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Introduction
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• Star Clusters:
• Fundamental blocks & tracers

• Globular Clusters:
• ∼ 10 Gyr, ubiquitous presence Kruijssen15

Kruijssen25

• Initial SC population ➜ currentGC population?
• Modeling in cosmologicalscenario. **Challenge: widerange of scales**

GCYSC



Young SCs MF to GCMF
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Power law
High-mass truncation

Peaked shape
𝑀𝑇𝑂 ∼ 105𝑀⊙ weak environmental dependence

M31 YSCs, Johnson+17



• Two-body relaxation
• 𝑀𝑇𝑂 − 𝑅 anticorrelation

• Tidal interactions (shocks)
• Sensitive to 𝑟ℎ and ISMtreatment
• Early disruption

• General strongdependence onimplementation and/orcalibration

Young SCs MF to GCMF
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SCs Module in the Auriga Simulations

Grand+17,24. Publicly available @ https://wwwmpa.mpa-garching.mpg.de/auriga/data.html

LCDM ICs
Gasaccretion
Starformation
Stellarevolution

Stellarfeedback
Black holes
AGNfeedback
Magneticfields

Auriga simulation suite:
• 40 MW-like mass
• 24 dwarf-like mass
• 𝑚bary = 5e4 6e3 𝑀⊙



Magnetohydrodynamics
+ Gravity (AREPO)

Auriga Galaxy
Formation Model

Star Formation Cluster Formation

Cluster Evolution

Cluster Disruption GCMF

SCs Module in the Auriga Simulations
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Star Evolution

AuriGLOBES
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𝑇𝑖𝑗 =− 𝜕𝑖𝜕𝑗𝛷 =
𝑁

𝑛=0
− 𝜕𝑖𝜕𝑗𝛷𝑛 𝒙 − 𝒙𝑛

SCs Module in the Auriga Simulations
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Star Evolution • Two-body relaxation• Tidal shocks• Half-mass radius evolution

• Locally defined CFE and
YSC-like IMF• Empirical initial MRR

AuriGLOBES



SCs Module in the Auriga Simulations
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Globular Cluster Candidates Selection
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Globular Cluster Candidates Selection
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• Formation in compressive ( ∀𝜆𝑖 𝑇𝑖𝑗 < 0) environments only.

Tweaking Formation Model
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• Formation in compressive ( ∀𝜆𝑖 𝑇𝑖𝑗 < 0) environments only.
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Tweaking Formation Model



Effect on the GCMF
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Tweaking Evolution Model
• Enhanced two-body relaxation mass loss (compact remnants)
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Gieles&Gnedin23
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Effect on the GCMF



GCMF Assembly History Dependency?
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GCMF Assembly History Dependency?
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Conclusions
AuriGLOBES: Auriga GLOBular clustEr Simulations
• Hints on recovering the GCMF:

• Formation at high-density/pressure compressive environments
• Two-body relaxation mass loss enhancement from compact objectremnants effects

• GCMF weak host galaxy mass dependence recovered
• MF peak ↔ assembly history

• Model limitation:
• Early disruption underestimation (ISM model)
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Extra Material



Tidal Field Calculus
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GCMF 𝑀𝑇𝑂 − 𝑅 Anticorrelation?
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SCs Module in the Auriga Simulations

22pdcg@iac.es - NAM 2025July 6, 2025

d𝑚
d𝑡 rlx

=− 𝜉 𝑚
𝑡rh

 ➜ d𝑚
d𝑡 rlx

=− 𝑎𝜉 𝑚
𝑡rh

𝑚
𝑚𝑖

1−𝑦
; 𝑎 = 1.5

𝑦 = 1.33 �̇� = �̇�ref
𝑀
𝑀𝑖

1−𝑦 𝑀𝑖

2 × 105𝑀⊙

1−𝑥
Ω𝑡𝑖𝑑

0.32Myr−1



July 6, 2025 pdcg@iac.es - NAM 2025 23

𝑇𝑖𝑗 =− 𝜕𝑖𝜕𝑗𝛷 =
𝑁

𝑛=0
− 𝜕𝑖𝜕𝑗𝛷𝑛 𝒙 − 𝒙𝑛



Constant rh = 4 pc (Analogous toEMOSAICS, EMP-Pathfinder)
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Metallicity Distribution Function
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Individual Clusters Evolution
• Early disruption - shocks
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Individual Clusters Evolution
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• Long evolution – disruption



Individual Clusters Evolution
• Long evolution – no disruption
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