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GADGET3

Cosmological N-body + Hydrodynamics Simulation Code
SPH(Smoothed-Particle Hydrodynamics)
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Machine Learning(using GADGET3)
Model Train Acc Val Acc Test Acc Precision Recall F1-Score

RF(50,3) 0.678 0.679 0.691 0.661 0.979 0.789

RF(100,3) 0.678 0.678 0.690 0.661 0.979 0.789

RF(50,5) 0.715 0.707 0.719 0.692 0.948 0.800

RF(100,5) 0.716 0.708 0.718 0.692 0.945 0.799

RF(50,10) 0.842 0.820 0.822 0.786 0.962 0.865

RF(100,10) 0.845 0.821 0.827 0.790 0.964 0.868



Machine Learning(using GADGET3)

[1] Sante, A., Font, A. S., Ortega-Martorell, S., Olier, I., & McCarthy, I. G. 2024. Monthly Notices of the Royal Astronomical Society, 531(4), 4363–4382.
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Machine Learning(using IllustrisTNG)

Source: TNG Project, TNG50 Milky Way + Andromeda Sample, https://www.tng-project.org/data/milkyway+andromeda/

https://www.tng-project.org/data/milkyway+andromeda/


Machine Learning(using IllustrisTNG)



Machine Learning(using IllustrisTNG)
대부분의 galaxy의 insitu fraction
0.8-0.95
Star particle의 metal 확인
[X/H]가 -7.0으로 낮은 particle 
존재outlier로 판단
insitu_fraction이 낮은 경우도 
outlier로 판단



Future Work

1. Optimization of machine-learning scores through systematic data 
preprocessing.

2. Establishment of hyperparameters for various machine-learning 
techniques using TNG simulation data.

3. Application of the trained models to observational data to verify 
consistency with current theoretical expectations for in-situ and 
accreted stellar populations.


