Tracking Workshop Closing

Xiaocong Al (ZZU)

2"d Tracking Workshp in Particle Physics Experiments, Huizhou, July 21-23, 2025



People

« ~70 participants (11 online) from 18 institutes (13 domestic + 5 international)
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Talks

« 2 days, 8 sessions, 31 talks

» Hybrid (onsite + remote, Chinese + English)

« Experiments:

« BESIIl, ATLAS, CMS, LHCb, sPHENIX, FASER,
BELLE-II

« CEPC, STCF, COMET, darkSHINE

 What's about:

« Core tracking (13), vertexing (6), PFlow+
flavour-tagging (5), calibration (5),
alignment (3)

« Emerging new methodology:

« ACTS (8), 4D tracking (4), Al (11), Quantum
Computing (2), GPU/FPGA tracking (4)




Core tracking

Hough Transform, Cellular | |
Automaton, ACTS, GNN 3
* For silicon, CGEM, TPC,
Drift Chamber ...
10

CEPC Ref-TDR
T T r

ACTS for CEPC, Y. Zhang

Track momentum resolution
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Al in HEP tracking, A. Salzburger
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ATLAS Simulation Preliminary
Vs = 14 TeV, ff, qu> = 200, HS, p_ > 2 GeV

~4— CKF Track Finding
¢ GNN Track Finding

STCEF tracking, J. Zhang

A Hybrid Hough Transform Incorporating Local Approach

Unused hits

Hough

Transform(2D)

Hits from bad quality
tracks( large chi2 in
straight-line fit )

A salvage step

Coordinate system
Transformation

transform back to the
original coordinate
system

Hough Transform in
new coordinate

Drift Chamber tracking in COMET, Y. Zhang
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https://indico.impcas.ac.cn/event/146/contributions/1030/attachments/494/1273/YiZhou_250722_acts4CEPC.pdf
https://indico.impcas.ac.cn/event/146/contributions/1039/attachments/490/1263/2015-07-22-AI-HEP.pdf
https://indico.impcas.ac.cn/event/146/contributions/1033/attachments/492/1269/STCF tracking Huizhou-v1.pdf
https://indico.impcas.ac.cn/event/146/contributions/1036/attachments/497/1277/250722_COMET_Tracking.pdf

Vertexing

D

. Vertex finding at BESIII, Y. P
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Secondary Vertexing and Flavour Tagging in ATLAS, B. Liu
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https://indico.impcas.ac.cn/event/146/contributions/1045/attachments/514/1302/20250723 %E5%BE%84%E8%BF%B9%E9%87%8D%E5%BB%BA%E7%A0%94%E8%AE%A8%E4%BC%9A VertexFit at BESIII(1).pdf
https://indico.impcas.ac.cn/event/146/contributions/1046/attachments/512/1293/Vertex reconstruction at STCF.pdf
https://indico.impcas.ac.cn/event/146/contributions/1047/attachments/510/1291/FlavourTagging_and_SecondaryVertexing_20250723_BingxuanLiu .pdf
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https://indico.impcas.ac.cn/event/146/contributions/1048/attachments/519/1307/25.07.23_Tracking2025_JetTaggerCMS.pdf
https://indico.impcas.ac.cn/event/146/contributions/1047/attachments/510/1291/FlavourTagging_and_SecondaryVertexing_20250723_BingxuanLiu .pdf

New hardware driven tracking

Quantum & quantum-inspired algorithms

for reconstruction, H. Okawa
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Development of real-time online tracking system, Q. Zhou Quantum computing for tracking, Y. Chai
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https://indico.impcas.ac.cn/event/146/contributions/1063/attachments/525/1312/okawa_quantumReco_20250723.pdf
https://indico.impcas.ac.cn/event/146/contributions/1054/attachments/529/1319/Tracking2025_OnlineProcessing_QidongZhou.pdf
https://indico.impcas.ac.cn/event/146/contributions/1065/attachments/516/1297/ParticleTracking_YahuiChai(1).pdf

Calibration and alignment

STCFE ITKW microTPC, J. Tang

ATLAS alignment, P. Bruckman
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https://indico.impcas.ac.cn/event/146/contributions/1044/attachments/511/1292/Tracking.pdf
https://indico.impcas.ac.cn/event/146/contributions/1052/attachments/527/1318/Workshop_Huizhou.pdf
https://indico.impcas.ac.cn/event/146/contributions/1051/attachments/515/1296/KF_alignment_ACTS_xiaocong.pdf

And many other intereting, Inspiring talks...

