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Why scale invariance?

> Many possible event topologies
> Use simplified topologies

> Natural SLJSY with 3
light #; 2, b1, and degenerate h

> Signal topologies:

o Z,

hi tt+Br | %4,

. 69/7 O}Oo,
tots th+ Prp %
13151 bb + ET

> Event shape depends on masses

| = Scale invariant reconstruction |
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Coverage of the parameter space
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Coverage of the parameter space
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Coverage of the parameter space
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Most of parameter space is covered by the considered final states
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Top reconstruction

Event shape depends on me — My — Mg = Am > 0:

large Am medium Am
very boosted top boosted top
HEPTop Tagger BDRS Tagger
[Plehn et.al 09, 10] [Butterworth et.al 08]

O

Combine taggers to reconstruct all kinds of top quarks
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Detailed

HEPTop reconstruction

pr > 200 GeV ?
HEPTop fires? processed all jets?

filter* passed?

* my; > 150 GeV and either pr
of the candidate > 250 GeV
or the correct subjets are
b-tagged /not b-tagged

similarly for BDRS reconstruction
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Scale invariant cuts

Candidates = ¢- and b-tagged jets

\2

hadronic decay mode = 0 leptons

2 candidates
no other hadronic activity:
— < 4 jets
- pr(j1) < 100 GeV
> Balanced event:
- A¢(pr,, +Pr,sPp) > 097 “s S X

_ |pTc1+pTcz+pT‘<O.25 t/.\t
Er

Missing energy form both candidates:
- A¢(pTcl,ET) < 0.97

VvV Vv

\

S/B between 0.4 and 2 x 1073
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Scale invariant cuts
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Scale invariant cuts

Candidates = ¢- and b-tagged jets
> hadronic decay mode = 0 leptons

> 2 candidates
> no other hadronic activity:

— < 4 jets
- pr(j1) < 100 GeV
Er

> Balanced event: -~
- A¢(pTcl +pTc27¢T) > 0.97 :

- [Pz, + Pry + Py <0.25 ! ﬂ\t
Er

> Missing energy form both candidates:
- A¢(pTcl,ET) < 0.97

S/B between 0.4 and 2 x 1073
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mpo distribution @ 13 TeV

mrs gives lower bound to the 7, b mass
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Results: C'L, in parameter plane (y/s = 13 TeV)

systematic error: 15%, MC error: 1073 fb
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Results: C'L, in parameter plane (y/s = 13 TeV)

systematic error: 15%, MC error: 1073 fb
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Results: C'L, in parameter plane (y/s = 13 TeV)

systematic error: 15%, MC error: 1073 fb
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Conclusions

> Status so far
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Stop and sbottom decaying to bottom or hadronic top quark + £
Combination of HEPTop & BDRS tagger

Scale invariant cuts

For my ~ 300 GeV exclude up to

mz, $1.2 TeV @ 95% CL with 100 fb~!

Thank You



Conclusions

> Status so far

— Stop and shottom decaying to bottom or hadronic top quark + £
— Combination of HEPTop & BDRS tagger

— Scale invariant cuts

— For mg =~ 300 GeV exclude up to

mz, $1.2 TeV @ 95% CL with 100 fb~!

> Outlook

— Another slice with mg ~ 150 GeV is currently generated
— The paper will appear soon!

Thank You

Matthias Schlaffer



	Scale invariant stop searches
	Setup
	Reconstruction
	Results

	Conclusion

