Events with many tops

 motivation

— many models of new physics where dominant signal is
e top quarks
° missing transverse energy (invisible particles)

— examples include
 light gluinos and stops
 WIMPIless dark matter
e UED
e little Higgs
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Backgrounds

e dominant Standard Model backgrounds for our signal
— tops + jets
— W= +jets
— Z +jets
e MET comes from
— jet mismeasurement (aligned with jet)
— 722V
— lepton mistag (including missed t in top decay)
e signal /background simulated with MadGraph 5 / Pythia 6.4 / PGS 4

we’ll focus on this as a test case
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A Model in MSSM parameter space

e we analyze this strategy with a toy model
e MSSM model with only light gluinos and stop
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e LHC can pair-produce gluinos and/or stops
— decay to tops and lightest neutralino
— good model to study our strategy

e general features
— can get two or four tops = up to twelve jets

— gluino decays either through stop resonance, or via
three-body

e kinematics of decay chain determines where the
gluino energy ends up (either in tops or MET)

Search Strategy for this Signal

search for jets + MET

— hadronic channel = veto leptons
— no b-tag

e why?

— for Standard Model processes, MET will mostly come
fromW 2> ¢ v

 lepton veto kills most of this background

— if N, is large, background is mostly from Standard

Model top production

e b-tag inefficiency reduces both signal and
background

* reduces signal significance

jet distribution for signal and background processes
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w/ J. Bramante, B. Thomas (arXiv:1109.2614, accepted for publication in PRD [1])

Cuts

e apply precuts to select events

— no leptons, at least 5 isolated jets, MET > 100 GeV,
MET not (anti-)aligned with leading jets
— dominant background now tops + jets
* additional cuts can be applied N, and MET
Nt > 6,7,8,9 MET > 200, 300 GeV
— N.... cuts useful for 4-top processes

jets

— MET cuts help when kinematics force energy into
invisible particles
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MET distribution for signal and background processes
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Conclusion

* N, + MET is effective for models producing tops and
invisible particles

e comparison (with 1 fb!, 5 o significance)
— this strategy - gluino mass reach ~ 730 GeV
— 1 lepton + 4 b-jets = gluino mass reach ~ 650 GeV [2]
— comparable
e tested with an MSSM toy model, but has wider applicability
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