Introduction

Implementation of Acts into SPHENIX reconstruction (Remote)

ACTS for CEPC

ACTS for FASER tracking

Tea Break

Track reconstruction for BESIII CGEM

STCF Tracking

CEPC ParticleFlow

Tracking system in LHCb

Drift Chamber Tracking for COMET (Remote)

GNN application in drift chamber BESIIISTCF (Remote)

dN/dX analysis based on ML (Remote)

Darkshine tracking and vertexing

Tea Break

Alin HEP tracking (Remote)

ATLAS 4D b-tagging status and prospects (Remote)

4D tracking with ACTS

CMS 4D tracking (Remote)

Dr Aigiang Guo
08:50 - 09:00
Joe Osborn &
09:00 - 09:25
Yizhou Zhang @
09:25 - 09:50
Saimeng Zhang @
09:50 - 10:10

10:10 - 10:40

#wF

10:40 - 11.05
Jin Zhang @

11:.05- 11:30

Shengsen Sun

11:30 - 11:55

Xuhao Yuan &
14:00 - 14:25
Yao Zhang &
14:25 - 14:45
Xiaoshuai Qin @
14:45 - 15.05
Guang Zhao
15:05 - 15:25
Zejia Lu &
15:25 - 15:45

15:45 - 16:15

Andreas Salzburger @

16:15 - 16:50
valentina Cairo &
16:50 - 17:15
Yangi Wang @
17:15- 17:40
Jyoti Babbar &

17:40 - 18.05

Cosmic track reconstruction of BESIII M

Vertex fitting at BESIII

Tea Break

Vertex reconstruction at STCF

Secondary Vertexing and Flavour Tagging in ATLAS

Advanced ML jet taggers in CMS

Track-based alignment of the BESIII tracker with cosmic-ray data

KF-based alignment using ACTS

ATLAS alignment (Remote)

Quantum & quantum-inspired algorithms for reconstruction (Remote)

Quantum computing for tracking (Remote)

Tea Break

Al in software development

Development of real-time online tracking system (Remote)

Progress on the MDC Track Reconstruction for STCF L1 Trigger Pre-Research

Tracking System Upgrades for LHCb Phase-ll

Summary

Hao Yuan

09:00 - 09:20

09:58 - 10:23

10:23 - 10:50
Mingyu Yyu &

10:50 - 11:15
Bingxuan Liu &

11:15 - 11:40
Conggiao Li &

11:40 - 12:05

jiajv wang &
14:00 - 14:20

Xiaocong Ai &
14:20 - 14:40

Pawel Bruckman de Renstrom &
14:40 - 15:05

Hideki (27%) OKAWA (A1) &
15:05 - 15:30

Yahui Chai &

15:30 - 15:55

15:55 - 16:25

Tong Liu &
16:25 - 16:50

B #/Qi-Dong /Bl/izhou &
16:50 - 17:15

Zixuan zhou &
17:15-17:35

Mingjie Feng &
17:35-17:55
Xiaocong Ai

17:55- 18:10
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» Evaluate Vertex Fitting Performan

ce using charged track information fr
different spatial locations

T - AR = (pr~y(party
Motivation

Fitting
MMMMMM

10



Acknowledgements

« Many thanks to the local organization committee
for many things: food, coffee, transportation ...
- SBEBPRR
- WP EEE
- FH: REFEHOMFEE
« Many thanks to the organization committee for talks
invitation

£iN4AZES (Organization Committee):

o /R (Xiaocong Ai, ZZU)

e Z3E38 (Aigiang Guo, IMAP, CAS)
e #8Z (Zhen Hu, Tsinghua)

o &M% (Xingtao Huang, SDU)

e Z=TZR (Weidong Li, IHEP, CAS)

e Ef5 (Teng Li, SDU)

o XU (YiLiu, ZZU)

o &\ (Xiaoshuai Qin, SDU)

o 7MEEZRX  (Shengsen Sun, IHEP, CAS)
e == (Liangliang Wang, IHEP, CAS)
o fARZE (Linghui Wu, IHEP, CAS)

o %M (Lailin Xu, USTC)

o 17k (Hongtao Yang, USTC)

* 5k&E (Jin Zhang, SYSU)

11



Outlook

« Shandong University has
volunteered to host the next
tracking workshop in
beautiful Qingdao

* Likely to be in May 2026
(please stay tuned)
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Have a safe and nice journey back!
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