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R-parity violating SUSY
stop (t)̃ pair production with R-parity violating decays

Searches in R-conserving scenario in S. Strandberg, I. M. Snyder and A. Miucci 
talks - not suitable in R-violating context 
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Analysis strategy
Require two opposite charge leptons (e, µ) and 
two jets (at least one w/ bottom quark - b-tagged)
build b-l pairs minimising the mass asymmetry

3

LSP stop, LQD decay
additional U(1)B-L symmetry with right-handed 
neutrino supermultiplets
Suppressed couplings prevent short proton lifetime

Background estimation
Major backgrounds: top pairs, single-
top, Z+jets
estimated from MC normalised to data 
in control region

13 TeV, 36.1/fb arXiv:1710.05544

B-L Pairs

require small mass asymmetry
use larger mass as discriminator

https://arxiv.org/abs/1710.05544
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B-L Pairs

Interpret results as exclusion limits
No significant execs over SM expectation

Results derived for various assumptions on the branching ratio in 
different decay modes

final state targeted by searches for lepto-quarks

arXiv:1710.05544

https://arxiv.org/abs/1710.05544
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Analysis strategy
Four jets in the final state                        
(possibly b-tagged)
pair jets with minimum 𝛥R to build stop 
candidate: 

 

discriminants: |cos(𝜃*)|,                        ,
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Jets Resonances
LSP stop, UDD decay
large enough coupling for prompt decay 
(but no single top squark resonant production)

13 TeV, 36.7/fb arXiv:1710.07171

https://arxiv.org/abs/1710.07171
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Jets Resonances
Background estimation
multi-jet QCD events

Estimated from data with “matrix method”
top pairs

Estimated with Monte Carlo simulation

arXiv:1710.07171

https://arxiv.org/abs/1710.07171
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Jets Resonances

No significant excess over SM expectation
Interpret results as exclusion limits

100-410 GeV 100-470 and 480-610 GeV

arXiv:1710.07171

Test compatibility of results with resonance hypothesis
Scan in windows of mavg of 12.5 GeV

https://arxiv.org/abs/1710.07171
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Analysis strategy
Select events with at least one electron or 
muon and 8-≥12 jets
Split events in bins of jet multiplicity and 0 or 
≥3 b-jets
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Multi-jet plus one lepton final state
Right-handed stop

decay into a pure bino or higgsino LSP and top 
or bottom quarks
LSP decays promptly through UDD coupling 

Background estimation
W/Z+jets: exploit scaling of jet multiplicity 

extrapolate from non b-tagged to be tagged 
samples with MC

13 TeV, 36.1/fb arXiv:1704.08493

https://arxiv.org/abs/1704.08493
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Analysis strategy
Select events with at least one electron or 
muon and 8-≥12 jets
Split events in bins of jet multiplicity and 0 or 
≥3 b-jets
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Multi-jet plus one lepton final state
Right-handed stop

decay into a pure bino or higgsino LSP and top 
or bottom quarks
LSP decays promptly through UDD coupling 

Background estimation
top pairs: data template of 5-jets events

probability that additional jet is a b-jet

non b-taggedadditional jet…  b-tagged  second b-tagged

13 TeV, 36.1/fb arXiv:1704.08493

https://arxiv.org/abs/1704.08493
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Multi-jet plus one lepton final state
No significant excess over SM expectation

Interpret results as model-dependent 
exclusion limits by simultaneous fit of 
all analysis bins

higgsino LSP: excluded stop
masses up to 1.1 TeV
bino LSP: excluded stop
masses up to 1.25 TeV

arXiv:1704.08493

https://arxiv.org/abs/1704.08493
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Summary
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ATLAS experiment searches for stop production in R-violating 
scenarios

Results on full 2015+2016 dataset collected at √s=13 TeV

No significant excess over the Standard Model prediction observed…

… but keep on the excitement for the full Run-2 dataset results



Thank you for your attention…

…and for bringing us here!

CERN Taj Mahal Hotel
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Back Up

13
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B-L Pairs
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LSP stop, LQD decay
additional U(1)B-L symmetry with right-handed neutrino supermultiplets

vev for right-handed scalar neutrino to spontaneously break B-L symmetry
lepton number violation only
RPV couplings suppressed (related to neutrino masses) 

-> prevent short proton lifetime and consistent with L number violation
branching ratio related to neutrino mass hierarchy

normal mass hierarchy mu b BR up to 90%
reverted mass hierarchy e b decay ~100%

regions optimised with 50% BR
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B-L Pairs
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B-L Pairs
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B-L Pairs
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Jets Resonances
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Jets Resonances
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Jets Resonances
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inclusive
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Jets Resonances
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b-tagged
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Supersymmetry: additional 
fermion-boson symmetry

→ New quantum number R-parity 
+1 (-1) for SM (SUSY) particles

22

Light stops and natural supersymmetry

arXiv:1110.6926
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    Require low fine tuning in the MSSM:

Stop and gluino masses correct 

Higgsino masses controlled by µ    

  → Stops expected to be light
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