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ﬁ Challenges to the ACDM Paradigm

At small scales,
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Cosmological simulation of Monge-Ampere gravity

Initial conditions

Equations of motion in comoving coordinates
How it works numerically?

Comparing with Poisson N-body cosmological simulations

Results

pyMAG [.0

Soon ....
pip 1nstall pyMAG




Cosmological simulation of Monge-Ampere gravity

Initial conditions

7=4Y — Sz — ()

Q = 0.3089

25p08 - “MIB 5123 Q, =0.6911

A particles - 3 particles

5_ ‘ H, = 67.74 km s~! Mpc™!
[Springel et al. 2018] P 9

(arXiv:1707.03397) 205 MpC/h ~ 300 MPC
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o Comparing with standard N-body cosmological simulation

Monge-Ampere

GADGET - byMAG 1.0
A code for cosmological simulations of structure formation

Springel et al. 2018 Boldrini et al. 2022,
in prep
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Optimal transport algorithm
Lévy 2022
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i Large scale-structures 7 = ()
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A weaker gravitational clustering
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Power spectra
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(3: Halo mass function
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A potential solution to the missing satellite problem



Cosmological simulation of Monge-Ampere gravity

00 Dark matter density profiles
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Dark matter density profiles
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Conclusion

A motivated gravity theory

First N-body cosmological simulation
of Monge-Ampere gravity

M
/

Poisson

State-of-the-art algorithms
from computer science for Optimal Transport problem A weaker gravitational clustering
for dark matter particles

Promising alternative theory of gravity
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Solving Monge-Ampere equation with Optimal Transport

Uniform distribution
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' Equations of motion in comoving coordinates
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