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NCNR and BT-7 Instrument
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•User facility, guest researchers

•Shoots neutrons at materials

•One of many instruments: BT-7

•To study structure & dynamics 

of materials



The Problem

Limited Beam Time

Unfamiliar Controls

Scattered Knowledge

Tempting Fix: 

but…  
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The Problem

4

but…  

Citation:



The Problem

Papers Scan Data

Software
Catalogs

???
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The Solution

Papers Scan Data

Software
Catalogs

TAS Co-Pilot
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Solution: (Triple Axis Spectrometer) TAS Co-pilot
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Find What Is Known

• Search papers

• Extract facts

• Explore links in 

literature

Capabilities
Understand My Data

• Inspect Scans

• Catalog experiments

• Run Diagnostics

Plan My Experiment

• Suggest Scans

• Resolution Checks

• Planning Briefs

Grounded and Traceable

Acknowledge holes + ask for human review

General access model / Rchat
has no access to tools and 

necessary context



Find What Is Known
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RAG

Citation:



Find What Is Known

9

Retrieval Augmented Generation

Citation:

Focus is on 
creating this
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Building the Database / Graph

ChunkingPapers

Paper Chunks

Edge Proposer

Nodes

Human Review

Edges

Agentic Fact Extraction

Final Graph

Approved Facts 
and Edges

Decisions & 
Notes

Corpus
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Graph Example

Citation:

Node

Edge
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Building the Database / Graph

Papers

Paper Chunks

Edge Proposer

Nodes

Human Review

Edges

Agentic Fact Extraction

Final Graph

Approved Facts 
and Edges

Decisions & 
Notes

Corpus
Chunking
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Building the Database / Graph

ChunkingPapers

Paper Chunks

Edge Proposer

Nodes

Human Review
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Agentic Fact Extraction
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Notes
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Agentic Fact Extraction
Instruct LLM to extract specific facts in a bounded manner from given chunks
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Common Types of Nodes

• Paper node

Represents a scientific paper. Stores paper_id, title, author, year, etc.

• SourceChunk node

A contiguous text span extracted from a paper or textbook. 

Contains the chunk’s chunk_id, raw text, metadata, and provenance

• PaperFact node

A fact extracted from a paper by the bounded fact-extraction pipeline. 

Includes fact_type, the extracted value, and a list of chunk evidence
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Building the Database / Graph

ChunkingPapers

Paper Chunks

Nodes

Human Review

Edges

Agentic Fact Extraction

Final Graph

Approved Facts 
and Edges

Decisions & 
Notes

Corpus

Edge Proposer
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Edge Proposer

Edges between Same-Paper Nodes
1. REPORTS_FACT edge: Connects Paper 

nodes to PaperFact nodes, indicating that 
a paper reports a specific fact

2. FACT_SUPPORTED_BY edge: Connect 
PaperFact nodes to SourceChunk nodes, 
indicating that a fact is supported by 
specific evidence

Edges between Different-Paper Nodes
1. CONSISTENT_WITH edge: Connects 

PaperFact nodes, indicating that the two 
facts report the same value/results under 
comparable conditions

2. CONFLICTS_WITH edge: Connects 
PaperFact nodes, indicating that the two 
facts report different value/results under 
comparable conditions
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Building the Database / Graph

ChunkingPapers

Paper Chunks

Edge Proposer

Facts as 
Nodes

Human Review

Edges

Agentic Fact Extraction

Final Graph

Approved Facts 
and Edge

Decisions & 
Notes

Corpus

Facts



Human Review Dashboard Visual
Paper ID Paper Name Fact Subject ModelFact

Note for extraction

LLM-given quote 
from chunk

Decision
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Wrong value



Human Review Dashboard Visual
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Paper Chunk

No reference to “85K” value 
from quote/fact



Human Review Diagram
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• ~150 facts/edges reviewed

• 675 total facts for review from 
48 papers
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Building the Database / Graph

ChunkingPapers

Paper Chunks

Edge Proposer

Nodes

Human Review
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Serving the Knowledge Graph
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1. Query parsing: The query is split into terms to search for

2. Seed identification: Finds nodes and edges that directly match query 
terms in:  

- Node labels, types, IDs, and source object IDs  
- Edge types, source/target node IDs, and evidence

3. Scoring: Assigns weights to matches based on distance in the 
knowledge graph



Summary
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Verified with 
Human Review



Future Work
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• Expand to more instruments beyond the triple axis spectrometer

• Include more papers in the corpus so available context increases
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RAG Example

Question

Response

Sources
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Find What Is Known
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Edges Between Nodes of the Same Paper

REPORTS_FACT Edge:

• Connects Paper nodes to PaperFact nodes

• Evidence includes the source_chunk that supports that fact

REPORTS_FACT Edge:

• Connects Paper nodes to PaperFact nodes

• Evidence includes the source_chunk that supports that fact
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Ontology


