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MRC sims Simulabkiowns

o AMR code RAMSES (.Tevssi;@.r 2002) Dark Matter
o »16 million CPU hours (PI Le Brun) b T
o 3 DMO sinmulations of 1 ((}Fm/k)ﬂ’

® 470 few Kpc-resolution zooms for
selected systems with Msoor4.49 x104 Me:
50 ot z=1, 170 at z=0.%, 1¥1 at z=0.6 and
76 ot z=0

o Both DMO and NR runs for each system

o Tailor-made for comparison with Planck
clusters
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https://ui.adsabs.harvard.edu/abs/2018MNRAS.473L..69L/abstract
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Correlation with relaxation stafe
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o Most relaxed clusters aam&rauv concenkrated

o Unrelaxed ones span larger variety of prc::»&ia shapes
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https://ui.adsabs.harvard.edu/abs/2022MNRAS.513.4951R/abstract
https://ui.adsabs.harvard.edu/abs/2022MNRAS.513.4951R/abstract
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Halo sFarsE%v

Characterising the mass profile with
sparsity saine=Mar/Maz (A1<A2)

o Quantifies shape

o Nearly independent of halo mass

@ Cosmo lo S j .if‘-'.;i ‘;'i*:; ME

Balmes et al. 2014,
o As%rophvsms Corasiniti ek al. 201%,
‘ Corasaniti £ Rasera 2019,
% So\mpm Fredi&&am wsung H M Corasaniti et al. 2021,
Corasaniti, Le Brun et al.
2022 (2204-.065%2)
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https://arxiv.org/abs/2204.06582
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Figure 8. Marginalized 1o and 20 contours in the (2,—og plane from the
combined analysis of the average cluster sparsity, gas mass fraction, and BAO
data (black lines). As in Figure 4, we plot marginalized contours from the
Planck primary CMB analysis (yellow and red contours) and the Planck-SZ
number counts (dark and light blue contours). The plus sign corresponds to the

best-fit ACDM model with parameter values 2, = 0.320 and 63 = 0.738
(and i = 0.690).

Corasaniti, Sereno & Ebtori 2021
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Halo sparsi&v .~ lon from HMF

M2Csims

® (5200 500) (5200, 2500) v (Ss00 2500)

v (5200, 1000) (S500, 1000) ® (51000 2500)

Corasaniti, Le Brun et al.
2022 (2204-.068%2)

Differences are well within 5% level
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https://arxiv.org/abs/2204.06582

e AlLL correlations increocse witkh
Creas EMQ & Cis !"’s Ef? %

@ A Ci Lre ﬂ& COoONnse q uende O“f b\QLO
mass assembly process (inside-
oubt growkh)

o Smaller correlations for sparsities
sampling mass protfile within
mass shells at larger separations

Redsh Ef& evolution Oﬂf

€0€{‘¥£€£Q%ES well QPProme&%Qd bv Corasaniti, Le Brun et al, 2022
5 - (RRO04.068%2)

Linear regression
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https://arxiv.org/abs/2204.06582

Correlabions: the NFW case

~ M2Csims (NFW-masses)

o 14 density pr0§iles follow NFW OO e
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= all information on mass pro&iﬁ %ui.{j
encoded in values of overall halo
mass ad concentration parameter

d Due bto one-to-one relakion bekween
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= single spars&%j estimate would carry
all information on mass pra»fat@_

Corasaniki, Le Brun ek al, 2022

o r<l1 due to scabbter in mass- (2204 .065%2)

concenbkrabtion relatiown
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Cosmology with mulkiple sparsitie

@ Nown-parametric cluster mass
estimates ab A=200c¢ 5 $00¢ N elelels 515253545556
and. 2500¢

= N.=& spars&iés

D

MCMC &Maijsis

Corasaniti, et al. 2022
(RRO4.068%2)

Amandine M. C. Le Brun — LUTh, CNRS/OBSPM/PSL Cottaque. national Action Darlke Enerqy 2023, Marseille, November 1%tk 2022 10
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Corasaniti, Le Brun et al, 2022

(2204.068%2)
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: Stats + Intrin.
: Stats + Intrin.
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) Sparsi&ies associated with wass diskribution in distinck spherwat halo shells 1ok
highly correlated

= Additional cosmological information encoded in average halo mass profile, Can
be exploited through multiple sparsity measurements

o Sparsities obtained using mass estimates derived from NFW best-fitting density
pro&t& result in correlations close to unity and sigmiﬁﬂamﬂv different from those
inferred from analysis of halo masses

= Sugqgests that imposing NFW Frm&i& to haloes per§0rms stroing compression that
misses cosmological information imprinted on different regions of halo mass
Prwfi;i,e‘.

o Cownstraints improvement saturates b@.vov\ci four sparsities
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