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ABSTRACT

Recent advances at the intersection of mathematical modeling and machine learning have sought
to learn solution operators for complex physical systems. This lecture introduces the Flux
Neural Operator (Flux NO), a framework that unifies neural operator with classical numeri-
cal scheme for conservation laws. The Flux Neural Operator extends the Neural Operator by
embedding the flux evaluation mechanism of the finite volume method, achieving both gen-
eralization ability and numerical efficiency. Through this hybrid approach, the model captures
nonlinear wave dynamics and demonstrates superior generalization and long-term prediction
on challenging problems such as ideal magnetohydrodynamics (MHD). Building on this, we
propose an Flux NO-based foundation model that operates across arbitrary conservation law
systems without explicit physical flux information. The model leverages a Vision Transformer
(ViT) to inject dynamical solution trajectories as contextual inputs, enabling data-driven flux
inference and transfer across physical systems.



