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THE NATURE OF DARK MATTER
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N — body simulations Cosmological simulations Cosmological simulations
Orbital integrations Optimal transport




THE NATURE OF DARK MATTER

Black hole (Globular cluster) TDM halo of galaxieg (Large scale DM structures)

Boldrini & Bovy+21

Origin of Globular clusters
Relics of the epoch of the
formation of galaxies e gaia
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ORIGINS OF MW GLOBULAR CLUSTERS

In-situ origin
62 of MW GCs likely formed in the
MW

Ex-situ origin
55-65 of MW GCs have an
extragalactic origin

Heterogeneous origin
The rest
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extragalactic origin
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The rest

35% of MW GCs
possibly
associated with
accreted dwarf
galaxies




ORIGINS OF MW GLOBULAR CLUSTERS

11 MW satellite galaxies
Progenitors of some of MW GCs

X(t)GC, V(t)GC

MW + satellite
environment

ORBITAL INTEGRATION CODE




THE MW ENVIRONMENT

Diemand+07, Lux+10
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THE MW ENVIRONMENT
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THE MW ENVIRONMENT  fion ~ M52, agsar . 1000 pa6€

11 MW SATELLITES

MW+satellite
potential



THE MW ENVIRONMENT

11 MW SATELLITES /

MW+satellite
potential



GLOBULAR CLUSTER-SATELLITE ASSOCTATION CRITERIA
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NONE OF THE 1/0
GLOBULAR CLUSTERS
SHOW

LARGE MAGELLANIC (10U R

ANY CLEAR
ASSOCIATION WITH
THE L1 MW SATELLITES




OPTION 1
Now disrupted satellites

OPTION 2

Globular clusters may have had a
dark matter halos
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Evolving MW potential
MW has drastically grown before
z = 2 due to mergers

Globular clusters with DM halo

Investigating their orbital history
backwards in time
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