ACTS = A Common Tracking Software

Track reconstruction with ACTS

in modern high-energy physics experiments

Gundolf Haase, Alexander J. Pfleger, Andreas Salzburger
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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?

Measurements

Alexander J. Pfleger
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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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[1] ATLAS Collaboration
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSOFFICE/event_display/twiki_original/ATLAS_ttbar_candidate_13TeV_VP1_run266919_evt19982211_2015-06-04T00-21-24.png
https://twiki.cern.ch/twiki/pub/AtlasPublic/UpgradeEventDisplays/event_display_v3_greenITk.png
https://cds.cern.ch/record/2912217

S — A Common Tracking Software
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https://github.com/acts-project/acts/
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https://github.com/acts-project/acts/

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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» Fix issues once, benefit across
experiments

» Different detectors expose hidden
assumptions

» Share development and maintenance
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An R&D platform for future tracking

! ) » Can machine learning reduce
a track uction algorithm based ) . .
on graph neural networks for the HL-LHC Candldate com blnatlonS?

» Can reconstruction run
‘:: Implementation of ACTS for STCF track reconstruction efficiently on G P US?

» Can we use it in the future?

of] 1 Mar 2021

a Auto-tuning capabilities of the ACTS track
Y T
Q Track reconstruction as a service for collider physics
o
N
Zhant Vuan Tana Shous byt 1 Vanabin Eanad Wi
Q
o traccc: GPU track reconstruction library for HEP experi-
o ments
Yol . 2 3
O\ Paul Gessinger', Heather M. Gray>>, Attila Krasznahorkay’, Charles Leggett®, Joana
o Nieomann'. Andre; er'. Stephen Nicholas Swatman' . and Beomki Yea® "
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Status of ACTS Tracking for
FCC detectors
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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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Extra Slides
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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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» Already explored by experiments Tomsbei e iy gy bt

» Austrian Doctoral Student Programme

« Unstable tracks improve

» PhD at Uni Graz at CERN B

left/right ambiguity.
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https://indico.cern.ch/event/1499357 /contributions /6628643 /
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