
GDR Ondes Gravitationnelles - 5 Octobre 20261

FELIX (Friendly Enhanced 
LISA Information eXplorer). 

J.Martino

An AI companion to navigate LISA’s documents and tools
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LISA

2

Mission Large de l’Agence Spatiale 
Européenne (ESA)

Budget global (financé): 2 milliards d’euros

Objectif Technique: Mesurer des fluctuations de distance de l’ordre du pm sur 
une longueur de 2.5 millions de km

Lancement: 2035

Objectif Scientifique: détecter des ondes gravitationnelles dans la bande du 
mHz
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Why ?
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Large Project Documentation

7

Usually it’s a mess ! 

Where can I find reliable and up to date information ?

-> Everything in 959 pages

-> Not self consistent

-> rarely updated

-> Technical information mixed up with non relevant information

-> Everything in 126 documents !

-> Information is scattered around and redundant 
(prone to error)

-> Multiple versions of each documents

-> Not easily understandable from outside the project.

O5 Technical Design Report 
IDS PDR datapack
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Large Language Model or LLM

The engine

My Text In My most likely output Text

-Query

-Context

-Assistant Role

-Available Function 

-history

-etc…

- Direct Answer

- Function call

- Clarification

- Query Parsing

- Judging answer quality

FELIX

A LLM to answer the user query based 
on Project Database 



GDR Ondes Gravitationnelles - 5 Octobre 2026

LLM ≠ Software 

9
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A statistical model trained to predict the next word (~ token) in a sequence

LLM parameters from 
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LLM ( Large Language Model)

10

A statistical model trained to predict the next word (~ token) in a sequence

LLM parameters from 
Billions to Trillions

LISA is a space mission aiming at detecting gravitational …

Key Properties  
- Natural language understanding

- Intrinsically statistical

- Trained on a large corpus of 

« public » data.
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LLM Limitations

11

- Not authoritative on LISA specific material

- No access to up-to-date project information (Models are too large to be trained continuously)

TDI -> Trouble Dissociatif de l’Identité 

TDI -> Texas Department of Insurance 

- Hallucination

- Poor traceability - Link to official documents.

TDI -> Time Delay Interferometry 
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RAG ( Retrieval Augmented Generation)
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Core idea: Query to LLM + explicit access to curated documents

1. Retrieve relevant chunks of data from a corpus

2. Generate an answer grounded in those sources

Offline

LLM 
Mistral, GPT, 

Gemini …

Sentence Transformers

Project 
Documents
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RAG ( Retrieval Augmented Generation)

12

Core idea: Query to LLM + explicit access to curated documents

1. Retrieve relevant chunks of data from a corpus

2. Generate an answer grounded in those sources

Offline

LLM 
Mistral, GPT, 

Gemini …

Sentence Transformers

Project 
Documents

Retrieval Synthesis
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- Example with ChatGPT 5.2
FELIX

Hallucinations

13

- Intelligence is in the Corpus of Documents provided in Context 

- -> Good performance with smaller models.  

Chat GPT 5.6 Luna

Claude got it right-> mainly citing Chinese paper
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The ability to say: « I don’t know » 

14
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Commercial vs Open RAG

15

Open Source « weight »  Model with smaller number of parameters

 Keep Control over data privacy

-  Mistral-small (French)

-  Gemma4 (Google) -> 26B (Mixture of Expert 4B) 
-  Deepseek (Chinese)

-  Llama (Facebook)

-  Qwen (Alibaba)

-  Granite (IBM)

Narrow the scope, architecture design control tailored to our need and database.

For domain specific questions: 7B models ~ 1T models
Simplistic rule of thumb if Energy ~ Nparams 

->  0.7% of the energy consumption.

Energy Efficient 

 Best Performance

Cost control
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LLM (Managed and served 
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Agentic Capability (simplified view) 

16

Query + Context  

LLM (Managed and served 
by Ollama) Answer 

Assistant Role 

User Interface : Streamlit

LLM decide to use the 
tool to answer the query

Return Graph/Plots/
Values

ESA Performance Model Software
Python Library
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The Plan

20

Prototype & Feasibility (Done): RAG prototype on Performance & Operations data 
completed.

Infrastructure (Done): Deployment of a dedicated GPU server (NVIDIA DGX GB10 Spark, 
128GB unified memory), enabling local LLM inference.

Deployment of the prototype (Done): Deploy the service to a limited group of test users 
to evaluate real usage, performance, and stability.
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The Plan

20

Prototype & Feasibility (Done): RAG prototype on Performance & Operations data 
completed.

Infrastructure (Done): Deployment of a dedicated GPU server (NVIDIA DGX GB10 Spark, 
128GB unified memory), enabling local LLM inference.

Deployment of the prototype (Done): Deploy the service to a limited group of test users 
to evaluate real usage, performance, and stability.

Deployement at ESA (ongoing) 
ESA  ————   LAB 


GPU Infrastructure            LLM Software         


Access Control                  New functionality


Documentation  
management

FELIX  project started -> September 2025

Already Outdated
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Not incompatible with Frontier Model

21

We need Frontier Model to test, explore and 
accelerate (x5 à x10) the deployment of our custom 

tools.

Risk Trade Off: What we give them should be considered 
Public or with a very short proprietary period
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Brainstorm mise en forme par une IA

22
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Example for Performance And Operation

24

Query: how does the PAAM work ?

Interrogate P&O Documentation Corpus Retrieve top 10 chunks

A (dim =1024)

B

metadatas
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The Point-Ahead Angle Mechanism (PAAM) is a mechanism that adjusts the angle of the transmit (TX) beam to compensate for the change in 
position of the Spacecraft (SC) over the light-travel time, ensuring the beam is received by the distant spacecraft.

The PAAM works by steering the TX beam at an angle with the receive (RX) beam. The required angle is determined by orbital dynamics and 
appears due to the change of position of the Spacecraft (SC) over the light-travel time.

The PAAM needs to be adjusted at least once every few minutes with an accuracy of about 10 nrad to ensure the beam is received by the 
distant spacecraft. There will be one PAAM per Optical Bench (OB), with two piezo stacks and capacitive sensors for redundancy and closed-
loop control. The PAAM will be controlled via a dedicated control unit commanded by the on-board computer (OBC).

The PAAM is mounted directly on the optical bench to ensure alignment stability, and it sits directly in the picometre stable path of the Optical 
Bench (OB). The piston stability of the PAAM therefore enters directly into the performance budget.

The PAAM shall operated in a step and stare mode, with a nominal operational step size of the PAAM shall be 15 nrad on the sky.

Further details about Point-Ahead Angle Mechanism (PAAM) operations can be found in [ESA-LISA-EST-MIS-TN-0005] and [LISA TTL STOP 
Model and Budget].

Source: LISA Definition Study Report, LISA Constellation Performance Description Document: ESA-LISA-EST-MIS-DD-0002, LISA Ground 
Segment Requirement: Point-Ahead Angle Mechanism (PAAM) Mode of Operations, LISA Constellation Description Document: ESA-LISA-
EST-MIS-TN-0001, IDS IRD2: ESA-LISA-EST-IDS-RS-0002, LISA Ground Segment Requirement: Point-Ahead Angle Mechanism (PAAM) 
Operational Step Size.

Query + Top 10 chunks -> LLM

-> Answer: 
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