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UCAS

• GCE tries to explain how the chemical elements have formed and 
their abundances have evolved in time and distributed in space.
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Basic ingredients: 
Initial conditions, SFR, IMF, yields, Gas flows 
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GCE models : 

higher SFE

lower SFE

top-heavy IMF

top-light IMF

GCE model : flexCE (Andrews 2017)   
One-zone chemical evolution model with inflow and outflow. 

;   ;   

θ(SFE, α, Minf, τinf, ηwind,...)

·Minf =
Minf

τinf
e−t/τinf

·Moutflow = ηwindSFR SFE =
SFR
Mgas
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The chemical evolution of the MW
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The chemical evolution of the MW
Basic ingredients: 
Initial conditions, SFR, IMF 
yields, Gas inflow and outflow 

multi-zone,  radial flows,   
radial mixing,  AGN/BHs effects 
  

Historical model approaches :  

The serial approach : a 
continuously gas accretion (one-
infall, two-infall, three-infall) 

The parallel approach : different 
gas accretion rate 

The stochastic approach : halo 
The stellar accretion approach : 

halo 
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Two-infall model from Spitoni et al.2021

The chemical evolution of the MW

Matteucci et al.2021 ARA&A
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Multi-Zone model from Chen et al. 2023

The chemical evolution of the MW
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The chemical evolution of the MW
Multi-Zone model from Chen et al. 2023



UCAS


