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https://en.wikipedia.org/wiki/Tracking_(hunting)
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Hardware - leaps and strides
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https://cds.cern.ch/record/1262789/plots

Hardware - leaps and strides
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Wider |n| coverage 2.5 — 4.0

More readout channels: ~108 — ~5X109
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/IDTR-2023-01/
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Challenges in the High Luminosity LHC era
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http://cds.cern.ch/record/2928798

Challenges in the High Luminosity LHC era

Pile-up = 23 arxiv:1201.5469 Pile-up = 230
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https://arxiv.org/abs/1201.5469

Challenges in the High Lum|n03|ty LHC era
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http://cds.cern.ch/record/2766886
http://cds.cern.ch/record/2693670

ATLAS Physics

@ Seeding \\

Ky Track ﬁndng\\

7 Track fitting \\

Tracking @ ATLAS (@ Nikhef) NikThef

Nikhef Jamboree 12/May/2026, S. Lin



ATLAS Physics
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-006/

ATLAS Physics
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-001/

ATLAS Physics
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ATLAS Tracking a
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ATLAS Tracking
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: : : : | samkpil ArXiv:2304.02643
Tracking with machine learning T '7Z' arXiv:2411.07149
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https://arxiv.org/abs/2304.02643
https://arxiv.org/pdf/2411.07149
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https://arxiv.org/abs/2304.02643
https://arxiv.org/pdf/2411.07149
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Tracking with machine learning arXiv:2411.07149
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https://arxiv.org/abs/2304.02643
https://arxiv.org/pdf/2411.07149

M Inputs

Tracking with machine learning
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Tracking with machine learning
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Summary

» Tracks — objects — analysis — discovery / measurement

* HL-LHC era — more data — computationally challenging

» Tracking ~ iterative (mostly analytical) process of spatial pattern recognition
» Opportunity for SOTA image segmentation techniques (scalable)

 [Not covered today] Muon tracking (geometry modeling, acts integration)

Tracking @ ATLAS (@ Nikhef) Niklhef

Nikhef Jamboree 12/May/2026, S. Lin



Nik[hef

-
O
>
<
-
©
L
b



Bubble chamber
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https://doi.org/10.1016/0370-2693(73)90494-2
https://doi.org/10.1016/0370-2693(73)90494-2
https://doi.org/10.1016/0370-2693(73)90494-2
https://doi.org/10.1016/0370-2693(73)90494-2
https://cds.cern.ch/record/2103279/
https://cds.cern.ch/record/2103279/
https://cern70.cern/tracing-particles/
https://en.wikipedia.org/wiki/Gargamelle

Bubble chamber

Phot Photo: Harvard University News
archive. archive. Office. Nobel Foundation archive
Sheldon Lee Glashow  Abdus Salam Steven Weinberg zZY
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3
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Expected tracking performance of ITk upgrade
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/IDTR-2023-05/

ACTS integration for muon tracking a S
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https://indico.cern.ch/event/1614612/contributions/6941848/

ACTS integration for muon tracking

Muon week, Feb. 2026

ID tracking WS: Phase Il Muon trackin
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https://indico.cern.ch/event/1630932/#37-phase-ii-tracking-geometry
https://indico.cern.ch/event/1614612/contributions/6941848/

ACTS integration for muon tracking a
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https://indico.cern.ch/event/1614612/contributions/6941848/

o=h
ACTS integration for muon tracking a‘/-tS

Algorithm CPU Time Comparison

ATLAS Preliminary 200K Enhanced Bias Data

SpacePoint Creation 0.80ms CPU: AMD EPYC 7302 16-Core
B Run-3
Pattern Recognition W Phase2
Segment Fitting x2.5 Speedup!

Total (SpacePoint to Segment Fitting)

16.92ms

Track Building 6.51ms

I 1 1 1 1 1 1 1 1 1 1 1 1 1

L 'l L 1 'l l il 1 1 s l 1 'l 1 1 l 'l 'l L 1 l 1 il
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5

M Avg Cpu Time Per Exec [ms]

ID tracking WS: Phase Il Muon tracking
Tracking @ ATLAS (@ Nikhef)

Nik]hef

Nikhef Jamboree 12/May/2026, S. Lin


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/MDET-2025-555/
https://indico.cern.ch/event/1614612/contributions/6941848/

ACTS integration for muon tracking
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