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The effect of the streaming instability on protoplanetary disc dust emission

Abstract

According to the core accretion theory, rocky planets form by growing the initial micron-
sized dust in protoplanetary discs up to the size of a planet. When the grains reach the size
of 1 cm, however, the growth process faces a critical stage: the interaction with the disc
gaseous component causes the cm-sized grains to drift rapidly towards the central star,
becoming unavailable to form planets. Streaming instability (SI) is often invoked as a
potential solution, as it promotes rapid dust overdensity formation. In my study, I simulated
the action of SI through 2D local simulations, and computed the mm emission of resulting
dusty clumps. Although the small size of the resulting dust clumps makes them inaccessible
by direct observations (and thus we cannot directly compare the computed emission to the
data), it is possible to define observable quantities, from which we can infer the presence of
such substructures. By focusing on two observables - the optically thick fraction ff (in ALMA
band 6) and the spectral index alpha (in bands 3-7) - I compared the distribution of
simulations in the ff-alpha plane before/after the action of streaming instability to recent
multiwavelength data in the Lupus star forming region, finding that the action of SI drives
the simulations towards the area of the plane occupied by the data. This study therefore
suggests that clump formation via SI is consistent with recent observations, confirming that
it can be considered a good idate to solve the radial drift barrier to planetesimal formation.
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