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Within LCDM we
expect 10k-100k
dwarf satellites with
at least 100 L In
Virgo-like clusters,
which we should see
with Vera Rubin.
Cosmological
simulations cannot
resolve them.

ABSTRACT

Current cosmological simulations lack the
resolution to make reliable predictions for faint
and ultra-faint dwarf satellites, which will become
crucial test of the LCDM model in the upcoming
era of the Vera Rubin Observatory. To this end,
we implement a semi-analytical model fitted to
high-resolution controlled simulations to
complement the predictions of the TNG50
cosmological numerical simulations. We focus on
3 clusters with virial masses ~1e14 Msun,
comparable to Virgo and Fornax, and characterize
their satellite population from ultrafaint dwarfs to
massive elliptical galaxies. We find that under the
assumption of cuspy dark matter halos such as
NFW profiles, the majority of all satellite galaxies
survive within cluster environments, expecting
10-100 thousand luminous satellites within the
virial radius of such clusters. This is contrary to
the results directly from the simulation where
satellites get merged artificially due to poor
numerical resolution. We characterize the radial
distribution of satellites.
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There should at
least be 10k to 100k
dwarfs in a Virgo
like cluster when

we see It V\(ith
Vera Rubin

ABSTRACT

Current cosmological simulations lack the
resolution to make reliable predictions for faint
and ultra-faint dwarf satellites, which will become
crucial test of the LCDM model in the upcoming
era of the Vera Rubin Observatory. To this end,
we implement a semi-analytical model based on
higher-resolution simulations to complement the
predictions of the TNG50 cosmological numerical
simulations. We focus on 3 clusters with virial
masses ~1el4 Msun, comparable to Virgo and
Fornax, and characterize their satellite population
from ultrafaint dwarfs to massive elliptical
galaxies. We find that under the assumption of
cuspy dark matter halos such as NFW profiles,
the majority of all satellite galaxies survive within
cluster environments, expecting 10-100 thousand
luminous satellites within the virial radius of such
clusters. This is contrary to the results directly
from the simulation where satellites get merged
artificially due to poor numerical resolution. We
characterize the radial distribution of satellites.

What did we do?

» Worry! We lose so 12
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cannot yet
computationally afford
to follow it throughout.
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» Two abundance /

o)

Jnresolved o S0

log Mstar(Mg )

matching relations are 2L /. : L
0.5 1.0 1.5 2.0 2.5

used to populate the 10g Vimax(Km/s)

unresolved subhalos

with stars.

» Worry! We lose so many tiny cute galaxies (dwarfs)
in cosmological simulations because we cannot yet
computationally afford to follow it throughout.

» Plot on the right shows TNG subhalos at infall.

» Two abundance matching relations are used to
populate the unresolved subhalos with stars.
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CONCLUSIONS

There should at least be
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Abstract

Current cosmological simulations lack the resolution to make reliable predictions for faint and ultra-faint dwarf satellites, which will become crucial test of the LCDM model in the upcoming era of
the Vera Rubin Observatory. To this end, we implement a semi-analytical model based on higher-resolution simulations to complement the predictions of the TNG50 cosmological numerical
simulations. We focus on 3 clusters with virial masses ~1el14 Msun, comparable to Virgo and Fornax, and characterize their satellite population from ultrafaint dwarfs to massive elliptical
galaxies. We find that under the assumption of cuspy dark matter halos such as NFW profiles, the majority of all satellite galaxies survive within cluster environments, expecting 10-50 thousand
luminous satellites within the virial radius of such clusters. This is contrary to the results directly from the simulation where satellites get merged artificially due to poor numerical resolution. We
characterize the radial distribution of luminous and dark remnants highlighting the consequences for the modeling of gravitational lenses.
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Conclusions and Implications
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