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Learnable diffraction probes  •  Reciprocal-space encoding  •  E(3)-invariant
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Representation Ambiguity in Crystal Graph Encoders

Three distinct crystal periodicities that produce identical

graph representations under existing GNN methods.
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Diffraction: From Atoms to Reciprocal Space

Reciprocal-space captures long-range periodicity

invisible to GNNs.
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Pseudo-Particle: Learnable Environment-Aware Scattering Probe
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PRDNet: Dual-Modality Architecture

Crystal graph (real space) + pseudo-particle diffraction

(reciprocal space).
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E(3) Invariance: Provably Correct by Construction
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State-of-the-Art on Materials Project (122,959 Crystals)
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JARVIS-DFT Results & Ablation Study
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Conclusion


