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Abstract

This paper examines the application of ChatGPT, a large language model (LLM), for
question-and-answer (Q&A) tasks in the highly specialized field of nuclear data. The primary focus
is on evaluating ChatGPT's performance on a curated test dataset, comparing the outcomes of a
standalone LLM with those generated through a Retrieval Augmented Generation (RAG) approach.
LLMs, despite their recent advancements, are prone to generating incorrect or 'hallucinated'
information, which is a significant limitation in applications requiring high accuracy and reliability.
This study explores the potential of utilizing RAG in LLMs, a method that integrates external
knowledge bases and sophisticated retrieval techniques to enhance the accuracy and relevance of
generated outputs.

In this context, the paper evaluates ChatGPT's ability to answer domain-specific questions,
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employing two methodologies: A) direct response from the LLM, and B) response from the LLM
within a RAG framework. The effectiveness of these methods is assessed through a dual mechanism
of human and LLM evaluation, scoring the responses for accuracy and relevance. The findings
underscore the improvement in performance when incorporating a RAG pipeline in an LLM,
particularly in generating more accurate and contextually appropriate responses for nuclear
domain-specific queries. Additionally, the paper highlights alternative approaches to further refine
and improve the quality of answers in such specialized domains.
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