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D> Introducing the Lorentz Geometric
Algebra Transformer (L-GATr)

D> Main results:

1.

We achieve state of the art
performance for multiple collider
physics tasks

L-GATr can learn the features of
multiple processes
simulatenously

L-GATr is faster and more memory
efficient than other equivariant
baselines
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Introduction

= Ay naural network used for high eneray phvsics analysis
needs 1o be very expressive and efficient.

= All collidar processas ara rulad by strict and concrete
symrmetry Lauss This festure s often verlooied oy
standard approaches.

= Wk introduce the Lorentz Geometric Algebra
Transformer (L-GATr). a general purpose architecture

of the data.

Methods

= L-GATr is built on three clear desion princioles:
1. Partial and full gguivarizncs with resoect to the

Lorentz symmetny.

2. Geometric slgebra representation of data.

3. Transformer backbone, supporting varizble lenath |
inputs and efficiant training.

Conclusions

- L-GATr is a fledible framawork that can b applisd to 3
multitude of collider phveics tasks and zchisve state of
the art performance.

= L-GATr is able to dominate the scaling law in 2mplituda
rearession and disolay 3 areat performance.

= L-GATr can be trzined on multiole processes at once
without significant performance loss.

= The main achvantages of L-GATr over other eguivariznt
Ibaselines are its computation speed and exellent
sample effidency.
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