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Why High Multiplicity

® (Cascades involving tops
® Natural spectrum involve light stops and gluinos
® New Rho/Pi mesons

® R parity violation



An example |2 jet event




Problems with existing search
strategies

® |[arge MET cuts

® (Cascades distribute energy to many jets so
lower MET

® |arge number of jets - systematic errors
® jets may have small pt
® jets merged together

® Jarge number of cuts to tune



“Fat” Jets

® C(Cluster event into several “fat” jets using anti-k¢,
R=1.2

® many fewer jets = less systematics, fewer tunes
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“Fat” Jets

® |ost the large number of jets

® New backgrounds




“Fat” Jet Masses

Mass from Mass from
multiple partons parton shower
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Mean Jet Mass [GeV]
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Masses as a cut variable
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—a—— Jets which will pass Splitting

ATLAS Preliminary  Cambridge-Aachen R=1.2 jets
Split/Filtered with qu >0.3
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® filtering/pruning/
trimming - Jet
mass reliable

® underlying event
and pile up are
not a concern
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Jet Mass vs HT
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® For a given HT,
higher multiplicity
events have higher

|+ mass

1 QCD

® |f signal beats top
background, then
very good
discriminator



Signal Topologies

® Multi-Top decay of 800 GeV gluino, 100 GeV LSP
g— tt+x

® ?-step cascade decay with 600 GeV gluino 100
GeV LSP
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MET is helpful and a

basic cut of 150 GeV
is used



ET > 150 GeV
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Limits
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Conclusions

® Many BSM scenarios have large number of jets

® Jet Mass is a powerful tool for high multiplicity
when using fat jets



