| THE COSM‘I:C‘.,;-%; ' 
GRAP - .

IS IN LARGE- sc LE STRUCTURE \D
HIDING 2 .

.i
fam
O
) =
i
-
O
2T
E
|
o)-

ML X COosmO @IAP

: ot L AS MAKINEN IMPERIAL COLLEGE
NOVEMBER 23, 2023 - .

LONDON



Cosmic Graphs

Makinen et al (2022) arXiv:2207.05202



Graphs 101

G=(V,E,u

A graph G isa tuple of nodesV = {v;}, edges, E = {eg, Sk, 1}, and global
features u

Each node and edge is a vector

Edges propagate informationto nodes, via senders s; and receivers ry,



Graph Neural Networks
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Halo graph representation

Nodes: masses (positions)

Edges: distances and
angles between halos

Halos assembled from Quijote simulation suite
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LIKELIHOOD

Makinen et al (2022) https://arxiv.org/abs/2207.05202



Graphs: super modular

Where is the information hiding ?

connected graph + interaction steps 4+ node decoration

improved information extraction

2pt function Npt function field — level



Invariant vs non-invariant graphs

non — invariant graph invariant graph

Makinen et al (2022) arXiv:2207.05202



Graphs: super modular

Information plateaus to the samelevel acro

graphs/ network architectures
invariant graphs
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What's being learned ?
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What’s being learned ?

catalogue N"

graph assembly Indet '  epistemic aleatoric
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Graphs: super modular

Where is the information

hiding ?
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Adding Noise
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Adding Noise
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Adding Noise
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THANKS !
f@j https://timakinen.qgithub.io
Oh ://qithub.com/tlmakinen
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€ | @LucasMakinen

CREDITS: This presentation template was created by Slidesgo, including
icons by Flaticon, and infographics & images by Freepik.

Please keep this slide for attribution.



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://tlmakinen.github.io/
https://github.com/tlmakinen
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