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Planets during 
protoplanetary disc phase

Pinte+2018

Exoplanet population 
growing 

 and  
diversified

exoplanet.eu

Andrews+2018

Dust structures in the mm 
with ALMA
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Need dust traps: 
- dead zones 
- snow lines 
- pressure bumps 
- planets 
- vortices 
- dust back-reaction
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Gonzalez et al. (2017)

Lyon SPH code: 
3D gas+dust (two-fluid)

growth and fragmentation

solve hydro equations (with dust back-reaction)

Barrière-fouchet et al. (2007)

Laibe et al. (2008)


Gonzalez et al. (2015)
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with back-reaction

without back-reaction

Vfrag = 15 m . s−1
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S I L I C AT E  
C O R E  

+  
H 2O  M A N T L E

sticks well: Vfrag ∼15 −20 m . s−1

rsnow

Vfragin Vfragout
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850 µm, i=0°

O B S E R V AT I O N A L  S I G N AT U R E SO B S E R V AT I O N A L  S I G N AT U R E S

t = 320,000 yr

MCFOST (Pinte+2006)



The timescale of these traps formation  
is of a few hundred thousand years 
<< disc lifetime.

Pinte+2018

Self-induced  
dust trap formation  

is a robust mechanism, 
even with snowlines.

exoplanet.eu

Andrews+2018

It could explain some of 
the rings/structures seen with ALMA.  

(in progress) 
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