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GigaEris

First billion SPH particles “zoom-in" cosmological simulation of
a MW-like galaxy

No major merger at z > 4, selected in 90 cMpc volume at z=0.

Constructed to reach down z=0, with a lagrangian volume of
~2 Mpc on a side. Currently at z=4.4

Run using ChaNGa

» N-body smoothed-particle hydrodynamics code
= hydro resolution of a 1-10 pc
= Baryon resolution 798 Mg (43 pc softening)
" Mygs = 1099 M@, nggs = 1.1 x 107

" Mgiar = 798 M@, Ngrqr = 3.9 X 107

Tamfal et al. 2022



GigaEris

First billion SPH particles “zoom-in" cosmological simulation of
a MW-like galaxy

No major merger at z > 4, selected in 90 cMpc volume at z=0.

Constructed to reach down z=0, with a lagrangian volume of
~2 Mpc on a side. Currently at z=4.4

Run using ChaNGa

» N-body smoothed-particle hydrodynamics code
= hydro resolution of a 1-10 pc

= Baryon resolution 798 Mg (43 pc softening)

" My = 1099 M@, nges = 1.1 % 107
We can the constrain the lower

" Mygr = 798 M@, Ngpgr = 3.9 X 107 . . .
star ) “star mass GC using multiple particles!

Tamfal et al. 2022



AMIGA Halo Finder

=  Minimum 64 baryonic particles
= O substructures within halos

=  Bound
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Globular Clusters
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What can we classify as a proto-GC?
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Gravitationally bound

What can we classify as a proto-GC?
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Possible NSC predecessors
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Possible NSC predecessors
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Formed high, stays high
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z=5.22 z=4.63 z=4.44

THE TMPOSTER

- Older

- More isolated during formation
- F=1.00, F, = 1.00
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Nuclear Star Cluster

arXiv.2303.12828
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For this theory to be true
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We keep it very simple
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We keep it very simple
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y/kpc

In a barred galaxy system, the bar efficiently
funnels gas toward fto center, where it settles

(e.g. Contopoulos & Grosbol 1989; Binney et al. 1991; Knapen 1999; Regan &
Teuben 2003; Sormani et al. 2022; Levy et al. 2022).
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In a barred galaxy system, the bar efficiently
funnels gas toward fto center, where it settles
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Star Clusters in the Milky Way

Thank you for listening

Floor van Donkelaar
floor.vandonkelaar@uzh.ch

arXiv:2210.04915
arXiv:i2303.12828
arXiv.2404.15404




Star Clusters in the Milky Way

= Proto-GCs form through gas inflows in the main galaxy
halo and are born with a high baryon fraction.
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Star Clusters in the Milky Way

= Proto-GCs form through gas inflows in the main galaxy
halo and are born with a high baryon fraction.

Than k You for Iis.l.en i ng A stellar cluster (imposter) was within 10 kpc of the

main halo at 5.8 > z > 5.2 and z = 4.6, with the result
that the object was tidally stripped of its DM.
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main halo at 5.8 > z > 5.2 and z = 4.6, with the result
that the object was tidally stripped of its DM.

We define NSCPs as clusters within 1.5 kpc from the
center of the main galaxy and will fall into the center
at z~0. The total stellar mass of the clusters fogether,
is in The same order of magnitude as the observed

Floor van Donkelaar mass of fhe MW's NSC.
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Star Clusters in the Milky Way

Proto-GCs form through gas inflows in the main galaxy
. . halo and are born with a high baryon fraction.
Than k You for I|S1.en | ng A stellar cluster (imposter) was within 10 kpc of the
main halo at 5.8 > z > 5.2 and z = 4.6, with the result
that the object was tidally stripped of its DM.

We define NSCPs as clusters within 1.5 kpc from the
center of the main galaxy and will fall into the center
at z~0. The total stellar mass of the clusters fogether,
is in The same order of magnitude as the observed

Floor van Donkelaar mass of fhe MW's NSC.
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3 channels contribute to the total stellar mass of the
NSC. Gas-rich stellar cluster accretion brings in stars
formed outside of the NSC and adds to the gas

arXiv:2210.04915 o s 10
arXivi2303.12828 reservoir in the center needed for in-situ SF.
arXiv.2404.15404 Conjointly, gas will be funneled towards to center, which

can also be used for in-situ SF.




Star Clusters in the Milky Way

Proto-GCs form through gas inflows in the main galaxy
. . halo and are born with a high baryon fraction.
Than k You for I|S1.en | ng A stellar cluster (imposter) was within 10 kpc of the
main halo at 5.8 > z > 5.2 and z = 4.6, with the result
that the object was tidally stripped of its DM.

We define NSCPs as clusters within 1.5 kpc from the
center of the main galaxy and will fall into the center
at z~0. The total stellar mass of the clusters fogether,
is in The same order of magnitude as the observed
mass of the MW's NSC.
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NSC. Gas-rich stellar cluster accretion brings in stars
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