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Disappearing Track
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Event Selection

Electroweak(EWK) Production Common
i ISR - Data : 2015 -2018 (136 fb-1)
. - Lowest unprescaled Etmiss trigger
0 - Lepton VETO | |
Kinematics .~ EWK | Strong
P leading Jet pr 100 GeV = 100 GeV
nt 2nd and 3rd Jet pr - 20 GeV
A ([) min (Jet1,2,3.4, ETmiss) 1.0 0.4

- Disappearing track candidates :
- high quality
- isolated from other objects
high-pT (> 60 GeV for model-independent analysis)
- 4-pixel layer tracklet (no SCT hits)
low calo-cluster association (< 5 GeV)

» new requirement for strong BG reduction
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Background Components

Image for signal and background process
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Calorimeter VETO (new improvement)

ATLAS Detector
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Ertopoclus20 : sym of energies of topological
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Estimation of Charged-Particle Background
CRs for each BG original track pixel tracklet

Signal topolo
(0188 e/ u/had [ pr
¥ CO | i
jet = jet SCT /,
Pixel —%"
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ng (m’ 77) = Ne(fgignal (pT’ 77) X Tngxel—only (PT, 77) X TFgalo—veto (PT, 77)
M — aCR i i
f SR (pr, 7, $) = Nu,signal (1,7, ) X Tl:“pixel—only (P, 17) X TFnoMStrack (1, $)

fg%i(m’ n) = ng; (p1, 1) X TFsalo—veto (p1, 1)
The pT spectra for charged-particle BG are estimated by applying transfer

factor(TF) and smearing pT resolution function to the events in CR.
Both TF and the smearing function are measured in data by using Z—Ill candidates.

Apr=pr-pPT

TF - the fraction that the charged-particle is observed as a disappearing track

Smearing function - the resolution function to emulate
the pT spectra of pixel tracklet
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Estimation of Fake Background
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Background-only Fitting Results in VR
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Background-only Fitting Results
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Observed Limit (EWK channel)

Chargino Mass vs Lifetime
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Great improvements of sensitivities are
achieved thanks to calorimeter VETO
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Observed Limit (Strong channel)
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previous @ 0.2 ns (1.0 ns) 1.05 (1.35) 1.70 (1.75)

this work @ 0.2 ns (1.0 ns) 1.40 (1.80) 2.10 (2.20)
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Summary

Search for long-lived charginos based on a disappearing track
signature with full Run2 dataset is performed

Great improvements of sensitivities are achieved thanks to
calorimeter VETO

We are planning to perform 2nd full Run2 analysis with several
Improvements

- track reconstruction algorithm
- shorter / longer track(let)
- background rejection
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