Probing light neutralinos from pair produced

sleptons with a displaced vertex at the LHC
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Model and phenomenology

In the RPV-MSSM |, the MSSM lagrangian is supplemented with the

superpotential

Whkpy = Z piliH,+
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The term LQD*¢ allows to produce a neutralino with a charged slepton
and a prompt lepton, where if the RPV coupling is low enough, the

neutralino will be a LLP with decay width
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Setting all the LQDC to zero but A7;;, the phenomenology scenario is
controlled by this coupling and the neutralino and slepton masses
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Myo0-Meg; . The production cross-section is independent of the coupling in
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contrast as the single-production[2]. This allows to reach even lower values
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To study the DV phenomenology, 5 benchmarks were selected: 3 with a
selepton mass fixed value ms, = 0.25, 0.5, 1 TeV, with focus on the
,1111'm>2‘1’ plane and 2 with a fixed coupling value Aj;; = 1074, 107°

targeting the mass plane.
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Simulation and event selection

The strategy is based on identify the decay productos of the neutralino )"('(1)
as displaced tracks [1]. Parton level LHE events were simulated for the
process pp — €, — e)Z(l)e)ZI in MadGraph 5 with a the RPV-MSSM
UFO model, and then passed to Pythia 8 complemented with a custume
detector simulation.

1. Events an isolated, propmt electron as trigger, with pr+ > 25 GeV and
with |n| < 2.47.

2. DV are selected from tracks with |dg| > 2 mm and p7 > 1 GeV.

3. Vertices are required to be within the inner tracker aceptance with rpy
between 4 and 300 mm and |zpy| < 300 mm.

4. DV must have at least 5 tracks and have an invariant mass mpy > 10
GeV
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DV sensitivity

The number of events were computed with lower bound 3 events for the
selected benchmarks. The sensitivity region were also compared with a
reinterpretation of the ATLAS search of sleptons, which had a final state
with 2 leptons + MET, where the neutralino is stable, made it with
CheckMate2 [3], where we exclude the red region.
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