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failure of galaxy formation models
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The Faintest among the Faintest
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UFDs : The Faintest among the Faintest
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The Metallicity-Luminosity relation of faint dwarfs
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The Metallicity-Luminosity relation of faint dwarfs
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The Metallicity-Luminosity relation of faint dwarfs
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What is the impact of Pop Il stars on UFDs ?
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What is the impact of Pop Il stars on UFDs ?
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What is the impact of Pop Il stars on UFDs ?
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What is the impact of Pop Il stars on UFDs ?
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The size-luminosity relation of UFDs
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The size-luminosity relation of UFDs
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The size-luminosity relation of UFDs
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The size-luminosity relation of UFDs
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Hierachical formation : stellar building blocks at z=6
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Our approach Revaz 2023

From a very high resolution DMO cosmological simulations,
follow the evolution of compact bounded “clusters” extracted at
z=6, that form an UFDs at z=0.

Potential

* |dentify star forming halos from hydro runs at lower resolution
(Sanati 2023)

« 7 UFDs DMO simulations Mogo =2 2-10° — 8- 10° Mg

> resolution: TMpDM = 77 M@
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First lesson learned:

UFDs formed from a hierarchical scenario are complex object
~ elliptical structure, stellar haloes

h315 h277

h249 h273

0.5 ckpe

0.5 ckpc.

0.5 ckpe

Similar observed features (Martin+08):
* Hercules and Booétes | (Roderick+15,Longeard+22)

* Tucana Il (Chiti et al. 2021)
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Second lesson learned:

It is hard to obtain compact UFDs

~ 30pc

Possible, but requires
- isolated halo
> DM halo mass not larger 4 - 108 Mo
> 10 - pc size cluster at z=6
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Summary

Ultra-faint dwarf galaxies are fascinating objects that probe
the smallest scales of the Universe.

Dominated by Pop Il stars.

Current galaxy formation models in a ACDM paradigm fail to reproduce:
1. the metallicity — luminosity relation

2. the size — luminosity relation
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