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Previous Work – Summer 2025

•Prototyped this project

•Foundational architecture

•Basic Tools
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This Summer - Acknowledgements

4

 Srikar Kovvali            Dr. William Ratcliff Carina Jacobson



The NCNR and Neutron Scattering
•User facility

•Shoots neutrons at samples

•One of many instruments: BT-7

•To study structure & dynamics

•Superconductors, Thermoelectrics
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The Problem
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Can we make planning smarter and results faster?

Expensive   Limited Time  Unique Controls

Experiments are 

high-stakes & complex
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Everyone’s First Idea
Problem

Lies, lies and more lies
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Solution: (Triple Axis Spectrometer) TASCopilot

Connects your tools

Grounded in real papers

Read-only Definition

Makes things up

Unreliable Sources

AI does everything

Generic Chatbots TASCopilot



Do it Safely
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Find what is known
• Search Papers
• Extract Facts
• Explore links in 

literature

Understand my data
• Inspect Scans
• Catalog Experiments
• Run Diagnostics

Plan my experiment
• Suggest Scans
• Resolution checks
• Planning briefs

• Grounded 
and 
Traceable

• Acknowledge 
holes and ask for 
human review

Main Jobs “What can it 
do?”



“Find What is Known”
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Keyword Search   Semantic Search   Relationship Graph

Smart Search - 3 Parallel Strategies



“Understand my Data”
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Raw Scan

NLP, Metadata and Python

Group by 

scanned 

variable

Copilot uses rules and metadata to determine the correct intention

Summarize 

overnight 

experiments

Numerous 

Experiments 

concurrently



“Plan my Experiment”
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Data, NLP and Python

      →   
Inputs
• Literature

• Past experiments

• Structure factors

• Instrument limits

One Plan
• Staged scans

• Configs & temps

• Risks flagged

• Provenance present
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Example
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Databases

Tools

LLM

Chat UI 
(User)“How does it work?”

Instructions“Do it Safely”

“Understand My Data”           “Plan My Experiment” 
“Find What is Known”

“The Spine”

The Architecture



Chat UI + Models
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Open Web-UI based 

RChat models, currently

LLM

Chat UI 
(User)



Model Context Protocol (MCP) – Tool Architecture

• Developed by Anthropic AI

• Way to access trusted tools

• I used this framework to 

connect NCNR tools to the 

LLM

Chat
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Paper Facts

Spurion 
Checkers

Scan Plan
Suggestions

Copilot StatusTools



Safety 
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AI Proposes 

System Checks Rules

Allows or Blocks

Instructions



Impact & Future – To Conclude – TL;DR
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 Who Benefits  Next Steps

• More tools

• Expand beyond BT-7

• Publish Paper

 Bigger Vision

Other Facilities adopt 

the co-pilot structure



Right Now!
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• Available on tascopilot.ncnr.nist.gov!

• Ready for beta-testing with experiments

• In preparation for reactor start-up on 

August 19th
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Thank you!
Questions?
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Any mention of commercial products is for 
information only; it does not imply 
recommendation or endorsement by NIST.
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