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Main Objective

Estimate the mass profile of galaxy cluster to understand the nature of dark matter and energy in the
dynamical history formation of galaxy clusters.

[ Hydrodinamical simulation ] [ Caustic method ]

T T I

..~ N2 of galaxies
= Noisy data

|

—0.99
—0.83
— 0.69
— 0.56
— 0.46
— 0.36
—0.28
—0.24
~-0.21

The Three Hundred
Cui et al 2018

Survey CATARSIS
0.15<z<0.27

Line-of-sight velocity (v/c)

-

Redshift at which galaxy is accreted by cluster

0 1 2 3 4
Clustercentric radius (r/rgy,)



Effects and Constraints Impacting the Caustic Method

Caustic method

Method to estimate the galaxy cluster mass distribution beyond virial radius
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FOLLOWING WORK

Paper in prep...

e Substructures: The presence of mergers and smaller
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ABSTRACT

We investigate the performance and limitations of the caustic method for estimating galaxy cluster mass profiles using The Three
Hundred hydrodynamical simulations. Our analysis focuses on how cluster properties that deviate from spherical symmetry affect the . . . o . .
accuracy of caustic mass estimates. In particular, we examine the influence of substructures, velocity anisotropies, and the triaxial b TrIaXIa I Ity: The asp h eri Clty Of CI usters arises from
geometry of clusters — all intrinsically linked to their non-relaxed, filamentary accretion environments. We quantify the biases these
factors introduce in the recovered mass profiles and discuss the implications for applying the caustic technique to observed galaxy 1 1 1
clusters. Our results highlight both the fobmtncss and the limilaugn.s of the mcthl:)%‘whin used in rcalisu'c‘.4 dynamically cogmplci th el r dyn a m Ica I State a n d t h e I nfl u e n Ce Of
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Effects and Constraints Impacting the Caustic Method
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Effects and Constraints Impacting the Caustic Method

Anisotropy
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Effects and Constraints Impacting the Caustic Method

Anisotropy

Global definition:
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Effects and Constraints Impacting the Caustic Method

Mcaus / Mreal

Projection effects are the main source error in the caustic method!
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Effects and Constraints Impacting the Caustic Method

[ True shape
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CONCLUSIONS

v’ Substructures do not significantly affect the mass estimation with caustic method.

v" We investigated the role of the anisotropy profile and found that its influence is less significant than
projection effects.

v" The ML aplications perform well in estimating the shape of galaxy clusters using only 2D information.

Future work:

o We aim to further explore how the triaxial shape of galaxy clusters affects mass estimation, with the
goal of developing more accurate correction methods.

- Introduce another density profile in the method — considering a triaxial potential.
- ML aplications with more information — 3D shape from 2D data.
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