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Inclined binary with a disc:  
1 million phantom SPH particules ➔ 1 million MCFOST Voronoi 
cells

Example of post-processing

Scattered	light	:	1.6μm Thermal	emission	:	1.3mm

mcfost <para_file>  -phantom <dump>





Fargo model

Coupling hydro + chemistry + RT

+  

Astrochem



Live coupling hydro + RT

• mcfost is now available as a library (libmcfost.a)

• pass SPH particles (position, velocity, n(a))

• MCFOST performs Voronoi tessellation + 
radiative transfer and returns Tdust + radiation 
pressure vectors without interpolation

• takes ~ few minutes for 106 particles : 

‣ can be performed every few time steps yo get 
full hydro+RT simulations

syntax specific to phantom (thanks Daniel) so far,  
but trivial to extend to other code



MCFOST + phantom :  
recovering hydrostatic equilibrium
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Gas temperature

mcfost + ProDiMo (Woitke 2009) model



Gas heating & cooling



Chemical 
abundances



Estimating Tgas via Machine Learning

Also predicts election density (-> MHD), molecular 

abundances 

Prediction from 100 ProDiMo models training set



ALMA and SPHERE views of IM Lupi
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Reconstructing the altitude, velocity and 
temperature of the CO emitting layers 

Tex ≈ Tgas for  
low J CO lines
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The CO layers
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Vertical velocity gradient & sub-Keplerian rotation

vKep(r,z=0)

vKep(r,z)

v(r,z), with dP/dr
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Mapping the vertical 
snow line
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Comparison with models
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CO layers vs scattered light layer

IM Lup
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Concluding remarks

• New ALMA and adaptive optics observations 
require advanced models coupling hydro + RT 
+ chemistry

• Modern continuum RT codes can be coupled 
efficiently with hydro codes

• Tgas, ionisation chemistry can be estimated via 
Machine Learning trained on databases of 
thermo-chemical models


