SO R TPV 2
(2023)

Report of Contributions

https://indico-tdli.sjtu.edu.cn/e/WCEPP2023



SEIGRLFYERTT ... / Report of Contributions HERD 2LI6 B 2% 4544 22 5t

Contribution ID: 1 Type: $B%

HERD LS B I F R %

Tuesday, July 18, 2023 9:20 AM (50 minutes)
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Primary author: Prof. LI, Zuhao ("' [EFl2# e = Y FEWF 5T HI)
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PandaX-4T LIS HIBAMERIEEH R

Sunday, July 16, 2023 5:00 PM (25 minutes)
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BT BT o T T RORFEREI, SREJANE R B PhiR, Fn 0 DA iR 2
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Primary author: ZHOU, YUBO (SJTU)
Presenter: ZHOU, YUBO (SJTU)
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JUNO Offline Software and Computing

Sunday, Fuly 16, 2023 11:30 AM (50 minutes)

The Jiangmen Underground Neutrino Observatory (JUNO) is a multi-purpose experiment under
construction in southeast China, designed to determine the neutrino mass ordering, precisely mea-
sure neutrino oscillation parameters, and probe the fundamental properties of the neutrinos by
detection of solar. supernova, atmospheric and geo-neutrinos.

JUNO is equipped with a 20 kton liquid scintillator central detector, with designed energy resolu-
tion 3%@1MeV. JUNO is expected to start data taking in 2024, with about 2PB data of raw data per
year.

The rich physics program and the scale of the JUNO detector with the world’s largest scintillator
volume present data processing challenges across all areas. This talk will present JUNO offline
software for data processing and analysis, including framework, simulation, reconstruction, event
display, data quality monitoring and computing model.

Primary author: Prof. DENG, Ziyan (IHEP)
Presenter: Prof. DENG, Ziyan (IHEP)

Session Classification: Invited Talks

Track Classification: ZEARR45: SLI6 TP T A 5404
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Tuesday, July 18, 2023 8:30 AM (50 minutes)
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Primary author: XU, Weiwei
Presenter: XU, Weiwei
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HERD i NSRBI EFER

Sunday, Fuly 16, 2023 5:50 PM (25 minutes)
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Primary author: ZHANG, weishuai (77 [FE R} = fE D BRBF L T)
Presenter: ZHANG, weishuai (W7 [E Bl 5 Ge 4 BT 2T )
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Computation in PandaX-4T

Monday, July 17, 2023 9:20 AM (50 minutes)

PandaX-4T is a 4-tonne scale liquid xenon experiment located in CJPL. It aims to search for elusive
dark matter particles, Majorana neutrinos and astrophysical neutrinos. PandaX-4T has completed
the detector construction and the subsequent commissioning run in 2021, and more physics data
are being collected and analyzed now. To fulfill the requirements for multiple physics topics, a
series of computation technologies have been explored and realized throughout the entire process
of the PandaX-4T experiment. In this talk, I will present the details of data acquisition, processing,
slow control, data analysis, simulation, and related support tools in PandaX-4T.

Primary author: Dr WANG, Qiuhong (Fudan University)
Presenter: Dr WANG, Qiuhong (Fudan University)

Session Classification: Invited Talks

Track Classification: ZEARR 45 SLI6 T B 5404
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HEP ML Lab —An end-to-end framework for signal
vs background analysis in high energy physics

Monday, July 17, 2023 5:00 PM (25 minutes)

We have developed an end-to-end data analysis framework, HEP ML Lab (HML), based on Python
for signal-background analysis in high-energy physics research. It offers essential interfaces and
shortcuts for event generation, dataset creation, and method application.

With the HML API, a large volume of collision events can be generated in sequence under differ-
ent settings. The representations module enables easy conversion of event data into input formats
required by various methodologies. The API also includes three categories of analysis methods:
cut-based analysis, multivariate analysis, and neural networks, to cater to diverse needs. Cou-
pled with built-in metric parameters, users can preliminarily assess the performance of different
analytical methods while using them.

While the high-energy physics research community has already explored several frameworks that
integrate data and analysis methods, we advocate for integrating the entire end-to-end process
into a single framework. By offering a unified style of programming interface, it reduces the need
for researchers to switch between different software and frameworks. This not only simplifies
and clarifies the research process, but also facilitates the reproduction of previous research results,
leading to more persuasive conclusions.

To demonstrate the convenience and effectiveness of HML, we provide a case study that differen-
tiates between Z jets and QCD jets. We provide benchmark testing for the three built-in methods
and ultimately export shareable datasets and model checkpoints.

