Beyond the A-CDM model: modified gravity with Quijote
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Motivation

o A-CDM model : HILBERT-EINSTEIN action with cosmological constant :

/ dx*/=g(R — 2A)

= 16G

@ We want to get rid of the A
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Examples of f : R —2A, R+ M2 (STAROBINSKI, PBH), etc

Here, we study the HU and SAWICKI model :

f(R) =R — m? ° (,52),7

R n
1+ <m2)

with n = 1.



Simulation : Quijote-MG

Parameters of the A-CDM : (Qm, Qp, h, ns, M, 05)
Parameters of the Quijote-MG simulations : A-CDM+1fgg
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Figure 1. The image on the top shows the large-scale structure in a region of 250 x 250 x 15 (h ‘l\lpc) at
We have taken simulations with the same random seed but different values of just one single par and used them to compute the
derivative of the rlvnqry field with respect to the e purameters. ‘The panels on the middle and hunmu row show those derivatives with respect

. ft), €, ( h( ft), o5 (bo nd M, (bottom-right). It can be seen
oo ifsent p,\mmmn et i large-scale structure in iforent manire. For htntes the Bt o e btionclel part of the
plot responses differently to each parameter. Neural networks can use these features to extract information from non standard summary
statistics.

0 for the fiducial cosmology.




The closest simulation to the fiducial : scattering
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Correlation function

Goal : recover the fiducial parameter with statistical inference

@ d-function : § = p;ﬁ
rho

@ 2-points correlation function : £(|x — y|) = (6(x)d(y))

e Marked correlation function : M(r) =

1+ M
C1+¢

_ P
= >_ m;m;, where m; = p;

n(r)
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Next step : compute the SBI contour plots

Goal : 6 x 6 contour plots, hoping find contours centered around the fiducial
parameters.
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Thank you for your attention !

References :
e THE QUIJOTE SIMULATIONS, https ://doi.org/10.48550/arXiv.1909.05273

@ https ://astroautomata.com/blog/simulation-based-inference/



