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Introduction

Analytical models N-body Simulations
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Raw-density training set
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Simulation + Halo
finder

e gevolution relativistic simulation
(Adamelk et al.) — Dark Matter only N-body

* Boxsize =50 Mpc/h
e #grids = 60073
e #particles = 60073

* Halo finder : Rockstar (Behroozi et al.) —
grid independent and shape independent

* Fixed mesh grid: Reliable halo mass
range is 10.5 < log " )<14

sun
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How to analyze the effects in the smaller mass
scales?

» Effect of increasing
the amplitude of
initial curvature
perturbations looks
like moving to
smaller mass scales
in the standard
cosmological model.

Om = UM(MhaZOrAs)
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Interpretable Deep Learning Frameworks msssssss=s) [earning the collapse process directly from N-Body sims

Convolutional layers
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Image

construction
. Image of one
particle’s
neighborhood
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Things are not that simple!
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Image size
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R2 score

Image size
Image size

7.5 Mpc/h , res= 100
7.5 Mpc/h , res= 125
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Bl All Sample
B log(Mpin/Mg) =10.5
B log(Mpin/Mg) =12

Minimum
Halo Mass
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Results
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- Simulated number of halos
-+ Predicted number of halos

Halo Mass

Function
Prediction
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Standard Model of Cosmology
A, =2%107% 105 < log( u

) <14

sun

Adding velocity field information does not improve the performance of the
model.
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Model without velocity
field information seems
to fail to predict the
Dark Matter halo mass
for larger A values
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As=2x10""° As=2x108
As=10"8 — As=8x10"%
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Conclusion and future
remarks




