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50 Mpc

100 Mpc

new

20 Mpc

max resolutuion: 

~280 pc

✓three cosmological boxes

✓AREPO - moving mesh

✓TNG galaxy formation model

✓CDM, WDM, SIDM

✓multiple resolution levels


AIDA-TNG SIMULATIONS

(2x910)^3(2x1080)^3



Many zoom-in

simulations with 

ADM+baryons

WDM/SIDM SIMULATIONS

Clusters: Shen et al. 2022, … 
Galaxies: Apostle WDM/SIDM, Despali et al. 2020, 

Rose et al. 2022, Robles et al. 2019,  
MAGICC-WDM…. 

Dwarfs: SIDM on Fire, Zavala et al.,  
Vogelsberger et al…



CDM SIMULATIONS

Annalisa Pillepich (MPIA), Syncretism, 24.06.2022Effects of baryons on (cold) dark matter

!!! All with different details in the implementation of the galaxy-formation models, e.g. feedback !!!
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Current cosmological uniform-box simulations of galaxies 



Zoom-in TNG+SIDM σ=1

(Despali+20,22)

CDM
SIDM
CDM, D+19

SIDM, D+19

CDM SIDM
Elliptical galaxies M~1013 M

SIDM + BARYONS: ZOOM-IN RUNS



SIDM + BARYONS: EAGLE50 BOX

(Mastromarino, Despali et al. 2023)

similar distribution of Einstein radiiEAGLE50-SIDM (Robertson et al. 2021)



AIDA MODELS



Despali et al. 2025

HALO MASS FUNCTIONS



Despali et al. 2025

HALO MASS FUNCTIONS

Full Physics runs from z=0 to z=5

Effect of dark matter physics

Effect of baryons (TNG)



Despali et al. 2025

GALAXY PROPERTIES
stellar mass function



GALAXY PROPERTIES

Despali et al. 2025



GALAXY PROPERTIESgalaxy sizes



Galaxy cluster scale
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MW scale



HALO PROFILES



HALO PROFILES

Einasto
Cored profile
(Yang et al. 2024)



HALO PROFILES

SIDM1

vSIDM

WDM1

Cored profile
(Yang et al. 2024)



HALO CONCENTRATIONS



HALO PROFILES
not only the DM profile is affected, but also the total density



IN PROGRESS…
HI and Lyman-𝛼 (Zhang et al. in prep) 

Halo shapes (Giocoli et al. in prep) 
Subhalo distribution & clustering (Romanello et al. in prep) 

Evolution of subhalo profiles (core-collapse?)

Properties of disk galaxies 

…..




SUMMARY

✓three cosmological boxes

✓AREPO - moving mesh

✓TNG galaxy formation model

✓CDM, WDM, SIDM

✓multiple resolution levels

✓large statistics of galaxies


new AIDA-TNG simulations 


