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Never the same objects!







galaxy ≈ 𝑓(DM assembly)





𝑔(𝑋, 𝑡, 𝑟) = ∫𝑡0

Now
∫0

∞
𝑓(𝑋, 𝑡′, 𝑟 − 𝑟′) ⋅ 𝑚(𝑋, 𝑡′, 𝑟 − 𝑟′)𝑑𝑟′3

𝑑𝑡′
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𝑀halo > 1010𝑀⊙
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𝑀halo > 1011𝑀⊙
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𝑔(𝑋, 𝑡, 𝑟) = ∫𝑡0

Now
∫0
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Directly measuring the assembly



Directly measuring the assembly
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• Galaxy properties are determined by environment and 

assembly, but only one is necessary, so they must be coupled!

• Exploiting this tight coupling, we can infer assembly from 

environment!

• We can learn about halo formation from simulations — now we 

may have the tools to transfer that information to observations!

𝑔(𝑋, 𝑡, 𝑟) = ∫𝑡0

Now
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∞
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Extra Slides



𝑀ℎ𝑎𝑙𝑜 = 1012𝑀⊙
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Chaos!

“Noisy Labels”

Genel+ 2019



Turn-around radius = 2 x Lagrangian radius
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𝑀halo > 1011𝑀⊙
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𝐿link = 3Mpc
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  galaxy ≈ f ( DM   assembly )


  g ( X , t , r ) =  ∫   t 0  Now  ∫ 0 ∞ f ( X ,  t ′ , r −  r ′ ) ⋅ m ( X ,  t ′ , r −  r ′ ) d    r ′ 3 d  t ′
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