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Reconstruction of hadronic top monojets
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Reconstruction of top monojets

G. Brooijmans

G. Brooijmans
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Reconstruction of top monojets

Probability to find top 
decay products in a 
small cone around 
the reconstructed jets
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Reconstruction of top monojets

A. Shibata, NY University

Standard resolved 
“commissioning style” 
top reconstruction. 
Beyond 400 GeV 
strongly reduced 

A. Shibata
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High p
T
 top: alternative approach

Signal: 
top mono­jets 

(two Z' masses)

G. Brooijmans, High pT Hadronic Top Quark Identification Part 1 : Jet Mass and 
Ysplitter, ATL­PHYS­CONF­2008­008; ATL­COM­PHYS­2008­001

M. Vos, High pT Hadronic Top Quark Identification Part 2: life­time signature, 
work in progress

Background: 
 QCD light jet

Distinguish top mono­jets from QCD (light) jet background using the jet structure
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The lifetime signature

The figures show the b-tagging performance achieved with the SV1 + 
IP3D algorithm after a rigorous retuning of its parameters

A hadronic top monojet is a b-jet with some additional noise from the 
W-decay, but of course it is a very high p

T 
jet
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The lifetime signature

The noise from the W-decay:
- jet direction no longer as readily identified with B-hadron flight path
- impact parameter sign more often incorrect

b-jets

          Hadronic top monojets     b-jets light jets
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The lifetime signature

Great!!! even more 
tracks without 
lifetime...



Marcel Vos, IFIC Valencia10ATLAS Flavour Tagging, Mar 2008

The lifetime signature

The figures show the hadronic top monojet tagging performance 
achieved with the SV1 + IP3D algorithm 

Performance degraded by “noise from W-decay”
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The lifetime signature

        all jets     c-jets      b-jets
  hadronic top monojets

The abundance of 
heavy flavour in 
nature... (or at 
least in Pythia)
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Hadronic top monojet tagging

Hadronic top monojet topology: decay products from 
highly boosted top quarks reconstructed as a single jet

Exploring the possibility to use the lifetime signature to 
isolate (tag) this topology among QCD di-jet background

Required light and charm-jet rejection achievable with an 
efficiency of 40 %

Next step: combine the analysis with identification 
methods based on jet substructure
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High pT b- and top physics group 
first “exploratory” phone meeting 29th January


