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Why Do We Need AtomWorld?

1 Static tasks are not enough

What is this?

This is a Rutile 

structure.

Move atom i to 

position …

Got it!

Passive Active

We evaluate the ability to act, not just to describe. Also, 

currently reasoning for manipulating is lacking.

Reasoning is more about knowing than doing.

2 Modeling matters in science

Real modeling workflows are iterative, open-ended, 

and construction-oriented. The modelling is not a fixed 

pipeline, but an unbounded design space. 

Combinatorial possibilities are almost infinite.

3 One missing piece for scientific agents

Do LLMs Understand Modeling?

Benchmark Design

Main Takeaways

Scientific intelligence requires action, not just 

understanding.

Current LLMs can struggle to construct, modify, and 

verify them. Bridging this gap may require action-driven 

learning, richer feedback, and interactive environments.

Beyond the Benchmark:

In practical attempts to build agentic systems, we found 

that providing LLMs with domain skills and coding tools 

does not reliably make agents good at modeling:

Overlapped across PBC Wrong vdW cut Wrong stacking

Hugging Face

Action 

types: 

Change Remove

Swap Add Move

Move towards Insert between Supercell

Delete below Rotate around

And more 

complex on 

the road!


