
Deep Learning surrogate models 
to accelerate on the fly Radiative 
Transfer in simulation
Lorenzo Branca, AstroAI-Lab, IWR, University of Heidelberg, 
In collaboration with Rune Rost and Tobias Buck. 

Machine Learning for Astrophysics, Valletta, 31/08—04/09 2026   



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,



Radiative transfer in astrophysical simulations
1
c

∂Iν

∂t
+ ω∇Iν + (ks,ν + ka,ν)ρIν = jνρ +

ks,νρ
4π ∫𝒮

Iνdω,

Problem:


Very slow wrt Hydro



                       Surrogate Model
                                Roost, Branca, Buck; 2025



                                  Results

https://github.com/RuneRost/Astro-RT/tree/main


