A search for R-parity violating supersymmetry through top squark
pair production in y/s = 13 TeV pp collisions with the ATLAS experiment
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Motivation

 R-parity conservation often invoked in SUSY to prevent p .
Baryon # violating and Lepton # violating terms; also to t,.x‘,
T 133 +
preserve stability of the proton L;
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https://arxiv.org/abs/1710.05544
https://arxiv.org/abs/1401.7989

Analysis Strategy

» EXxperimental signature: 2 opposite charged leptons

and 2 b-jets (fully reconstructable in ATLAS) g bl
» Target Signal; =
OR
- 2 opposite sign leptons (e or )
2 jets (=1 b-tag)
- Kinematic variables: Hy my; my,,, my, o )
bl bl
» Variable bin-width signal region Mpe asymmetry =
(mgé’ g,

» Two exclusion fits for each stop mass + lepton BR
combination: 15 bin agnostic fit and 45 bin flavor
aware
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Primary Backgrounds

- Developed Control Regions (CRs) to constrain primary backgrounds: 77, Single-top, and Z+jets

» Top Backgrounds

 Z+]ets + heavy flavor

*2 leptons from W decay, > 1 b-jet -2 leptons from Z decay, jets from ISR/FSR
-ICRtt -events with mis-paired jets and * CRZ- isolate leptons from Z boson decay
eptons

- CRst- separation of ¢f and single-top

It Single-top Drell-Yan
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Control and Validation regions

CRtt CRst
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CRs show backgrounds are well modeled.
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Signal Region
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» Two exclusion fits for each stop 10° = 1000 GeV 1400 Gey =
mass + lepton BR combination: B M= L oY=
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Results

* Expected improvement of early Run 2 limits:

1400 GeV —1800 GeV for BR(F — ub) =100%
1500 GeV — 1900 GeV for BR(F — ¢) = 100%
600 GeV — 1100 GeV for BR(f = 1) = 90%
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Conclusions

» Expected increased sensitivity from:

- Larger dataset

* Fit to the mass distribution of the leading
lepton-jet palir

- Improved systematics below ~20% for all m1;,
bins in the distribution

Thanks for listening!
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Region Selection
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Region | N, mQ [GeV] m, ¥ [GeV] Hr [GeV] myp asym my [GeV]  my,® [GeV ]

SR [>1  >400 > 150 >1000 <02  >300 GeV -

CRtt |>1 [180,500] <150  [500,800] <0.2  >200GeV < 180

CRst | =2 [180,500] <150  [400,800] <02  >200GeV > 180
CRZ |[>1  >700 - >1000 <02  [76.2,106.2] -
VRm), |21  >500 < 150 [600,800] <02  >300GeV -
VRm, @ | >1  [200,500; >150  [600,800] <0.2  >300GeV -
VRHr |>1 [200,500; < 150 > 800 <02  >300GeV .
VRZ | =0 [500,800 > 150 >1000 <02  >300 GeV =
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