Primary author: LI, Jing (Dalian University of Technology, Liaoning, China)
Co-author: Prof. SUN, Hao (Dalian University of Technology, Liaoning, China)
Presenter: LI Jing (Dalian University of Technology, Liaoning, China)
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Sunday, July 16, 2023 5:25 PM (25 minutes)
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Primary author: F, & (FFRGE = GEVIBRBF 5T HT)

Co-authors: Dr 5, AW (PR = BEPEEAFFET); Dr T, R (B9 2 K%); Dr 7%, 86 (BB
REYIBRBTFTRN); Dr 2, R (PR = e AT 5% FIr)

Presenter: T, &I (WFRM % REYIHLAHFT )
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Reconstruction of Neutrino Event in TRIDENT Based
on TridentNet

Monday, Fuly 17, 2023 2:50 PM (25 minutes)

The tRoplcal DEep-sea Neutrino Telescope (TRIDENT) is a next-generation neutrino detector lo-
cated in the South China Sea. High computational efficiency is required for event reconstruction
methods in order to calculate the incident particle’s direction and energy. In a typical neutrino
event, less than 1% of photosensors are hit, making Graph Neural Networks particularly well-
suited for their reconstruction. In this study, a Graph Neural Network named TridentNet has been
constructed to achieve high resolution in direction and energy reconstruction. We present results

from TridentNet and make comparisons with traditional reconstruction method.

Primary author: MO, Cen
Presenter: MO, Cen
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CEPCSW: the Key4hep-based software for CEPC

Monday, July 17, 2023 8:30 AM (50 minutes)

The CEPC (Circular Electron Positron Collider) is a future experiment to explore the properties
of the Higgs bosons, as well as the W and Z bosons. Initially, the experiment utilized the iLCSoft
software, which served as the foundation for the completion of the CEPC conceptual design report.
To facilitate further research and development activities, the experiment has decided to develop a
new software called CEPCSW within the Gaudi software framework. One of the benefits brought
by this transition is to make it straightforward to subsequently integrate with the Key4hep, a com-
mon software stack developed for future HEP experiments such as CEPC, CLIC, FCC, and ILC, etc.
By employing the common event data model, EDM4hep, the CEPC experiment can transparently
share tools, algorithms, and other software components with the experiment owning a similar
detector configuration. This abstract highlights the successful adoption of CEPCSW and its com-
patibility with the Key4hep, emphasizing the potential for enhanced cooperation and advancement
in the field of High Energy Physics.

Primary author: LIN, Tao (IHEP)
Presenter: LIN, Tao (IHEP)
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CMS Software and Computing
Monday, July 17, 2023 11:30 AM (50 minutes)
A brief introduction of software and computing in the LHC CMS experiment will be given, includ-

ing the history, current status and future prospects towards HL-LHC.

Primary author: LI, Qiang (Peking University)
Presenter: LI, Qiang (Peking University)
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Event viewer software in the PandaX-4T experiment

Tuesday, July 18, 2023 4:35 PM (25 minutes)

The PandaX-4T event viewer is a dedicated integrated GUI program for visualizing data infor-
mation, especially the waveform and charge distribution of detected signals, which has already
become a powerful and indispensable supporting tool in the PandaX-4T experiment. In this talk,
I will present two versions of viewer software used during PandaX-4T data analysis based on dif-
ferent motivations and techniques. A series of tools are provided, covering the entire run level to
a single PMT channel level and helping users better understand their data samples. Besides, some
advanced features will also be discussed in my talk.

Primary author: Dr TAO, Yi (Shanghai Jiao Tong University)
Presenter: Dr TAO, Yi (Shanghai Jiao Tong University)
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Computational Methods in the ATLAS experiment

Sunday, Fuly 16, 2023 9:20 AM (50 minutes)

This talk will give an overview of the computational metholds used in the ATLAS experiment,
a general-purpose detector experiment at Large Hardon Collider. Upon the collision of proton-
proton bunches, microscopic interations take place. Physicists have to rely on sophiscated software
program applied to computational hardware to take raw data from detector, trigger on and store
interesting events, reconstruct physics objects, and analyse the data in comparison to simulation
predictions to reach at physics conclusions. Those key ingredients will be discussed in the talk.

Primary author: WU, Yusheng (University of Science and Technology of China (CN))
Presenter: WU, Yusheng (University of Science and Technology of China (CN))
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Offline Computing for the Muon g-2 Experiment at
Fermilab

Sunday, July 16, 2023 2:00 PM (50 minutes)

The Muon g-2 experiment at Fermilab aims to measure the muon anomalous magnetic moment
with an unprecedented precision of 140 ppb. In 2021, the first result of the experiment confirmed
the previous measurement and increased the deviation with the Standard Model predicition to 4.2
sigma. The size of the first dataset is at multi-petabyte-size level and the final dataset is expected
to be 20 times bigger, bringing up a critical challenge to the experiment. In this talk, the offline
framework and infrastructure, data production workflow and computing tools for the Muon g-2
experiment are presented.

