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Yr1 Q1: Attempted to secure future funding (Beyond LDRD)
FOA: 

● DOE/NP released an FOA “AI in Nuclear Physics”
● JLab staff submitted LOI(s) to this call in FY25Q1

Potential future directions for proposals:

● Application of Attention technologies for LGT simulations, 
JLab Expt & Theory data analysis

● Development of AI Agents for Nuc. Theory research

Our LOI(s) were not encouraged to move forward 

● Took time away from current LDRD
● Was valuable learning experience
● Project realigned towards delivering most impact on NP

 



Two main thrusts - text and inverse functions

Query: “What is the maximum range of <kinematic variable> in the reaction <reaction name> 
data coverage”

Thrust: Text - Use LLMs to interpret questions for a transformation

E.g., PDFs to DIS proton cross sections               DIS proton cross sections to PDFs

Thrust: Transformation - Use “Attention Technology” to transform data

Outcome: put the two together - greatly facilitates data impact studies

  



Application #1: Use LLMs as translators 
between parton level information and 
observable level information

Translate  PDFs to DIS proton cross sections
Input (11, 100, 100)
Output (100,100)

Translate DIS proton cross sections to PDFs
Input (100,100)
Output (11, 100, 100)

Goal: use LLMs as an inverse function
Q: what if we give less/more DIS cross 
sections across phase space



Application #2: Use LLMs as translators 
between parton level information and event 
level information

Translate  PDFs to DIS events
Input (11, 100, 100)
Output (10000,140,10)

Translate  DIS events to PDFs
Input (10000,140,10)
Output (11, 100, 100)

Goal: use LLMs as an inverse function
Q: how does the answer change with the 
number of events? 



Potential Application: infer intermediate steps in decays



Budget
Edwards (Theory): 20% years 1 & 2
McSpadden (CST): 40% years 1 & 2
Sato (Theory): 5% years 1 & 2
Orginos (Theory): 20% year 1 only
Goldenberg (CST): 

57% year 1 (FY25)
80% year 2 (FY26)

Travel: 3K/year for years 1 & 2


