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Introduction

R-parity is a discrete symmetry in Supersymmetry.
(-1)3(B-L+2s = +1 for SM, -1 for SUSY particles.

R-parity conservation
* lightest sparticle is a good Dark Matter candidate

miss

* at LHC, signatures with large E;
R-parity violation
* lepton (4, A’) and/or baryon (4”’) number violation

* can generate neutrino mass and mixing
* low E{"'5%, unstable LSP ®, LSP can be charged ©

Rich phenomenology, but handle with care!
Rapid proton decay, n — 11 oscillations,
large v masses, neutrinoless double-f decay;, ...

Small A couplings?
Long-lived particles!
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Dijet resonance pairs

Search for t decaying to dijet via A"’ coupling.
Signature: 2 heavy pairs of close-by jets. P
Btag-inclusive search (¢ — sd), or 1 b-jet per pair (t = bs).
Choose right jet pairing:

* boosted t has low AR(jet,jet) D
2 resonances have same mass

* multijet background mostly in forward region (t-channel)

mass asymmetry
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Dijet resonance pairs
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Events

Data/SM

5 20 + 2 jets

Scalar top LSP in model with U(1);, symmetry.

t — bu (be) with normal (inverted) v mass hierarchy.

ee, U, eu channels with >2 jets, >1 b-tag.

Choose #j pairing that minimizes mass asymmetry.

tt, single top and Z+jets scaled to data.
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6 1{ + jets arXiv:1704.08493

Search based on jet and b-jet multiplicities for
high N;,, (5-12). Up to 46 bins.

Main backgrounds: V+jets, tt+jets.
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Signatures with small SM background.
All (e,u) combinations considered (£~¢~ for dd).
Backgrounds:
* Electron charge flip:
opposite sign events X flip probability from Z(ee)

* Fake or non-prompt lepton:
- matrix method (real/fake vs loose/tight leptons)
- template fit to kinematic distributions

* VV and ttV: simulation
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Long-lived g can hadronise and decay within
tracker making displaced high-mass vertex.

Large-radius track + vertex reconstruction.

Backgrounds:
- Hadronic interaction with detector material

- Merging of low-mass vertices

- Spurious high-angle track crossing vertex

Displaced vertex + MET

arXiv:1710.04901
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Disappearing tracks
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P .
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Pixel-only tracks, with no additional hits.
- Hadron bkg: long tracks + p; smearing

- Lepton bkg: long tracks + p; weighting (FSR)
+ p; smearing

- Combinatorial bkg: tracks with large impact
parameter, p; described by fit function

A %, %%, production tang =5, u >0
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Summary

ATLAS SUSY searches with R-parity violation
and long-lived particles were presented.

Non-conventional signatures: low
disappearing tracks, displaced vertices.

No excess in 2015+2016 data.
Exciting prospects from LHC for 2018!
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Displaced vertex + MET
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Disappearing tracks
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