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Introduction

= Supersymmetry predicts for
each Standard Model
particle, a SUSY particle
with spin differing by %

= Sleptons may resolve
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= Event kinematics are m((..g) [GeV]
dependent on mass
splitting: Am = m; — mo

X1
03/21/2022 2/14

ATL-PHYS-PUB-2021-019



Compressed SUSY

= Targeting mass splittings below 60 GeV
* Typically events have low 'S and soft particles

— Initial state radiation (ISR) topology allows triggering on ET™® (requires
ET"*%>100 GeV)

little E7'ss, large ET'sS,

only soft from

objects
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Preselection

= Preselection

03/21/2022

— Events are selected by ETsS
trigger

— Exactly 2 same flavor opposite

sign leptons (e/ 1)
- E'TT1iSS > 200 GeV
— ISR topology
— At least one jet with
pr > 100 GeV
- Ag(leading jet, ET™%) > 2.0
— maximum two jets with
pr > 30 GeV
- min;(Ad(jet;, EF*)) > 0.4
- b-veto
— ARy > 0.75
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Signal region optimization %

= Signal region is optimized using significance

\/Qn In ijn"ag 25—2 In |1 [ + B(‘,(HUQ))} n=signal+background,

B=background, o=Uncertainty(stat.+30%syst) ATL-PHYS-PUB-2020-025
= Benchmark points with m; = 150 GeV and Am = 20/40 GeV
= Signal region:
- ETs > 300 GeV
- my(£1) > 100 GeV
- my(€2) > 100 GeV
— Veto events with 81.2 < myy < 101.2 GeV
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http://cdsweb.cern.ch/record/2736148/files/ATL-PHYS-PUB-2020-025.pdf

Signal region
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« mr(6) = /0PI — cos(A9))
= Require mr(¢) > 100 GeV for both leptons
= Require ET"® > 300 GeV
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mp Distribution
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= M = ming, (max(mr(pf!, ar, my), mr(pf2, P — gr, m.)))

= Split signal region into multiple bins in m to enhance sensitivity
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Irreducible background
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= Fake/non-prompt lepton background
originates from:

— Leptons from secondary decays
(e.g. b-hadron decays)

— Particles misidentified as leptons
(e.g. pion identified as electron)

— Photon conversion

= Fakes are an important background
for low pt leptons

— Estimate with data-driven method
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= Fake background is measured in a region with a loose lepton failing the quality
requirements (isolation, impact parameter cuts)

® Event yields are extrapolated to the signal region using a fake factor F as weight
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®= Method is validated using same-sign events
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Fake factors
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= Fake factors are estimated in a dijet region
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Validation of fake estimation
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= Method is validated using same-sign events with preselection cuts

= Qverall good modeling except for muons with pr > 30 GeV

03/21/2022 12/14



Expected sensitivity

= R T e ey e e ¥ A I I I
Q 70— —]
1<) c ]
é} C .
= 60 =
< 50— —
C limit 2L (arXiv:1908.08215) |

30 C_ limit soft 2L (arXiv:1911.12606) _|

C limit 2L 8TeV (arXiv:1403.5204) _|
M/ expected limit (approx.) ]

P_...I...I...I...I...I...I...I...I...I...

1 00 120 140 160 180 200 220 240 260 280 300
m [GeV]

= Promising sensitivity to so-far unprobed kinematic regime

= Still room for improvements at lower mass splittings
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Summary

= Search for SUSY partners of the electron and muon
= Target remaining sensitivity gap for Am(g, 5(?) ~ 20-60 GeV

= Signal region provides good sensitivity to close the gap
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