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A large number of physics models that extend the Standard Model predict the existence of new, massive, long-lived particles. Searches for 
these processes may target its decay products at a significant distance from the collision point. This signature provides interesting technical 
challenges due to their special reconstruction requirements as well as their unusual backgrounds. This poster will present recent results in 
long-lived SUSY searches using a displaced vertex in the Inner Detector in association to jets with the ATLAS full Run 2 data.
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Small R-parity Violated (RPV) coupling
→ target: long-lived "̃#$ and "̃#±
→ signature: Displaced Vertex (DV) 
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!&' > 10 GeV, "()* ≥ 5
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High- 0$ SR: 
Ø several high-1% jets 
(e.g. 4 jets with 1% > 250 GeV...) 

Trackless SR: 
Ø several low- 1% jets 
(e.g. 4 jets with 1% > 137 GeV...) 

Ø at least one jet not associated with 
tracks (trackless jet)
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5. Background estimation
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2. Analysis target

Search for long-lived electrowikinos with DV in the multi-
jets events using new special reconstruction algorithms 
and background estimation method. The results are 
interpreted in RPV SUSY model.
At 95% CL, 2("̃#$) values up to 1.58 TeV for 3 = 0.1 ns
are excluded, and the limit surpasses 1.5 TeV for all 
lifetimes in the range from 0.03 ns to 1 ns.

No significant excess ➡ Set limits at 95% CL
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High-pT SR Trackless SR
Expected background yiields 0.46+0.27

�0.30 0.83+0.51
�0.53

Observed yiields 1 0

Large radius 
tracking

Background: only instrumental sources.

Both of Signal Regions (SRs) require 
at least 1DV passing the DV selection
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red bar: The additional uncertainty based on observed non-closure in the Inside material validation region
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Control region selection
 > 2trk > 3 GeV, NDVm

Number of track jets
correlated

More track jets

More SR-like DV

=

Estimate all backgrounds inclusively assuming: 
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 jet selection
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Trackless jet selection
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