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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 1.0

Soon ....
pip install pyMAG




Cosmological simulation of Monge-Ampere gravity

0 Initial conditions
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. Comparing with standard N-body cosmological simulation
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. Comparing with standard N-body cosmological simulation
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Cosmological simulation of Monge-Ampere gravity

. Comparing with standard N-body cosmological simulation

A code for cosmological simulations of structure formation

Springel et al. 2018
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. Large scale-structures z = 0
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A weaker gravitational clustering
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Cosmological simulation of Monge-Ampere gravity

‘C Power spectra
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(3: Halo mass function
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Cosmological simulation of Monge-Ampere gravity

‘C Halo mass function
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ﬂ: Dark matter density profiles
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Cosmological simulation of Monge-Ampere gravity

40 Dark matter density profiles
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[ Monge-Ampere equation in spherical symmetry
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Why Monge-Ampere is getting weaker at low redshift?

o Monge-Ampere equation in spherical symmetry
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Monge-ampere gravity is acting at Galaxy=-Cluster scale!
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40 Structure formation scenarios: Bottom-up or Top-down!

y [Mpc/h]

Monge-ampere exhibits
top-down
structure

formation!



Conclusion

A motivated gravity theory

First N-body cosmological simulation
of Monge-Ampeére gravity
I'I‘ ;

Poisson Monge-Ampere

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



Future projects

‘C O tension

Evaluating the constraints from CMB and weak lensing measurements

i Cusp-core problem

Running smaller cosmological boxes and zoom simulations

‘C Cosmic filaments

Extracting the cosmic web with DisPerSE, as alternative cosmological probe

Confirming the structure formation scenario!
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