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Stop partners at the LHC
We have not yet found New Physics at 
the LHC

In particular, SUSY limits go up to 2 
TeV for gluinos

Cross sections for stops are lower, but 
limits for vanilla spectra and decay 
chains are still near 1 TeV.  
Very compressed spectra can still help. 

In this talk I will discuss non-standard 
production and decays of stops



R-parity violation

The MET signature of SUSY is mainly due to R-parity. This is an 
extra assumption: without it,

 
Proton can be stable if B,L independently conserved. Experimental 
signatures are very different

leptonic RPV:

baryonic RPV:  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[see also G. Moultaka’s talk]



Simplified decay chains for ATLAS/CMS  RPV searches 
 
 
 
 
 
More complete spectra(ICHEP data):
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Resonant  stop  production
Current searches focused  
on QCD pair-production. 

If RPV coupling is large,  
resonant production!  

Cross sections are potentially large!
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Resonant stop signatures
Depending on spectrum/couplings:

dijet resonance

multi-tops (same-sign leptons)

four-jet resonance

From QCD pair-production, double the signatures - 2 dijets, 4 tops, 8 jets  
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[see also Diglio,Feligioni,Moultaka, 1611.05850]



stop LSP: dijet limits

             8 TeV - 20fb-1                 13 TeV - Moriond -30fb-1

Limits have greatly improved at high m.  
Harder at  low masses, scouting/TLA.  
(w/ ISR not shown here, comparable reach).
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Bino-like LSP

New signature:  same-sign tops + jj. Here I set  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Bino-like LSP

New signature:  same-sign tops + jj. Here I set  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Complementary production modes: resonant and pair-production  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Bino-like LSP
New signature:  same-sign tops + jj. Here I set  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Complementary production modes: resonant and pair-production 

Single and paired dijet limits are still important, especially when 
top decays are phase-space suppressed.

di

dj

t̃⇤1

di

dj

di

dj

t̃⇤1

t̄

�̃0
1

t̄

t̃1

d̄i
d̄j

m�̃0
1
= 200 GeV

[ATLAS-CONF-2016-030]

SSTOP SSTOP SSTOP

2xJJ

2xJJ

2xJJ

JJJJ JJ



Bino-like LSP

New signature:  same-sign tops + jj. Here I set  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Complementary production modes: resonant and pair-production 

Dijet limits are still important, especially when top decays are phase-space suppressed.

ATLAS RPV 1L+jets search is specifically targeted to such RPV signals.
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Higgsino LSP
New signature:  4j (of which 2-3 b’s). Here set  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Currently no limits from 4j final states.  
New searches needed to constrain

4j/8j final state with nested resonances.  
Should be in progress (both ATLAS and CMS)
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Higgsino LSP
New signature:  4j (of which 2-3 b’s). Here set  
 
 
 
 

 
                 tds                                  tdb                               tbs 
Currently no limits from 4j final states.  
New searches needed to constrain

4j/8j final state with nested resonances.  
Should be in progress (both ATLAS and CMS)
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[see also J.Evans, 1402.4481]



Conclusions
RPV has long been used as a way to hide supersymmetry.  
Thanks to renewed focus (from theory and experiment) the limits have 
been getting significantly stronger, in many cases comparable to RPC 
SUSY. 

For final states with tops (leptons+jets, same-sign leptons), the limits are 
approaching 1 TeV.  
Still, most searches not explicitly optimized. E.g. four-tops+4j

Many 13 TeV searches have not been updated with full 2016 dataset.         .  
Purely hadronic final states are mostly unconstrained, if Nj>2                     .   

… for now, stay tuned! 

Thanks for listening!





Recasting
We use
• MG5_amC@NLO
• Pythia 8.2
• Delphes 3.4
• (py)ROOT
When available, use correlations

ICHEP Moriond
ATLAS-CONF-2016-037 
(ATLAS SSL/3L + MET)

CMS-PAS-SUS-16-032 
(b's+MET)

ATLAS-CONF-2016-052 
(ATLAS multi-b+MET)

CMS-PAS-SUS-16-033 
(jets+MHT)

ATLAS-CONF-2016-054 
(ATLAS 1L + jets + MET)

CMS-PAS-SUS-16-036 
(jets+MT2)

ATLAS-CONF-2016-057 
(ATLAS multijet [RPV])

CMS-PAS-SUS-16-035 
(SS2L)

ATLAS-CONF-2016-078 
(ATLAS 2-6 jets+MET)

CMS-PAS-SUS-16-042 
(1L+jets+MET - DeltaPhi)

ATLAS-CONF-2016-094 
(ATLAS 1L + many jets)

CMS-PAS-SUS-16-051 
(stop 1L)

ATLAS-CONF-2016-095 
(ATLAS 8-10 jets)

CMS-PAS-SUS-17-001 
(stop 2L)

ATLAS-CONF-2016-077 
(ATLAS stop 0L)

ATLAS-CONF-2017-020 
(stop 0L)

ATLAS-CONF-2016-050 
(ATLAS stop 1L)

ATLAS-CONF-2017-021 
(b's + MET)

SUS-16-014-pas  
(CMS jets+MET)

ATLAS-CONF-2017-022 
(2-6 jets + MET)

SUS-16-028-pas  
(CMS stop 1L)

ATLAS-CONF-2017-013 
(1L+jets [RPV])

SUS-16-030-pas  
(CMS stop 0L boosted)
ATLAS-CONF-2016-094 
(ATLAS 1L + many jets)

[paper coming out soon]

Will release source code


