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� Tracking is a of reconstructing the full event
! Used in
� Requirements:
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� ATLAS undergoing

to maintain and improve
physics performance and to help reduce the CPU
requirements
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-1 = 13.6 TeV, 288 fbs

 = 42/50
MPV

µ/〉µ〈2022: 
 = 51/58

MPV
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MPV
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Collision data, LHC Fills 6291 and 7358
ID tracks from Primary and Back-tracking, no LRT
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���i h� i = 70 �,

� �R�8�F �b�B�H�B�+�Q�M �?�B�i�b

� � �3�y�y �i�`���+�F�b�-�T�h > 500 �J�2�o �B�M
j� j < 2:4

���i h� i = 200�,
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� � �R�k�y�y �i�`���+�F�b�-�T�h > 1 �:�2�o �B�M
j� j < 4:0
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� ACTS is an
in HEP experiments

� In use or in evaluation by a number of experiments!
� Implemented in modern C++, unit tested, continuous integration
� Ready for multi-threading by design
� Agnostic to detection technologies, detector design, and event processing framework
� Highly customizable and extendable → R&D platform

� ATLAS plans to make
� Replacing obsolete concepts and design patterns while repopulating experts
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� , while ongoing in other domains!
� Development environment
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... same is done for the muon
reconstruction chain!
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... same is done for the muon
reconstruction chain!
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� Connected component labeling (CCL)
with existing non-ACTS implementation: CHEP

2024
� Recent efforts improved the compute performance of the

clustering algorithm
� Most of these improvements were done in the ATLAS

software: EDM handling, caching of intermediate results
� �3 speed up w.r.t. legacy implementation
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ATLAS Simulation Preliminary
s = 14 TeV, HL-LHC

tt,  = 200
ITk Layout: 03-00-00
ACTS v43.0.1, Athena 25.0.40
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ATLAS Simulation Preliminary
s = 14 TeV, HL-LHC

tt,  = 200
ITk Layout: 03-00-00
ACTS v43.0.1, Athena 25.0.40
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 Simulation PreliminaryATLAS
 = 14 TeV, HL-LHCs

ITk Layout: 03-00-00
 > 1 GeV

T
 = 200, Truth p〉µ〈, tt

ACTS v29.1.0, Athena 24.0.12

� with
non-ACTS implementation: CHEP 2024

� Recent efforts focused on improving the compute
performance also here!

� Remains the main bottleneck for the compute
performance due to high combinatorics and
redundancy
� exists which provides

(� �2) and higher
purity
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