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Outline

● AI4EIC paper based on 2022 workshop 
● Workshop 2023

○ Proceedings
● Hackathon 

○ Paper
● Meetings

○ EIC summarization agent 
■ Repository, A Web-Application, Sub-working group 

○ Other Topical seminars 
● Next Events

○ Streaming Readout Workshop with AI4EIC Collaboration (Tokyo, Dec 
2024)  

○ Organizing 2025 workshop 
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Artificial Intelligence 
for the Electron Ion Collider (AI4EIC)

● What is AI4EIC? 

○ Community Paper published in 2024 on 
Computing and Software for big Science 

● Areas: 

○ Design of EIC

○ Intersection between Theory and 
Experiment

○ Reconstruction and PID

○ Infrastructure and Frontiers 

○ Streaming Readout 

○ Community Efforts (Tutorials, Hackathons 
and Outreach in general)
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AI4EIC Workshop Dec 2023, CUA
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● More than 40 contributors, great talks! Thanks a lot to all the speakers! 
Sessions: 

○ AI/ML for ePIC and Beyond
○ Calibration, Monitoring, and Experimental Control in Streaming Environments
○ AI/ML for Accelerators
○ AI/ML for Data Analysis and Theory
○ Foundation Models and Trends in Data Science
○ AI/ML in Production, Distributed ML  

Tutorials: Continual Learning, Reinforcement Learning 

● ~150 registered participants. Average attendance of 50+, with 30+ in 
person in the first 2 days and in the morning session

● Thanks also to the advisory committee, conveners and speakers. 
Many talks presented novel methodologies and were extremely 
engaging!  

https://eic.ai/workshops 
https://eic.ai/community 
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Some key points

● Important opportunities for AI in the new EIC (AI/ML for accelerator applications, 
new capabilities offered by Foundation Models, Language Models, etc.),  

● In the discussions identified the need to have common requirements for data 
feature extraction, testing — Benchmarks 

○ This could be a session in the next workshop 

○ As well as on Uncertainty Quantification 

● There are many interesting projects currently supported by DOE. Presence of 
DOE PMs during AI4EIC.

● During the workshop, participants from universities, national labs, and industry: 
diverse community strongly interested in AI for the EIC science

● There is a large span of technical areas and AI is a common foundation for it  
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Outlook

● There is interest in organizing the next AI4EIC event in Europe (targeting 
spring/summer 2025). This would be the first time outside the US 

● It has been highlighted the uniqueness of EIC, as it is likely the only new collider in the 
US for many decades 

● Many ideas have been proposed in the second AI4EIC workshop at W&M in 2022. 
Since then, we now have DOE-funded projects on AI/ML for EIC and NP in general!  

● Now we are at the stage were we review/look at all these efforts together and start 
identifying commonalities and where the different projects can benefit from each other 
and enhance each other. AI4EIC is of course the important forum for that too.

● Next workshop might further explore synergies and work towards quantifying common 
requirements/needs —  AI4EIC brings diverse backgrounds together, fostering new 
ideas and opportunities 
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Proceedings of 2nd AI4EIC Workshops

● AI4EIC published a total of 13 proceedings this year 

7https://eic.ai/ai-ml-reÿerences

● Performance optimization for a scintillating glass electromagnetic calorimeter at the EIC, J. Crafts et al 2024 JINST 19 C05049
● Real-time charged track reconstruction for CLAS12, Gagik Gavalian (on behalf of the CLAS12 Collaboration) 2024 JINST 19 C05050
● Object condensation for track building in a backward electron tagger at the EIC, S. Gardner et al 2024 JINST 19 C05052
● Photon classification with Gradient Boosted Trees at CLAS12 ,G. Matousek and A. Vossen 2024 JINST 19 C06006
● Normalizing flows for domain adaptation when identifying Λ hyperon events, R. Kelleher and A. Vossen 2024 JINST 19 C06020
● AI-assisted detector design for the EIC (AID(2)E), M. Diefenthaler et al (on behalf of the  AID2E Collaboration) 2024 JINST 19 C07001
● Towards a RAG-based summarization for the Electron Ion Collider, K. Suresh et al 2024 JINST 19 C07006
● Bayesian Neural Network Variational Autoencoder Inverse Mapper (BNN-VAIM) and its Application in Compton Form Factors Extraction 

