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The GigaEris Simulation:

Stellar clusters in Milky 
Way-sized galaxies at z>4



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 𝑀☉ (43 pc softening)

▪ 𝑚𝑔𝑎𝑠 = 1099 𝑀☉, 𝑛𝑔𝑎𝑠 = 1.1 × 107

▪ 𝑚𝑠𝑡𝑎𝑟 = 798 𝑀☉, 𝑛𝑠𝑡𝑎𝑟 = 3.9 × 107
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We can the constrain the lower 
mass GC using multiple particles!
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Globular Clusters
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What can we classify as a proto-GC?

• Gravitationally bound
• Baryon dominated, 𝐹𝑏 ≥ 0.75

N = 174 22
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8 of these objects form 
between z = 4.64 and z = 4.47  

Gas inflow through filaments

Formed high, stays high
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Central star formation In spiral of GCs

Reflects properties typical of GCs
• Simple SFHs
• Low Metallicity
• High fraction of Old stars

Fomp

In-situ SF
• More complex SFH 
• Low Fomp
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 Most NSCPs will fall in
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In a barred galaxy system, the bar efficiently 
funnels gas toward to 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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