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New Physics at top sector...

Top quark provides various handles on new physics

Many are covered by precisely measuring top quark,
others require dedicated studies

After the discovery of a particle consistent with a 126 GeV Higgs boson,
the hierarchy problem remains a puzzling question

With a mass close to EWSB scale top may be a privileged probe
to study the emergence of new physics at TeV scale

arXiv:1112 4928 arXiv:hep-ph/0612015
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Numerous Beyond the
Standard Model (SM)
theories predict New
phenomena at the TeV
scale that are
accessible at the LHC

pp—>Z >t

E\ Vs =8TeV A T M, =0012

o, B(Z—> ff) [pb]

a(pp — KKG) (fb)

1000 2000 3000 4000 5000
My (GeV) 2




Focus on this talk

Present SanCﬁfOT rtﬁa,r resonances on Sﬂ”LOOtﬁ SM Eacﬁgrounafs

Benchmark models is used to inteq)rete the results:
T q)cofor models
Randall-Sundrum models KK graviton

KK g[uon: validation at genemtion level on-going

Scalar/Pseudoscalar from 2HDMmodel

Problem is that interference with SM gg—tt s ﬁuge (signa[ is non-resonant) and it is
}oroﬁiﬁitive to generate the fuff gric[ of signa[ yoints
Solution is to reweigﬁt cf SMtt at parton level ana[ytica@ using Macfgrcgoﬁ

Search strategy:

Setup mocfef-incfe}oencfent cma[yses
Clntegoret results using benchmarks



ttbar resonances & boosted object

With the increase of energy and luminosity at the LHC, decay of heavy
resonances associated with new physics is in the multi-TeV mass range
Result in highly boosted very massive objects such as Top
Decay products of Boosted Tops collimated in direction of pT
Separation can be described according to AR ~ m/pT
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Many new techniques are developed to
w0 reconstruct and identify boosted tops
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ttbar resonances: Analysis strategy

Benchmark models to quantify sensitivity:

o Randall-Sundrum Kaluza-Klein

o Topcolour assisted

technicolour leptophobic Z' \,5\,\ gluons, g
. o Broad resonances (width ~10-15% of
o Narrow resonance (width the mass, Spin 1)

~1% of the mass, Spin 1)

o  Present a challenge for detector
resolution

Analysis strategy
Top quark signature is difficult fo reconstruct efficiently > Many objects
Adapt the event selection and reconstruction to the final configuration

Event selections:
Resolved: standard top reconstruction with narrow jets
Boosted: using large-cone "fatjet to reconstruct the hadronic top

Event reconstruction:
Combined limit of boosted and resolved selection:
Resolved selection mainly relevant at low mtt
Boosted selection relevant at high mtt 5



Event selection (1/2)

Common selection
Exactly one isolated lepton with pr> 25 GeV and MI10/p+< 0.05
e+jet channel: Etmiss > 30 GeV and transverse mass my > 30 GeV
mu+jet channel: Etmiss > 20 GeV and my + Etmiss > 60 GeV

The boosted and resolved selections diverge
Events are placed intfo either the boosted or resolved selection samples

LoV
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T b taggla
Faok R=1 OJQE and usual
R=0.< jebks used — b éq‘o

Check for boosted selection @Z
One small-radius jet, Check for resolved selection
One large-radius jet, Four small-radius jets or
m > 100 GeV and first kt splitting scale three if one has m > 60 GeV

Jd12 > 40 GeV, at least one b-jet At least one small-radius b-tagged Jet,



Control plots (only Boosted)

e Data-MC oﬁsagreements covered By systemam’c uncertainties
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Systematics & Backgrounds

Experimental sources (objects

reconstruction) Main systematic
Jet Energy Resolution (JER), jet recon. -
efficiency, jet energy scale (JES) PDF (50% for high masses)
Jet mass scale (JMR) and JES for fatjets W+jets & SM ttbar normalization
missing ET resolution b-tagging, MC Modeling
uncertainties on the lepton reconstruction JES/JER for small R-jet
b-tagging efficiency & Luminosity JES/IMR for large R-jet

Theoretical sources +further experimental
uncertainties in the background estimates
Cross section uncertainties on backgrounds
W normalization and heavy flavour modelling

QCD normalisation PDF, MC scale

uncertainty, parton shower :
v} Main Backgrounds

SM ttbar - largest background estimated using MC@NLO.

W+jets - use data-driven techniques.

Multi-jets > small background estimated from data-driven methods.
Single top, Z+jets, Diboson (small backgroubd).




ttbar mass recontruction (boosted regime)

Discriminate observable: reconstructed ttbar mass (mi+pqr)

Longitudinal component pz of neutrino momentum computed by
W mass contraint on lepton + E+ system

Boosted scenario: My is built from th fatjet, b-jet, lepton and neutrino
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ttbar mass recontruction (resolved regime)

Ey

Resolved scenario: 2 sorting method 2o M mw I
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Results: 20.3fb-! 8TeV

Focus on invariant mass spectrum, m;;
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No significant deviations from the SM ¢

Exlusion @95% CL limit (Bayesian)
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Summary & outlook

No hints of new physics yet!!

Results us ing boosted regime

comﬁning both resolved and boosted toyofogies
Goal: l,payer with fu[f datasets and im]orovecf/more

complete ana@sis






