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This study focuses on "Scalable External Knowledge Representation of Large Language Models for
Generative Information Retrieval" and aims to establish a mathematical and computational
framework for LLMs to efficiently represent and utilize external knowledge. We use correlation
dimension based on fractal geometry to quantify the epistemological complexity of autoregressive
LLMs, identifying three distinct phases during pretraining. Our results show that correlation
dimension effectively detects LLM hallucinations and text degeneration. We also develop new
generative retrieval and clustering methods. Our findings are published in NeurIPS 2025 and other
international venues. Future work will clarify the formation mechanism of correlation dimension and

promote applications in law and finance.
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