
Search for resonant production of new particles decaying
to tt̄ pairs at ATLAS

Motivation

Theoretical shortcomings and experimental results have
motivated extensions to the Standard Model. Several scenarios
beyond the Standard Model predict new heavy states coupling
primarily to the top quark. These states manifest themselves as
resonances in the in the tt̄ invariant mass spectrum, mtt̄.
Different schemes to reconstruct mtt̄ are designed to take
advantage of the detector resolution as well as large invariant
mass topologies where the decay products of the top are highly
collimated. Merging these schemes into a single one might give
improvements in background rejection and signal sensitivity.
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Methods: resolved and semi-boosted tt̄ reconstruction

� exactly 1 isolated lepton, cuts on Emiss
T and mT (lepton,E

miss
T )

against QCD background

�≥ 4 jets of radius R = 0.4, jetleadpT
> 60 GeV, ≥ 1 b-tagged jet

� two of the jets from the hadronic top decay can be merged,
if one of the jets has a mass larger than 60 GeV ⇒ require
only ≥ 3 jets.
Jets are reconstructed using the anti-kT algorithm.

Methods: boosted and tt̄ mass

� lepton selection similar to resolved analysis: exactly 1 isolated
lepton with same criteria for selection and veto,

� same cuts on Emiss
T and mT (lepton,E

miss
T ) as for the resolved

multi-jet rejection

� leptonic top reconstruction ⇒ 1 jet (R = 0.4) close to the
lepton: 0.4 < ∆R(jet, lepton) < 1.5

�≥ 1 jet of radius R = 1.0 back-to-back to the previous jet:
∆R(jet R = 1.0 , jet R = 0.4) > 1.5

� cut on the last splitting scale of the jet constituents

� the leading pT of the R=1.0 jet is taken as the hadronic top
candidate

� no b-tagging requirement

Discriminant variable: tt̄ invariant mass: mtt̄
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Left: Resolved mtt̄ ⇒ summing up the 4-momenta of the 4(3)
jets + lepton +ν
Right: Boosted mtt̄ ⇒ adding the 4-momenta of the top
hadronic candidate (R=1.0 jet) and the top leptonic candidate:
+ lepton +ν + jet closest to the lepton

Comparison of the data and the Standard Model prediction

Resolved reconstruction
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Boosted reconstruction
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Combined selection: overlap channel

� events passing resolved & boosted selections

Overlap channel - Resolved mtt̄
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Overlap channel - Boosted mtt̄
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Jet Trigger Studies

Signals from the ATLAS calorimeters are used
to build level-1 jet trigger algorithms
responsible to reject the background without
biasing the selection of interesting events.
High jet trigger performance is fundamental
for physics analyses in ATLAS, since jet
triggers are the primary means for selecting
events containing high-energy jets. These
events are required for instance, in Standard
model production and background studies.
The performance of the jet and multi-jet
triggers is evaluated in terms of their efficiency
turn-on curves as shown in the plot.
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Efficiency for a trigger selecting 2-jet events
with a transverse energy of 10 GeV.
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