The new ATLAS triggers for
long-lived particles

that leave unconventional signatures
In the tracking detectors
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Long-lived particles (LLP) can have unigue signatures and track-shapes inside the ATLAS detector , and existing conventional
ATLAS triggers can become a limiting factor for physics searches looking for these LLP. As of Run-3, the ATLAS collaboration have
implemented new tracking algorithms for the High Level Trigger (HLT). These new algorithms provides full detector tracking (without
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a need for region of interest (ROI’s)) and reconstruction of displaced tracks at HLT level. This was made possible with advancement in 't
ATLAS algorithms and CPU technologies, and this allows ATLAS collaboration to look into a broad range of new triggers. O
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Other Trigger Possibilities: g
In the long run, the full scan and large radiue tracks would allow ATLAS collaboration to target other track based 3

LLP signatures targeting other scenarios like:

1) Emerging Jet signatures for looking into dark-sector mesons/hadrons.

2) Charge LLP particles that decay inside the detector and/or that are detector stable that can be identified as tracks with their high momentum or
large dE/dx values. (Example: ATLAS SUSY dE/dx analysis)

3) Identifying displaced vertices in events to identify neutral long-lived particles that decay inside ATLAS.
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