7 of b 
(black),W→qq’ (red) 

Efficiency of seeing 
b,W→qq’ within ∆R<0.7 of 
jet for leading (black), 
second (red), third (green) 
and fourth (blue) jets 

Looking into truth hadron-level jets (cone ∆R=0.7)
and checking the fraction of those jets that match 
top decay products (study 1 lepton analysis)
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Fraction of events with two tagging jets (PTJ1>50 and 
PTJ2>40 GeV) in which 2 (black), 1 (red) and 0 (green) 
jets are matched to top decay products

In two jet analysis the large 
MET region is dominated by 
tt+0j and tt+1j
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Fraction of events with three tagging jets (PTJ1>50 and 
PTJ2>40 GeV, PTJ3>40 GeV) in which 3 (black), 2 (red), 1 (green) 
and 0 (blue) jets are matched to top decay products

In three jet analysis the 
large MET region is 
dominated by tt+0j and 
tt+1j with some contribution 
from tt+2j
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Fraction of events with four tagging jets (PTJ1>50 and PTJ2>40 
GeV, PTJ3>40 GeV and PTJ4>30 GeV ) in which 4 (black), 3 (red), 2 
(green), 1 (blue) and 0 (yelow) jets are matched to top 
decay products

In four jet analysis the 
large MET region is 
dominated by tt+1j and 
tt+2j with some contribution 
from tt+0j and tt+≥3j
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Similar situation is observed when the matching 
efficiency is studied as a function of MT(lν)

2 jet analysis 4 jet analysis
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Outlook
We are exploring the discovery potential of SUSY 
signals for the ATLAS points in the l+MET final state 
for different jet multiplicities

For the SUSY points chosen, the final state with 4 jets 
carry most of the discovery potential, although final 
states with less jet multiplicity also carry similar 
discovery potential when combined. 

This statement depends on the SUSY point
Tagging 2 or 3 jets inclusively seems feasible and does 
not degrade discovery potential (for the SUSY points 
investigated). Tagging 2 or 3 jets brings significant 
benefits in terms of determination of background
Working with theorists to evaluate theory errors for 
different analysis scenarios
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Back-up Slides
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Looking into truth 
hadron-level jets 
(cone ∆R=0.7) and 
checking the 
fraction of those 
jets that match top 
decay products

Study 1 lepton 
analysis

PTJ1 PTJ2

PTJ4PTJ3
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Efficiency of seeing 
jet (PTJ>20 GeV) 
within ∆R<1 of b 
(black),W→qq’ (red) 

Efficiency of seeing 
b,W→qq’ within ∆R<1 of 
jet for leading (black), 
second (red), third (green) 
and fourth (blue) jets 
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Fraction of events with two tagging jets (PTJ1>50 and 
PTJ2>40 GeV) in which 2 (black), 1 (red) and 0 (green) 
jets are matched to top decay products

In two jet analysis the large 
MET region is dominated by 
tt+0j and tt+1j

Matching within ∆R<1
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Fraction of events with four tagging jets (PTJ1>50 and PTJ2>40 
GeV, PTJ3>40 GeV and PTJ4>30 GeV ) in which 4 (black), 3 (red), 2 
(green), 1 (blue) and 0 (yelow) jets are matched to top 
decay products

In four jet analysis the 
large MET region is 
dominated by tt+1j and 
tt+2j with some contribution 
from tt+0j and tt+≥3j

Matching within ∆R<1


