
Impact of different 
radiative transfer 
prescriptions on the 
morphological 
structures of AGB 
outflows

Mats Esseldeurs
Instituut voor sterrenkunde
KU Leuven 

Collaborators:
L. Siess

F. De Ceuster
W. Homan

J. Malfait
S. Maes

T. Konings
T. Ceulemans

L. Decin



AGB stars

• Low and intermediate mass

• 𝑀𝑖𝑛𝑖 ∈ 0.8 M⊙, 8 M⊙

• Significant mass loss
• ሶ𝑀 = 10−8 − 10−4 M⊙/yr

• 𝑣∞ = 5 − 25 km/s

• Dust-driven wind

Evolution of 1 M⊙ star



Decin (2021)Decin (2021)

AGB’s dust-driven wind



AGB outflows

• Non-spherically 
symmetric

• Companion perturbed

• understanding through 
simulations

Decin et al. (2020)
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• 3D Smoothed Particle Hydrodynamics (SPH)
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• External acceleration
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Lucy

Attenuation

• Full 3D radiation 
transfer code 
Magritte

• Lucy 
approximation 
most accurate

Validation 
Study



Conclusions

• Dust formation and radiative 
transfer is crucial

• Different approximations can 
make significant changes

• Lucy approximation most 
accurate

Esseldeurs et al. (2023)


