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On-par or better than self-attention

Equivariantly process up to 3.5M tokens with global (all-to-all) context 
on a single A10 GPU.

Sequence length

• Processing global geometry is crucial in biology, chemistry, 
materials, graphics, etc..

• Quadratic self-attention is prohibitively expensive
• We develop first long-convolutional equivariant network 

with O(NlogN) complexity
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Equivariant and invariant long convolution:

Equivariant vector long convolution: 

Scalar long 
convolution

Invariant scalar long convolution: 

O(NlogN)

FFT

Input projection:

Eqv. MLP gives data-controlled filter: 

query, key, value 
for each token 

Input features: 
x: equivariant vector tokens
f: invariant scalar tokens

Simple implementation:  
50 lines of code
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