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Our project goal was to train an AI model to be able to return accurate data regarding FermiLab 

detectors and answer questions about said detectors and their software.

To achieve this goal we would need to significantly reduce the number of hallucinations an AI 

Model creates

Our Goal
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What Are Hallucinations? 
And why do LLMs have them?

● Hallucinations are the main problem plaguing Large Language 
Models(LLMs) 

● A Hallucination is when the AI fabricates details in its 
response

● LLMs are trained to predict and create fluent humanlike 
sentences not exactly give correct answers—this leads to 
hallucinations

● The easiest way to get around hallucinations is to expand the 
knowledge base included in your prompt
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Previous attempts at solving 

this problem have been 

unsuccessful, such as:

-  Just make the model 

bigger!

- Prompt the model to “not 

make mistakes”

- “Cite your evidence”

Previous attempts at combating Hallucinations
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Benchmark Testing

● Models are often trained on publicly available benchmarks, so we wrote our 
own questions for a benchmark test.

● We gave the AI three tasks: solving a logic puzzle, finding a hidden pattern, 
and catching errors in fake documents.

A key challenge: 
GPT-OSS
consumed its entire token budget
by reasoning internally and 
returning zero output until limits 
were raised.
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● To improve the way LLMs decide what information to analyse, 
we organized the data into vocabularies and descriptions

● We created vocabularies/descriptions in OML for MI-8 
Targets/Detectors and the CMS Detector

Using queries we were able to pull the necessary information
These queries were created by a trained AI
We used many tools to accomplish this such as:

OML Rosetta and Open WebUI

How we tried to combat hallucinations

Us

Our home (2pm-4pm)
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• SPARQL is the coding language used for Wikidata, OML Rosetta, and other similar 
software

• SPARQL uses groups in the data to effectively pull specific points from its queries

What is SPARQL? Why do we use it?
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Optimizing OML and SPARQL
● Created a Mind Map for the MI-8 Target. Then, 

had qwen coder in OpenCode create OML 
vocabularies/description files grouping the 
things together

● Have the LLM create specific SPARQL queries
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Optimizing OML and SPARQL part 2
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Lists all particles/
sections

● Sometimes the queries do not get the 
correct result

● In this case it did not consider that multiple 
particles were entering/leave sections of 
the detector (a clear example of the 
problem that these LLMs face)

● By letting it know its wrong, it changed the 
query  to be correct and get the correct 
result
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Optimizing OML and SPARQL part 3
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● Through OpenCode, GPT-OSS edited the sparql query to find the necessary 
information to answer the question

● The .json results file listed the Pion, Muon, and Muon Neutrinos and their 
sections they originated from (Target, Decay Pipe, Decay Pipe)

● These results can be easily interpreted by an LLM to directly answer the original 
question 

RL
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● Since SPARQL queries are a new and 
complex coding language we wanted the 
AI to be able to automate them for us

●  To solve this problem we used 
OpenwebUI

● For this I trained the best suited 
LLM(GPT-OSS) on the tutorial for OML 
Rosetta and SPARQL queries and gave it 
access to our OML database

SPARQL integration through Open WebUI tools
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● To actually run SPARQL queries within Open WebUI I had to create specific 
tools for the LLM to use

● The first tool translates the user’s prompt into SPARQL code, the second 
tool checks that SPARQL code for errors and edits it if necessary, then the 
code is shown to the user to check, who if they approve will activate the 
third tool: which runs the query against the provided OML Rosetta 
database. 

Open WebUI tool system

15EM



Hallucinations are a huge problem that, 

until stopped, will continue to limit the 

possibilities of LLMs and other AI tools. 

Unfortunately it will probably be at least a 

few years before any significant progress 

towards this goal is made, and we don’t 

know how long until its completely 

resolved.

Conclusion
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What’s next?

While our attempt at solving this 

problem is still just a rough model, 

our mentor Javier has introduced 

us to new tools such as fuzzy 

search inside Kerberos, that are the 

future of fighting this issue.
HH
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