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CAMEL - Conversational Agent for MCNP 

Exploration at Lujan

M. Krivos, J. Svoboda, D. Kral, O. Stastny
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*All logos generated by ChatGPT and based on personal drawings 

*
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• 16 flight paths

• Complicated geometry
• Single flight-path ~6k lines

• Decades of MCNP inputs

• Multiple generations of 
engineers

Q: Has someone changed 
shielding around the mercury 
shutter at FP 14?

Acce

Lujan Center
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Our Goal and Challenges

• Goal:

 Create a tool that opens new possibilities at the Lujan Center.

• Challenges:

1. US/EU models

• Working at LANL

2. Open model restriction

• Whole pipeline can run locally (+ LANL aiportal)

• US/EU models are not released regularly

• Currently using mostly Gemma 4 

3. MCNP input is not ‘native’ to LLMs

1. One Lujan model can take whole context window.
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CAMEL - Interface
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LLM vs Agent

• LLM = Large Language Model

• Takes a text input, processes it, and outputs text.

1. Stateless ‘machine’

2. Has no memory

3. Input is tokenized: Hello, how are you?

• Agents:

• Has a goal / agency

• LLM is its ‘brain’

• Can use external tools

• Has state and memory

• Does multiple steps
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• Modern LLMs can invoke external tools

Tools

What is sqrt(144)?
Thinking: User wants to do 
basic math operation. I can 

use calculator tool.

Call calculator(sqrt(144))
-> Returns 12

The result is 12.

• Most of the work goes into constructing these tools



78/11/2026

CAMEL - The Agent
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1.Visible as a simple tool to CAMEL

2.~30 seconds of runtime

3.Complicated pipeline, but worth it

Tool: MCNP Manual

User prompt

Vector DB BM25

Re-ranking

LLM 
synthesis

CAMEL
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Basic question

Tool: MCNP Manual

Complex question
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Tool: Fangorn

1.Lujan Center MCNP Archival and Versioning system

2.Based on TOML files

3.Creates a hierarchy between individual models, assigns them to a specific 

flight path etc.

4.The hierarchy is important, because changes between individual models are 

miniscule

Treebeard

Project 2

Project 3

Project 4

Project 5

…

Project 1 Input 1
Input 2
Input 3

…

Input 1
Input 2
Input 3
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Tool: Fangorn
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• Should extract metadata from 

user’s prompt:

Tool: Fangorn

LLM pre-processing
(metadata keywords)

Vector DB BM25

Metadata filtering

CAMEL

User prompt

Re-ranking

Show me changes in mercury 
shutter at flight path 14.
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• MCNP context-aware diffs

Tool: Fangorn

1 pz -50.0
2 pz 50.0
3 c/z 100.0 0.0 3.0
4 c/z 80.5 58.7

4 c/z 80.5 58.7
2 pz 50.0
1 pz -30.0
3 c/z 100.0 0.0 3.0

Changes:

Surface 1 position: 50.0 -> -30.0
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Tool: Cell Usage
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Tool: Surface / Material Usage
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• CAMEL – a new tool with agentic capabilities to aid MCNP model 

development

• Using

• Open Western models

• Runs locally

• Tools developed for MCNP

Summary
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