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Progress in Q2

4/11/25

Revised work plan Overarching goal: 
Integrate NP data (experimental events, 
simulations, LQCD, quantum correlation functions 
from global analysis, domain text) into LLMs.  
The trained models with NP data is envisioned to 
provide variety of downstream application 
including solving inverse problems, classification 
and regeneration of data   

Progress: 
Collect and transform NP data into tokens to be 
assimilated by the LLM preserving fidelity in the 
inverse transform.
Particle events has been the most challenging and 
several tokenization schemes has been 
investigated. Currently finalizing VQA approach.

Project course: 
Continue the R&D of tokenizing NP data and 
post-train open source LLMs  
New opportunity: use agentic workflows to 
enable LLMs to leverage high-fidelity non-ML tools 
to orchestrate executions of downstream 
applications in NP (sames as before and more) 

Ground truth Quantile tokenization K means tokenization

Inclusive DIS phase space (EIC sim.)



Talk by N. Ramachandra (ANL) link

https://indico.cfnssbu.physics.sunysb.edu/event/340/contributions/1538/attachments/626/987/PDF_Nesar_FoundationModels.pdf
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Budget Status
Steady spending invested on DS and NP 
researchers with dedicated weekly meetings. Will 
continue the planned work for the remaining of the 
year (project is on track).
This project is consistent with the Lab AI strategic 
planning  and has the potential to revolutionize 
with the power of AI the R&D in  Lab’s strategic 
direction of  “femtoscale imaging”. 

Plans for FY26 
Continue the initial work plan of the project until 
the end of the project.  
New opportunity on “agentic workflows”: Need 
to invest in this growing area of research. Is a 
unique opportunity consistent with the scope of the 
LDRD. Will position the Lab as leader in the AI/ML 
within NP and create a track record in future 
NOFOs. We need to collaborate with ANL as they 
are leading this area in astrophysics.  
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