Primary author: Prof. LI, Liang (Shanghai Jiao Tong University)
Presenter: Prof. LI, Liang (Shanghai Jiao Tong University)
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BEHNRE T RN BRI AE e F AT

Tuesday, July 18, 2023 2:50 PM (25 minutes)
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Machine Learning Based Tracking Reconstruction in
the Muon g-2 Experiment at Fermilab

Monday, July 17, 2023 3:15 PM (25 minutes)

The first result of the Fermilab muon g-2 experiment shows that the anomalous magnetic moment
of the muon has 4.2 standard deviation between the experimental and theoretical result, which
provides a strong evidence for the new physics beyond the Standard Model. The tracking recon-
struction plays an important role in many aspects of the experiment. In the Run1 analyses, both
the speed and efficiency of the tracking reconstruction are below expectations. Recently, machine
learning based tracking reconstruction methods have been well developed, they have the potential
to significantly improve the tracking reconstruction speed and efficiency. I preresent a preliminary
machine learning based study in the muon g-2 experiment to explore its potential usage in future

data analyses.

Primary author: LI, Bingzhi
Presenter: LI Bingzhi
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Tuesday, July 18, 2023 2:00 PM (25 minutes)
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Primary authors: MIAO, Han (Institute of High Energy Physics); Dr SPADARO NORELLA, Elis-
abetta (INFN Sezione di Milano); Mr PETER GRABOWSK]I, Jascha (Bonn University); Dr FU, Jinlin
(University of Chinese Academy of Sciences); Ms CESARE, Sara (Universita degli Studi di Milano); Prof.
MARTINEZ VIDAL, Fernando (IFIC, Universitat de Valéncia-CSIC); Prof. NERI, Nicola (INFN Sezione
di Milano); Mr XING, Tianyu (Institute of High Energy Physics)

Presenter: MIAO, Han (Institute of High Energy Physics)
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ETHRAEBaHER AMS IBFHENE AR

Sunday, July 16, 2023 4:10 PM (25 minutes)
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PandaX-1ll LR PR FEBFHERH B EERBESEH

Tuesday, July 18, 2023 3:15 PM (25 minutes)
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Primary author: LI, Tao (Sun Yat-sen University)
Presenter: LI Tao (Sun Yat-sen University)
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Sunday, July 16, 2023 8:30 AM (50 minutes)
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Primary authors: SUN, Shengsen (Institute of High Energy Physics); DENG, Ziyan (IHEP)
Presenter: SUN, Shengsen (Institute of High Energy Physics)
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Monday, July 17, 2023 10:40 AM (50 minutes)
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A real-time monitor for TeV transients with
LHAASO-WCDA

Sunday, July 16, 2023 4:35 PM (25 minutes)

With high duty cycle and wide aperture, the Large High Altitude Air Shower Observatory - Water
Cherenkov Detector Array(LHAASO-WCDA) can conduct an unbiased gamma-ray sky survey in
the energy range from a few hundred GeV to 100 TeV. The sensitivity of WCDA is as high as a few
percent of Crab units, which allows us to monitor the VHE variability of blazars. The LHAASO
Collaboration has developed an online monitoring program to monitor the extragalactic VHE flare
in the WCDA’ s field of view. Once a flare exceeding the threshold is detected, an alert will be
generated automatically, and a follow-up multiwavelength observation could be carried out. In
this talk, I will introduce the candidate sources, the methods, and current status of the monitor, as
well as some prospects of alert issues in the future.

Primary author: ZHOU, Jianeng (Shanghai Astronomical Observatory, CAS)
Presenter: ZHOU, Jianeng (Shanghai Astronomical Observatory, CAS)
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Emergence of Large Language Model and
Application in Scientific Discoveries

Monday, July 17, 2023 2:00 PM (50 minutes)

ChatGPT demonstrates extraordinary emergent abilities in complex reasoning and language gen-
eration. In this talk we introduce Big Bang Transformer[47,JG], a pretrained LLM trained on blend
of general text, scientific papers and code datasets. We discuss how LLMs acquire emergent abili-
ties by instruct finetuning and RLHF. We propose to use statistical mechanics principles to study
the fundamental mechanism of the emergence of intelligence in large parameter language models.
Also, we discuss the potential application of large language model in scientific data analysis and
discoveries, particularly in the field of experimental particle physics.

