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Geometric Hyena Networks for Large-scale 
Equivariant Learning

2.7 million tokens on a single GPU (A10G)
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Scalar-decomposi/on: 

Vector-convolu,on: 

FFT-conv.: 𝐎(𝐍𝐥𝐨𝐠𝐍)

Alterna(ng global-local context is crucial

Data: Large RNA biomolecules up to 11k atoms. Degrada9on rate and Thermostability parameters per nucleo9deLabel: Eval.: RMSE (↓)

G-Hyena outperforms other local and global* methods
*at a frac-on of their computa-onal cost

RNA switching 
factor predic/on

Protein 
Molecular Dynamics

Data: Large RNA biomolecules up to few thousand atoms.
RNA switching factorLabel:

Eval.: RMSE (↓)

Data:Backbone and All-atom proteins (up to 4k atoms)
MD trajectoryLabel:

Eval.: MSE (↓)

Geometric long-convolu,on replaces equivariant self-a8en,on

(a)

{xi,fi}

!"#$%&'()*+
,-).+/0.

122

122

!"#$%3
-.04)5/60*

!"#$%3
-.04)5/60*

(b)

{xi,fi}

⊗
7+/6*8

7)09)/.65
:0*83;0*<0=>/60*

?@A
-.04)5/60*

query, key

value

(a)

{xi,fi}

!"#$%&'()*+
,-).+/0.

122

122

!"#$%3
-.04)5/60*

!"#$%3
-.04)5/60*

(b)

{xi,fi}

⊗
7+/6*8

7)09)/.65
:0*83;0*<0=>/60*

?@A
-.04)5/60*

query, key

value

Sigmoid	gating

EGNN provides local context  

Global context

Higher-order steerable form:
Tensor convolu-on

Clebsch–Gordan

Assump-on: canonical ordering‼

Quadra(c complexity of global context with
equivariance limits model scalability 

for large systems

The first long-convolu,onal equivariant model


