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Day in the life of a computational materials scientist
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Domain-specific languages
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Current approaches
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LLMs have shown a lot of potential

Summarize information from publications

https://www.who.int/southeastasia/publications

Extract AI-ready data from publications

Code assistant
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A new possibility… software interfaces

Interface between the researcher & tools

Current efforts have seen success in 
other SW, such as:

ORCA: Jacobs, P. F. & Pollice, R. Developing 
large language models for quantum 
chemistry simulation input generation. Digit. 
Discov. (2025)
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Example: LLMs as an AI research assistant

GPT-4

Verduzco, Holbrook, & AS. arXiv:2310.11458.  2023 Oct 4. https://doi.org/10.48550/arXiv.2310.11458
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Script generation performance

Verduzco, Holbrook, & AS. arXiv:2310.11458.  2023 Oct 4. https://doi.org/10.48550/arXiv.2310.11458

GPT-4

In our experiments, it worked …    sometimes
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Can LLMs be a general interface?
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Can LLMs be a general interface?
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Guardrails 
with Parser

Towards LLMs as a general interface
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Abstract Syntax Trees

• We are developing a parser 
for LAMMPS input scripts

• Enables syntax error 
detection
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LAMMPS prompting results
• 4 models: GPT-4o, GPT-o3, GPT-4.1, Claude Opus 4

• 3 Prompts: Simple, Medium, Complex

• Careful of misleading word-matching 

• Region/group specifications, units, and pair style most prevalent issues
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Conclusions

• LLMs are generally capable of 
generating valid LAMMPS input scripts

• LLMs at the interface of human and 
researcher shows promise for 
accelerating progress in computational 
materials science

• Developing tools for these domain-
specific languages can help make these 
models better
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Thanks for listening!

• Alejandro Strachan’s Group 

• Email: holbrooe@purdue.edu

• Questions??

https://nanohub.org/tools/llm4lammps

https://nanohub.org/tools/llm4lammps
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Simulation details
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Add potential file
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Execution
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Methods
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LLMs as universal 
interfaces
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Verduzco, Holbrook, & AS. arXiv:2310.11458.  2023 Oct 4. https://doi.org/10.48550/arXiv.2310.11458
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