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Condense into two parameters




What other things matter?




Formation history?
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Formation history?

Merger tree for galaxy with mass 10%°M,

Halo mass [log(Mn/Ms

Redshift step
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= Graph -> Graph Neural Network




“Tell me how you grew up and | will tell
you who you are”

SAM-GNN M- relationship SAM-GNN /og(M:/Mo)

| Bias : 0.002 dex
g:0.070 dex
1 Pearson: 0.997

" HWs®: 0.003 dex
o:0.132 dex
Pearson: 0.990
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Outliers are dead on!

GNN M},.i0 — M« relation SAM Mhpajo — M+« relation
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History matters!

What else?




What about environment?

IOg(Mhan/Mo)
12.0 12.5

“Show me your —— |

friends and | will " -
tell you who you u & Jespersen
are”

John F. Wu
(STSci/JHU)




RF: Moo | |RF: Vinay RF: Viray + Mpaio | | GNN
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True Iog(Mhalo/Mo)

Predicted log(Mx/Mgy)

10 11 12 11 12
True log(M /M) True log(M /M) True log(M /M) True log(M /M)

Wu & Jespersen
2023 ICML




So what did we learn? https://github.com/
astrockragh/Mangrove

 GNNs are a natural, strong and x
versatile approach to learning about pl
merger histories and environments

Primary outstanding questions - works in
progress

 How degenerate are environment and MANGROVE

history?

e Direct connections to observations


https://github.com/astrockragh/Mangrove
https://github.com/astrockragh/Mangrove

