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MOTIVATION & PROBLEM

METHOD OVERVIEW: How LatentChem Works

1. ChemAdapter: turns molecules into ChemTokens.

2. Latent thinking (ChemUpdater & Latent Projector): reasons in latent states.

3. ChemUpdater: updates molecule features each step.

4. Latent Projector: projects latents to LLM’s input space.

CORE FINDINGS

The Model "Spontaneously Stops Writing CoT”

•  Outcome-driven GRPO shifts reasoning into latent space.

• Noise on early latent steps steadily hurts performance.

• Low latent budget brings explicit CoT back.

KEY RESULTS & OBSERVATIONS

•  Largest gains appear on 
open-ended tasks, while 
closed-ended performance 
remains competitive (e.g., 
63.73% vs. 50.00% on 
ChemCoTBench).

•  LatentChem cuts reasoning 
step overhead by 5.4×–29.9× 
on average tasks, with a 
10.84× mean reduction.

Core Takeaway:  LatentChem does not "remove reasoning"; instead, it internalizes chemical reasoning from visible textual steps into continuous latent-space computation, 
substantially reducing reasoning cost while preserving or even improving accuracy.
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Is CoT always optimal for chemistry?

•  Forcing continuous
chemical reasoning to be 
verbalized creates a 
"continuity-discretization 
gap."
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