LLMs for DFT simulation script
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Abstract

Recent advances in Large Language Models (LLMs) have enabled code generation and
scientific workflow assistance, opening new opportunities in computational materials
science [1]. Density Functional Theory (DFT) remains a key method for predicting electronic
and magnetic properties, but requires careful expert configuration of parameters,
particularly in SIESTA, where convergence and numerical settings strongly affect accuracy
and reproducibility [2,3]. In this work, we evaluate the capability of LLMs to generate
functional SIESTA scripts across representative material classes. A benchmarking
methodology is developed to assess correctness and physical validity, supported by a
knowledge graph encoding domain constraints and workflow dependencies. An iterative
refinement process with feedback improves agreement with reference approaches.
However, variability in parameter selection across iterations remains a key limitation,
highlighting the need for more robust and standardised convergence strategies.
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Figure 1: Generation process of SIESTA scripts
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