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How to build an agnostic model from
an N-body simulation

Marcos Pellejero Ibainez, Raul Angulo, Matteo Zennaro, Jens

Stucker, Francisco Maion, Rodrigo Voivodic, Giovanni Arico.
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In a nutshell
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In a nutshell
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1) Advection: Map lagrangian space into Eulerian space
using N-body simulation displacement of DM particles.

1+6(z) = [d°¢dp(z — g — ¥(q))

Lagrangian space Eulerian space

Credit image:
Stuecker et al.
(2020)




2) Lagrangian space bias expansion: Matter field to &
Galaxy field functional form

1+ 6(z) = [d’qdp(z — q —{¥(q))

l Coming from N-body

1+ 5 fdng ) 5[) (iB — g ’(,b(Q)) simulations

w(q) = F(dL(q)) = 1+ bidL(q) + b2 (67 (@) — (67 (2)))
+bs (5°(q) — (s*(q))) +bvV*dL(q)

Modi et al. (2019)
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Advection + Bias Weights *
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Make this model useful
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Does it work?

Yes! At least at the level of 2-point
statistics.

Down to scales of ~ 0.7 h/Mpc

Figure Credit: Matteo Zennaro
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Does it work?

With unbiased constraints!
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Sadly, not everything is in

Real Space

real space

Configuration Space (RSD)

Credit image: Bianchini (2020)




Advection + Velocity assignment
1+ 65(z) = [dqw(q) op(z — ¢ — ¥°(q))
S _ 1
¢ (qZ) T ’(p(qZ) —I_ aH(z) vtI‘ (qZ)

{VDM» if the tracer is outside of a halo
Vi =

Vmainsub, 1f the tracer is inside of a halo

Real Space Central Distortion

Pellejero-Ibafiez et al.
(2021)
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wip “E
Advection + Velocity assignment + velocity dispersion (FoG effect) h «;,é!

£

Real Space Central Distortion Central Distortion, Afog = 0.3h/Mpc and fsa = 0.7

Pellejero-Ibafiez et al. (2021)
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Does it ”
work?:

Fit to "
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Pellejero-lbafez et al. (2022)
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Does it
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