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Transformers excel at natural language processing, raising the question of whether they can also learn the

mathematical structures underlying particle physics. We introduce BART-L, a transformer-based model trained
to generate particle physics Lagrangians from field content and symmetry information. Trained on Lagrangians
consistent with the Standard Model gauge group SU(3)xSU(2)xU(1), BART-L achieves over 90% accuracy for

expressions involving up to six matter fields. Embedding analyses indicate that the model internalizes con-
cepts such as group representations and conjugation operations, despite not being explicitly trained for them.

We further study its out-of-distribution performance to identify architectural factors limiting generalization.

This framework provides an early indication of what a foundation model for theoretical high-energy physics

might look like, along with its potential capabilities and inherent limitations.
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