(accepted for publication), Y. Li et al (on behalf of the EXCLAIM Collaboration)
● Beam Condition Forecasting with Non-destructive Measurements at FACET-II (accepted for publication), M. Kilpatrick et al.
● Particle identification with machine learning from incomplete data in the ALICE experiment (accepted for publication), M. Karwowska et al. 

(on behalf of the ALICE Collaboration)
● ML-based Calibration and Control of the GlueX Central Drift Chamber (accepted for publication), T. Britton et al.
● Hydra: Computer Vision for Data Quality Monitoring (accepted for publication), T. Jeske et al. 
● Physics Event Classification Using Large Language Models (accepted for publication), C. Fanelli et al.

https://eic.ai/ai-ml-references
https://iopscience.iop.org/article/10.1088/1748-0221/19/05/C05049


2022 Hackathon: CHEP Proceeding published

● Already presented in the past 
EICUG Meeting

● News: 

○ Talk on this experience 
accepted at CHEP23 
(Collaboration, 
Reinterpretation, 
Outreach and 
Education)

○ Proceeding published 

8https://doi.orĀ/10.1051/epjconÿ/202429508004
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2023 Hackathon: Problem

9https://arxiv.orĀ/abs/2404.05752 (accepted on JINST) - Physics Event Classification Using Large Language Models

● Simulated data from GlueX/Hall D

● Photon/neutron identification in the barrel calorimeter (BCAL)

● Goal is increase distinguishing power, based on shower profile 
features 

https://arxiv.org/abs/2404.05752


2023 Hackathon: Rules

10https://arxiv.orĀ/abs/2404.05752 (accepted on JINST) - Physics Event Classification Using Large Language Models
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2023 Hackathon: Infrastructure
Compute resources: 
[Supported by Dept. Data Science and HPC Research Computing at W&M]

● Users were instructed to form teams of up to four 
participants, in which each team member received 
their own AWS g5.2xlarge instance with a single Nvidia 
A10G GPU, 8 cores, 32 GB of RAM and 450 GB of 
disk 

● The user interface was built using the Streamlit 
platform, specifically built for LLM interfaces. The 
application was hosted on an AWS c5.24xlarge, where 
users could access the website using the provided 
URL

11https://Āithub.com/ai4eic/AI4EICHackathon2023-Streamlit
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2023 Hackathon: Outcome
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● The hackathon included educational outreach for Nuclear and Particle Physics researchers, scientists, and 
practitioners, raising awareness of LLM capabilities.

● LLM tools like ChatGPT are often key contributors to completing ML tasks, providing detailed code explanations and 
increasing productivity. 

● Saved metadata amounted to a total of 752 prompts between 19 unique users during the 8-hour period of the 
hackathon and will be subject to study 



2023 Hackathon: Survey
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1. Have you used ChatGPT before? 

1 (no/min) to 5 (yes/max)
Survey: 5

Total hackathon participants: 20+

(%)

2. How relevant and helpful is ChatGPT for 

your everyday work?

3. If you haven't used ChatGPT as a coding assistant in the past, how likely 
are you to use it after your Hackathon experience?

4. What is your main takeaway from this hackathon?



2023 Hackathon: Survey
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1 (no/min) to 5 (yes/max)
Survey participants: 7

Total hackathon participants: 20+

● Any overall feedback for the event?

Satisfaction for 
the built infrastructure



Topical Meeting: RAG-based Summarization
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Indico: https://indico.bnl.Āov/event/24262/
Paper: Suresh et al., DOI 10.1088/1748-0221/19/07/C07006
Repository: https://Āithub.com/ai4eic/EIC-RAG-Project

Why a summarization tool?

