Crystalformer: Infinitely Connected Attention for Periodic Structure Encoding

TL; DR: Propose a transformer-based encoder for crystal property prediction by mimicking energy calculations (interatomic potential summations) in physics via self-attention
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Transformers are good for molecules = Why not use transformers for crystals? Infinitely connected attention can be

Key is fully-connected self-attention for finite Let finite atoms i in a unit cell attend to infinite Interpreted as Neural Potential Summation
atoms, with relative position representations atoms j(n) in periodically repeated unit cells n. by introducing distance decay attention
(scalar ¢ and vector ) encoding spatial Hp . Hz
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Performed just like standard self-attention
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(Similar to Graphormer by Ying et al., 2021) Yi=7 Z Z exp(qi ki/\dk + ¢l](n))(v1 +Pijm) where  a;; 1ng exp(ijm)
l j=1neZ3 n
But transformers for crystal are very rare. We call it the infinitely connected attention. Fij = Z exp(Dijom — i) Pijm
n
o o .
Closely follow original Transformer architecture Results
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