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Satellite abundances likely to be
correlated with host mass (or proxies) ...
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Satellite abundance of MW /MJ31 mass systems

SAGA Survey

Mao+ 2021

Satellite abundances likely to be
correlated with host mass (or proxies) ...
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The PARADIGM project

(Probing the Altered Response of Algorithms to Diverse ICs with Genetic Modifications)

Two suites of zoom-in simulations of MW-mass haloes with
RAMSES+VINTERGATAN (agertz+ 21y and AREPO+I1lustriSTNG5O0 (pittepich+ ‘19, Nelson+ *19)
* Mppp.~10M

* MppMm = 2 X 105M@

¢ My, =3.6 X 10*M

* minimum gas resolution: = 11 pc (VINTERGATAN), = 46 pc (IllustrisTNG)

Three MW-mass haloes:
* Fiducial (FM): similar to MW merger history
* + 4 GMs altering z=2 merger using GenetIC (Roth+ ‘16, Rey & Pontzen ‘18, Stopyra+ ‘21)
(1:10, 1:9.8, 1:6, 1:2.9, 1:2.1 in halo mass)
* + Fiducial IC with early collapse
e Early former (EF)

 Late former (LF)
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Key differences between the TNG and VG models

Effective prescription for two-phase ISM,
temperature floor at 10 K

Resolved ISM, gas can cool to 10 K

Includes prescription for AGN feedback

No AGN feedback

Lower resolution in gas cells with minimum
effective radius of ~46 pc

Lower density threshold for star-formation: 0.1
m, cm™

Higher resolution in gas cells with minimum
effective radius of ~11 pc

Higher density threshold for star-formation: 100
m, cm®
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PMH: Quiet FM: Fiducial AMH: Active
merger history z=2 merger merger history

PMH: Quiet FM: Fiducial AMH: Active
merger history Z=2 merger * merger history




Satellite abundances in MW-mass hosts
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V-band magnitude

TNG shows good agreement with observations
VG produces too many satellites ...
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Satellite abundances in MW-mass hosts

Joshi+ 2025
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Satellite disruption fractions

Joshi+ 2025
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How long do satellites survive in MW-mass hosts

Time between accretion
and disruption
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What is the impact of merger history?

Joshi+ 2025
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What is the impact of halo formation history?
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Selection epoch

Late-forming haloes build up satellites slowly, have more satellites at z=0.
Early-forming haloes build up satellites quickly, then gradually lose them.
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What is the impact of halo formation history?

Late former Early former Fiducial + Early collapse GM
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Selection epoch
Late-forming haloes build up satellites slowly, have more satellites at z=0.
Early-forming haloes build up satellites quickly, then gradually lose them.
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When and where did satellites quench?

Lookback time to ¢, g9
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V-band magnitude
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Massive satellites
quenched later,
within the halo,
smaller satellites
quenched early and
outside the halo

* TNG agrees with
observations

* VG has too many
satellites that

quench very early
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Summary

* VG predicts too many satellites compared to observations
— TNG satellite MFs are consistent with observations
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o No dependence on merger history, but satellite
abundance does depend on halo formation time

o At present-day, massive satellites were quenched
more recently by the MW host, less massive satellites
quenched early and outside the host

Joshi+ 2025a,
MNRAS, 537, 3792

Joshi+ 2025b,
arXiv: 2507.05401
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