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Backdrop: striking blind spot in ATLAS Electroweak SUSY searches last year

May 2017 ATLAS Preliminary Vs=8,13 TeV, 20.3-36.1 fb"
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300 —— Observed limits —|
T — via WZ 21431, 8 TeV, arXiv:1403.5294

—— via WZ 2143, 13 TeV, ATLAS-CONF-2017-039 Al limits at 95% CL
via Wh  Ibb+lyy+IF+31, arXiv:1501.07110
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New charged, neutral fermion m( 5{?, 5“(2 ) [GeV]

Form; ~100 GeV, o (pp — 72 75) x £ ~10* fb x 30 fb™' ~ 300 000 events
[LHC SUSY Cross-section Working Group; ATLAS SUSY Summary Plots]
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSYCrossSections
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/

Theoretically favoured Higgsinc < matter hiding in blind s

Higgsinos H near weak scale by naturalness arguments

Higgsinos H realised as multiplet of charged & neutral states
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Challenge to reconstruct & trigger soft intra-Higgsino decays

Higgsinos = spin 1/2 partners of two Higgs doublets

[Sara Strandberg plenary, Anyes Taffard parallel]
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https://indico.cern.ch/event/686555/contributions/3028076/
https://indico.cern.ch/event/686555/contributions/2969882/

Performance highlight: confronting soft lepton reconstruction limitations
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p:(e/u) > 4.5/4 GeV for 2017 among lowest in ATLAS (> 7/6 GeV in 2016)
Fun fact: a muon loses 3 GeV of energy before reaching the muon spectrometer

[Mark Hodgkinson parallel]
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https://indico.cern.ch/event/686555/contributions/2969899/

Dilepton discriminant: signals localised at low my, (‘bump-hunt’ SUSY sty
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Signal endpoint m,, < Am(77, 7°) for decisive background rejection

[PRD 97 (2018) 052010]
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https://arxiv.org/abs/1712.08119

First hadron collider sensitivity to Higgsino dark matter beyond LEP

March 2018
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Disappearing track

IBL+Pixel tracklets
(Run 1: SCT+Pixel)
JHEP 06 (2018) 022, PUB-2017-019
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https://arxiv.org/abs/1712.08119
https://arxiv.org/abs/1712.02118
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2017-019/

March 2018
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Striking blind spot: need new ideas to discover Higgsinos below 100 GeV

*Zhi Zheng poster, 71703.09675
ICHEP 2018 @ Seoul | Jesse Liu | 11 Jul 2018 7


https://indico.cern.ch/event/686555/contributions/2989784/
https://arxiv.org/abs/1703.09675
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https://indico.cern.ch/event/686555/contributions/2974969/