Primary author: WU, Hengkui (SuperSymmetry Technologies)
Presenter: WU, Hengkui (SuperSymmetry Technologies)
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Track finding algorithm for the TPC detector at CEE
experiment

Sunday, Fuly 16, 2023 3:15 PM (25 minutes)

The Cooler-Storage-Ring External-target Experiment (CEE) is a spectrometer to study the prop-
erties of nuclear matter at high baryon density region. The CEE time projection chamber (TPC),
which uses the state-of-the-art SAMPA electronics read-out chips is the key sub-detector of CEE.
This talk presents the track-finding algorithm that is used for event reconstruction for the TPC
detector at the CEE experiment. The algorithm is based on Cellular Automaton and Combinato-
rial Kalman filter techniques, which provides a good balance between speed and efficiency to find
charged tracks and therefore meets the requirements of CEE experiment.

Primary author: 5, Z5% (4 [E R4 Be i PR 55 )
Presenter: 5, Z o (H [ERl2# B X BEFSE )
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eXTP i X1 WL M EER I 2R 5

Tuesday, July 18, 2023 2:25 PM (25 minutes)
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Primary author: QI Ligiang (Institute of high energy physics, CAS)
Presenter: QI Ligiang (Institute of high energy physics, CAS)
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STCF offline event processing software

Tuesday, July 18, 2023 10:40 AM (50 minutes)

With an electron-positron collider operating at center-of-mass-energy 2~7 GeV and a peak lumi-
nosity above 0.5 x 1035 cm-2 s—1, the STCF physics program will provide an unique platform for
in-depth studies of hadron structure and non-perturbative strong interaction, as well as probing
physics beyond the Standard Model at the T-Charm sector suceeding the present Being Electron-
Positron Collider II (BEPCII). A performant, extendable and maintenable offline event processing
software to reconstruct and identfiy particles and events is very crucial to the design and con-
struction of the detectors, and to eventually fulfill the physics targets and to further maximize the
physics potential at the STCF.

In this talk, I will give an overview of the STCF offline event processing software, focusing on
the event reconstruction algorithms and physics analysis tools implemented for STCF and their
performance.
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Machine Learning in Track reconstruction at
DarkSHINE Experiment

Monday, July 17, 2023 4:35 PM (25 minutes)

The DarkSHINE Experiment is a proposed fixed-target operation using an electron beam to search
for dark photons by measuring the missing momentum. The measurement relies on the efficient
use of tagging and recoil trackers to measure the electron energy pre- and post-target. We present
a comparative analysis of conventional methodologies and contemporary machine-learning tech-
niques for tracking reconstruction. Initial findings suggest that the application of machine learn-
ing offers an expedited reconstruction process and a streamlined procedure, thereby significantly
enhancing the efficiency of the DarkSHINE experiment. Particularly in scenarios with multiple
tracks or high pile-up cases, machine learning techniques have shown great potential to become
superior in speed and efficiency and maintain high performances with increasing complexity.
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ParticleNet and its application at CEPC Jet Flavor
Tagging

Monday, July 17, 2023 4:10 PM (25 minutes)

ParticleNet, a customized neural network architecture based on Dynamic Graph Convolutional
Neural Network, has achieved significant improvements over all existing methods in two jet tag-
ging tasks in proton-proton collisions: top tagging and quark-gluon tagging. Currently, it is widely
used in physics analyses conducted by CMS. In this study, we employ ParticleNet in the CEPC and
analyze its performance in jet flavor tagging for different configurations of the CEPC vertex detec-
tor, which has a significant impact on flavor tagging. The obtained results provide solid evidence
for the efficacy of ParticleNet in the CEPC.
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The prospect of quantum machine learning
algorithms in High Energy Physics

Tuesday, July 18, 2023 4:10 PM (25 minutes)

Quantum computing has emerged as a promising paradigm that offers potential solutions to com-
plex computational problems intractable for classical computers. Over the last few years, there
has been a surge of interest in exploring the application of quantum algorithms in various fields,
including High Energy Physics (HEP). This talk aims to provide an overview of quantum machine
learning algorithms and their applicability to HEP research. We will discuss the fundamental
principles of quantum computing, including quantum superposition, entanglement, and quantum
gates. We will then delve into specific quantum algorithms, such as support vector machines,
highlighting their potential impact on solving computationally challenging problems in HEP.

Additionally, we will introduce the concept of a quantum particle transformer technology for jet
classification, building upon the classical particle transformer framework. We will present an
innovative idea for implementing a quantum version of the particle transformer, potentially rev-
olutionising jet classification in HEP. This technology holds promise for improving the accuracy
and efficiency of jet identification, a critical component of particle physics experiments.
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