ACTS = A Common Tracking Software

Track reconstruction with ACTS

in modern high-energy physics experiments

Gundolf Haase, Alexander J. Pfleger, Andreas Salzburger

NV

=
m . itat /
B Rmese ats, ©)

227 of September 2026

Alexander J. Pfleger OPG - FACT 22"9 of September 2026 1/8



From Measurements to Tracks

» Which hits belong together?
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From Measurements to Tracks

» Which hits belong together?
» Which candidates describe the same particle?

» How many possibilities can we afford to test?
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From Measurements to Tracks

» Which hits belong together?
» Which candidates describe the same particle?

» How many possibilities can we afford to test?
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From Measurements to Tracks

» Which hits belong together?
» Which candidates describe the same particle?

» How many possibilities can we afford to test?
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ATLAS with High Luminosity LHC
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» Denser collisions
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» Denser collisions
» Larger data volumes
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2016: ACTS starts as a
standalone tracking toolkit.
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ATLAS with High Luminosity LHC

Relative CPU time

Denser collisions

Larger data volumes

More combinations

Natively single-threaded

New tracker

Redesign while ATLAS keeps
running
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. . . HL-LHC, V5 = 14 TeV, &, {u) = 200 3
ATLAs Simulation Prellmlnary ACTS-based vs default non-ACTS track finding CPU ]
Start date: February 2024, Athena 24.0.24 (ACTS v32.0.2)

End date: September 2024, Athena 25.0.16 (ACTS v36.2.1)

2016: ACTS starts as a
standalone tracking toolkit.
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Austrian contribution: Global x? Fitter in ACTS

» Open Data Detector (ODD)
> 10° events, |n| <3, ¢ € [0,27)
» pT €[1,100] GeV/c, randomised charge (to reduce biases)
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An R&D platform for future tracking

» Can machine learning reduce
candidate combinations?
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An R&D platform for future tracking
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Take-Home Message

» ACTS is ATLAS run-4 standard and deployed
P International community — Austria contributes too

» R&D: machine learning, GPU tracking, future detectors, ...
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CMS Tracking with ACTS

Enhancing CMS Passive Material Modeling
in Track Reconstruction Using ACTS
Proof of Concept E’%J ég &»  Summary and Next Steps E’%\ é;.

https://indico.cern.ch/event/1577742/contributions /7005748 /
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Global x? Fitter in ACTS

Symmetries & Unambiguous Ambiguities
Track Fittingwith the Global y* Fitterin ACTS
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