● Ease of retrieving up to date information on topics.
● Extremely useful for new collaborators and especially 

students.
● Large Scale Experiments ∝ Size of document 

database.

External 
Knowledge

Frozen LLM
Why LLM based summarization?

● Increased contextual understanding posed by 
LLM 

● Enhanced information retrieval and faster 
decision making.

The requirements?

● Should be free of hallucinations.
● Should unfold all contexts using short prompts
● Provide up to date information without “being” 

constantly trained

EICUG > 1400 physicists, 240 
institutions and 38 countries….

https://indico.bnl.gov/event/24262/
https://iopscience.iop.org/article/10.1088/1748-0221/19/07/C07006
https://github.com/ai4eic/EIC-RAG-Project
https://www.eicug.org/content/map.html


Also an Ongoing HEP Effort

16Talk at AI4EIC-2023
An AI Assistant ÿor the ATLAS Collaboration

https://indico.bnl.gov/event/19560/contributions/83300/attachments/51306/87732/Chatlas%20Overview.pdf


The ongoing AI4EIC Project:
Retrieval Augmented Generation using LLM pipeline 

17Talk at AI4EIC-2023
A LarĀe LanĀuaĀe Model-based Assistant ÿor the Electron Ion Collder

https://indico.bnl.gov/event/19560/contributions/82240/


The ongoing AI4EIC Project: 
RAG application and evaluation

18Talk at AI4EIC-2023
A LarĀe LanĀuaĀe Model-based Assistant ÿor the Electron Ion Collder

Check out the full trace of the pipeline in langsmith

Repository: https://Āithub.com/ai4eic/EIC-RAG-Project
Web-Application: https://raĀs4eic-ai4eic.streamlit.app/

https://indico.bnl.gov/event/19560/contributions/82240/
https://smith.langchain.com/public/39b36dfc-a61c-4626-b811-ba9f4492912f/r/f42a4567-4bf6-4b55-8f21-0c6b18fe0a9d
https://github.com/ai4eic/EIC-RAG-Project
https://rags4eic-ai4eic.streamlit.app/


Next Events: Streaming Readout & AI4EIC

● Streaming Readout Workshop + AI4EIC - Tokyo, December 2 - 4, 2024

19https://indico.bnl.Āov/e/SRO-XII
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Next Workshop (abroad) 2025 

● There is growing interest in organizing the next AI4EIC 
workshop abroad, with discussions already underway 
with international institutions. 

● This reflects our commitment to fostering global 
collaboration and sharing cutting-edge developments in 
AI and EIC research with a broader audience. 

● We believe that holding the workshop in a vibrant 
international venue will not only enhance the diversity of 
perspectives but also provide unique opportunities for 
networking and partnership building. 

● The venue details are currently being finalized, and we 
look forward to announcing the location soon. Stay 
tuned for updates on this exciting development.
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https://www.eicug.org/content/map.html

https://eic.ai/events
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Conclusions

● Active Engagement and Events
○ Organized the third successful workshop (+tutorials and hackathon) in December 2023 and planning a joint 

event with Streaming Readout in December 2024.
○ AI4EIC workshops have become a pivotal venue in the NP community, recognized by federal agencies in their 

Funding Opportunity Announcements.

● Successful Hackathon Events
○ AI4EIC Hackathons have achieved remarkable success, fostering innovation and collaboration. 

● Promoting AI/ML Literacy
○ Continued efforts to enhance AI/ML literacy within the EIC community, resulting in:

■ 13 proceedings published this year.
■ 2 hackathons documented in peer-reviewed papers.
■ 1 community paper on Computing and Software for Big Science.

● Topical Meetings and Innovative Projects
○ Initiated topical meetings on cutting-edge topics and projects, actively involving the AI4EIC community.
○ For more details, see the repository on RAG-based summarization project.
○ Other meeting announced soon (topic UQ)

● Future Plans
○ Planning a new workshop and hackathon outside of the US, in collaboration with international partners.
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DE-FOA-0002875

https://science.osti.gov/-/media/grants/pdf/foas/2023/SC_FOA_0002875.pdf

