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Sandwiched Planet Formation

2

• When 2 planets are present, they 
create two rings in the disc by 
creating dust traps (Pinilla et al. 2012b)  

• The mass of dust in the inner ring is 
depleted 

• Less amount of solids available to 
form planets -> resulting bodies will 
be restricted in mass

Pritchard,  et al. 2024

Pritchard, Meru et al. 2024



Background
Sandwiched Planet Formation

• These traps affect different dust 
grain sizes differently 

3
Pritchard,  et al. 2024

-> Observations at different 
wavelengths will be affected!

0.65um (Pol. Int.) 850um

de Juan Ovelar et al. 2013



This work: observational signatures of SPF
Sandwiched Planet Formation 

• Hydrodynamical simulation of gas and dust grain sized species ranging 
from 1um to 1cm (FARGO 3D Multi-fluid). 

• Radiative transfer simulation to create images of the discs at different 
wavelengths (MCMax).
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De Juan Ovelar et al. in prep.
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This work: observational signatures of SPF
Sandwiched Planet Formation 

• 0.01MSun disc with two 20,35 MEarth 
planets at 15,30 AU 

• x3.6 less mass available in the 
innermost ring
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De Juan Ovelar et al. in prep.



This work: observational signatures of SPF
Sandwiched Planet Formation 

ALSO:  

• Large dust grains are depleted in 
the inner ring while smaller grains 
are able to reach it 

• The outermost ring is mostly 
populated with large grains
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mm-cm dust grains

This work: observational signatures of SPF
Sandwiched Planet Formation 
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micron-sized dust grains
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HD 163296
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• Is SPF taking place in the innermost ring of HD 163296?

observational signatures of SPF

Isella et al. 2018 Muro-Arena et al. 2018



observational signatures of SPF
Next Steps
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• Grid of models varying disc parameters and outer planet mass 
(MSc. student Mateusz Potrikus)  

• Including the effect of dust evolution in these rings (see Amena 
Faruqi’s talk next) 

• Exploring the millimetre band range of ALMA  -> narrowing of the 
ring trend? Spectral index analysis, etc… 

• Exploring shadowing effects 

• Synthetic observations using instrument simulators to establish 
what can be measured with current facilities

Ideas welcome!



observational signatures of SPF
Conclusions
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• Sandwiched Planet Formation could explain 
observations where multiple rings are clearly 
detected in sub-mm imaging observations but 
not at shorter wavelengths.  

• HD 163296 is an exceptional target to test this 
theory. 

• Multi-wavelength observations are key to 
understand planet formation processes in PPDs

Thank you!


