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Large language models (LLMs) are playing an increasingly 
important role in science and engineering with applications in 
code generation1, autonomous experimentation2,3, and 
literature summarization4.

Agentic AI systems such as AtomAgents2 (atomistic 
simulations), Coscientist3 (cloud lab automation), ChemCrow5 
(chemical synthesis), and El Agente6 (quantum chemistry) 
have shown how LLMs can plan, execute, and adapt scientific 
workflows with minimal human input.

Despite early successes, adoption remains limited by rigid tool 
integrations and domain-specific workflows that lack 
generalizable, scalable execution frameworks.

nanoRA connects LLMs with real-world science by using 
modular workflows instead of hard-coded instructions, making 
it easier to run flexible, multi-step experiments without 
needing custom programming.

nanoRA runs on nanoHUB’s Sim2L system, giving it 
access to 700+ computational workflows through a standard 
API, each with built-in checks, tracking, and automatic results 
storage.

Researchers can expand nanoRA’s capabilities by adding 
new Sim2Ls, allowing the system to explore and interpret 
simulations across different fields and move towards more 
general-purpose scientific automation.
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nanoRA is an agentic AI system that leverages a team of 
independent agents powered by an LLM (GPT-4o) to solve 
scientific endeavors.

nanoRA separates reasoning and orchestration from 
execution by interacting with nanoHUB’s Sim2L API and 
external data sources, enabling reproducible, multi-step 
research tasks.

PHASE TRANSITION

Each agent has its own tools to plan, select, and run scientific 
workflows.

ALPHAFOLD

nanoRA is powered by Sim2ls, standardized 
end-to-end simulation workflows with validated 
metadata. 

nanoRA was tasked with specific scientific objectives. For 
example, predicting protein sequences, querying pressure - 
induced phase transitions, and run simple MD simulations.


