Using simulations to constrain the nature of DM
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Pyramid of knowledge
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Cosmological Scales GDM vs
- same large scale structure

- same DM halo mass functlons model
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Cosmological Scales CDM vs Scalar Field DM
SIk/BECG/Fuzzy DM CDM

SFDM model

DM boson m~10-21-22eV /¢?
(S1n94,Matos+01,Guzman+00)

Quantum-like props at large
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Satellite LI |
Milky Way Analogues Bennet et al.2019

MW :
M94

M81

M31

Cen A

M101 potential LF

-4 M101 confirmed LF
The M101 Satellite Luminosity F unctlon and the Halo to Halo Scatter Among Milky Way Analogues

-

FEYTY)

P. BENNET D. ] SAND 2 D CRNOJEVIC 3,1 K SPEKKENS,*? A KARUNAKARAN 2 D ZARITSKY AND B MUTLU PAKDIL

———— =y - J— — J— — e e - ——y B J— R J— _— = ———— J— _— - — —

which tend to have no ongoing star formation. Overall our results show a level of halo-to-halo scatter
between galaxies of similar mass that is larger than is predicted in the ACDM model.
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What 1s the subhalo abundance of
MWt-like halos beyond GDM?



Simulating more realistic MW-like galaxies beyond CDM
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Similar subhalo abundance in SIDM and CDM
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Stronger baryonic contraction in SIDM
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One step further: Radial distribuions
Baryonic disk destroys subhalos r<20kpc
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Sims: Most massive subhalos w closer pericenters are less dense

Data do not seem to follow the same trend
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DM constraints from Core resilience to feedback

and mner slopes 1n dwart halos
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CDM +Hydro simulations:

Below M. ~3x10° Mg not enough energy
from SNe to alter DM structure
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Dwarf galaxies in SIDM are

much less sensitive to feedback




SIDM VS CDM Inner Slopes
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SFDM halos have inner cores (solitons)
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Central Solitons robust to mergers!
Non cosmological simulations
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Inner density slope a
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