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Introduction
Welcome!

• Compressed electroweakinos/sleptons remain highly motivated at the LHC and beyond
I Naturalness, WIMP dark matter, muon g − 2
I But difficult: low cross-section, soft final-state objects

• Significant experimental progress over last few years (just surpassing ∼ 20 y/o LEP limits!)
• Snowmass: build on existing program, develop new ideas, understand physics potential of various machines
• Goal: provide forum for focused discussion and collaboration on compressed EWK SUSY models
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European Strategy: Higgsino Projections

European Strategy summary plot
• Need to assess the merits of this plot
• Monojet/disappearing track: pure

higgsinos (∆m ≈ 350MeV)
• HE-LHC/FCC-hh 2`: simple σ and L

rescaling, no reoptimization
• How can we improve existing projections?
• Where can we inject new ideas?
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124 CHAPTER 8. BEYOND THE STANDARD MODEL
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Fig. 8.10: Exclusion reach for Higgsino-like charginos and next-to-lightest neutralinos with
equal mass m (NLSP), as a function of the mass difference Dm between NLSP and LSP. Exclu-
sion reaches using monojet searches at pp and ep colliders are also superimposed (see text for
details).

Collider experiments have significant sensitivity also to sleptons. Searches for staus, su-
perpartners of t leptons, might be particularly challenging at pp facilities due to the complex-
ity of identifying hadronically-decaying taus and reject misidentified candidates. Analysis of
events characterised by the presence of at least one hadronically-decaying t and pmiss

T show
that the HL-LHC will be sensitive to currently unconstrained pair-produced t̃ with discov-
ery (exclusion) potential for mt̃ up to around 550 (800) GeV [443]. The reach depends on
whether one considers t̃ partners of the left-handed or the right-handed tau lepton (t̃R or
t̃L, respectively), with substantial reduction of the sensitivity in case of t̃R. The HE-LHC
would provide sensitivity up to 1.1 TeV [443], and an additional three-fold increase is ex-
pected for the FCC-hh (extrapolation). Lepton colliders could again provide complementary
sensitivity especially in compressed scenarios: ILC500 [428] would allow discovery of t̃ up to
230 GeV even with small datasets, whilst CLIC3000 would allow reach up to mt̃ = 1.25 TeV
and Dm(t̃,c0

1 ) = 50 GeV [454].

8.3.3 Non-prompt SUSY particles decays
There are numerous examples of SUSY models where new particles can be long-lived and may
travel macroscopic distances before decaying. Long lifetimes may be due to small mass split-
tings, as in the case of pure Higgsino/Wino scenarios, or due to small couplings, as in R-parity
violating SUSY models, or due to heavy mediators, as in Split SUSY. For HL-LHC [443], stud-
ies are available on long-lived gluinos and sleptons. Exclusion limits on gluinos with lifetimes
t > 0.1 ns can reach about 3.5 TeV, using reconstructed massive displaced vertices. Muons dis-



European Strategy: Higgsino Projections

Crucial program: closing the gaps
• No attempt to determine reach in ∆m

from monojet/disappearing track signatures
• Maintaining low lepton reconstruction

thresholds for ∆m ≈ 1− 10GeV

Inject new ideas
• Emerging LHC program of VBF production
• Novel track/soft lepton triggers
• 3` final states
• ...
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Beyond a “Summary Plot”
• Summary plots are just an example of collider reach, useful for organizing efforts
• But lots of interesting work to be done outside simplified model framework!
• Assessing realistic models will hopefully be important part of our Snowmass contribution



So What Now?
Near-term goals:

• Determine our background MC needs (time sensitive!)
I Assess overlaps with EF09/EF10 (e.g. Z(→ νν) + jets)
I Sufficient detector modeling for displaced/disappearing track signatures?

• Converge on benchmark signal models (electroweakinos, sleptons)
• Personpower: SEC Project Matching Survey

Longer-term goals:
• Provide robust projections of sensitivity to compressed EWK SUSY
• Fill in sensitivity gaps at hadron colliders
• Identify limitations at various colliders (trigger, lepton reco. thresholds, tracker layout, etc.)
• Articulate the importance of our physics case

The Snowmass Dream:
To provide your children with a better understanding of naturalness and dark matter than you had
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https://docs.google.com/forms/d/1nACTfa3-eHn-Ea29YGep6NvF3S6u_JtTYW-e9XVxlOM/viewform?edit_requested=true


Today’s Agenda
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