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Organisation

Dates: Mondays at 4pm — schedule of presentations
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Deliverables: 30 min presentation + “proceedings” max. 6 pages
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Topics |

Detectors

Drift Chamber (Ref: W.Blum und L.Rolandi, Particle Detection with Drift Chambers, Springer)
MWRPC [ref1, ref2, ref3 p127+]

TPC Gas [refl, ref2, ref3 p154+]

TPC Liquid [ref1, ref2]

Si-Strips [ref1, ref2 ref3(#1)]

Hybridisation(Pixel) [ref1, ref2]

MAPS [ref1. refZ]

HV-MAPS [ref1, ref2]

SciFi [refl, ref2, ref3]



https://www.sciencedirect.com/science/article/pii/0029554X79907262
https://www.physi.uni-heidelberg.de/~fschney/detektoren/detector_all.pdf
https://arxiv.org/abs/1001.1950
https://www.sciencedirect.com/science/article/pii/S0375947409007003?via%3Dihub
https://www.physi.uni-heidelberg.de/~fschney/detektoren/detector_all.pdf
https://arxiv.org/abs/1405.7600
https://arxiv.org/abs/1506.08309
https://www.sciencedirect.com/science/article/pii/S1875389212017804?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168900220305283?via%3Dihub
https://www.sciencedirect.com/science/article/pii/0167508783901382?via=ihub
https://iopscience.iop.org/article/10.1088/1748-0221/3/07/P07007
https://www.sciencedirect.com/science/article/pii/S016890021830826X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900213006840?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900216303825?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900207015914
https://ieeexplore.ieee.org/document/9373986
https://www.sciencedirect.com/science/article/pii/S016890021930422X
https://arxiv.org/pdf/2208.09906.pdf
https://ieeexplore.ieee.org/document/8532796

Topics |

Methods

Kalman Filter [ref1, ref2]

Cellular Automaton [ref]

Hough-Transform [ref1. ref2 , ref3]

Vertexing [refl, ref2, ref3]

SW Alignment of Tracking Detectors [ref]

Track Trigger (FTK: https://arxiv.org/pdf/2101.05078.pdf)
Uncertainties and Fitting (General)



https://www.sciencedirect.com/science/article/pii/0168900287908874?via%3Dihub
https://journals.aps.org/rmp/pdf/10.1103/RevModPhys.82.1419
https://www.sciencedirect.com/science/article/pii/S0168900202007908?via%3Dihub
https://inspirehep.net/files/d2b7249ff6544c8dcf494a3e5356ebdd
https://www.sciencedirect.com/science/article/pii/S0168900206008059?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900216307355?via%3Dihub
http://www.sciencedirect.com/science/article/pii/0168900287908874?via%3Dihub
https://journals.aps.org/rmp/pdf/10.1103/RevModPhys.82.1419
https://inspirehep.net/files/bfc119638be8c0bdfdb21bc823a2c8fc
https://arxiv.org/pdf/1103.3909.pdf
https://arxiv.org/pdf/2101.05078.pdf

Topics Il

Artificial Intelligence

Improving Tracking with Neural Networks [ref1, ref2, ref3]

Track Seed Filtering and Jet Tracking with Convolutional Neural Networks [ref1, ref2]
Muon track reconstruction with Recurrent Neural Networks [ref1, ref2]

Charged Particle Tracking with Graph Neural Networks [ref1, ref2, ref3]

One-shot Tracking with Object condensation [ref1, ref2]

Other

e Fast Tracking on GPUs


https://cds.cern.ch/record/2882251/files/CR2023_275.pdf
https://arxiv.org/pdf/1406.7690.pdf
https://cds.cern.ch/record/2255039/files/LHCb-PUB-2017-011.pdf
https://inspirehep.net/files/b85d44d4d55916f19568cb54d3a27ff7
https://indico.cern.ch/event/742793/papers/3274301/files/9106-bertacchi_deepCore_CtD2019.pdf
https://ieeexplore.ieee.org/document/4774532
https://indico.cern.ch/event/658267/papers/2881175/files/8245-HEP_TrkX_CTD2018_Proceedings_2.pdf
https://arxiv.org/pdf/2012.01249.pdf
https://link.springer.com/article/10.1140/epjc/s10052-021-09675-8
https://cds.cern.ch/record/2882507/files/ATL-SOFT-PROC-2023-047.pdf
https://arxiv.org/pdf/2002.03605.pdf
https://arxiv.org/pdf/2312.03823.pdf

Preliminary Schedule

15.4.; 1st preparation meeting (today)

22.4.: 2nd preparation meeting

13.5.: “Early Bird” presentations
03.6.: presentations
17.6.: presentations
01.7.: presentations
08.7.: presentations

15.7.. presentations

in total 11 presentations



Writeup (“Proceedings”)

e Short summary of presentation
e Structure:

O
O
O
O
O

©)

Title

Abstract

Introduction

Main part: theory, setup, method
Results

Conclusion

e [atexis recommended
e Maximum 6 pages



Short Overview of Topics

e Tracking Detectors
e Track Reconstruction Methods and Fitting of Track Parameters
e Tracking with Artificial Intelligence

Broad topics touching various aspects relevant in Nuclear and Particle
Physics

detector instrumentation & particle interaction with matter
electronics

statistical methods

minimisation problems, machine learning

fast & complex algorithms (e.g. for trigger)

computing & software

hardware processors & heterogeneous computing
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Methods: Track Reconstruction and Track Fits
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Methods: Track Reconstruction and Track Fits

Kalman Filter
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Tracking with Artificial Intelligence
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Tracker Data (a) Graph Construction (b) Edge Classification (c) Track Construction



