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INTRODUCTION

lelescopes:

ALMA (RADIO)and

New powerful and fast computational

SPHERE (near-IR) high

MonteCarlo Radiative transport

tools:
Smoothed Particle Hydrodynamics
codes (PHANTOM - Price etal, /A

codes (RADMC-3D - Dullemond et
al, 2012; MCFOST - Pinte et al, 20006).

resolution images of , 2017);
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STOKES NUMBER
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Dust dynamics:

* Aerodynamical drag

e Settling

e (Coagulation

e Turbulence

e Particle concentration at
pressure maxima

If the dust grain size is
Known...
we can infer information on
the gas disc mass




TOOLS: HYDRODYNAMICS AND RADIATIVE TRANSFER SIMULATIONS
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TOOLS: HYDRODYNAMICS AND RADIATIVE TRANSFER SIMULATIONS
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THE BEGINNING: HD1353448B

SPHERE: 0.95-2.3 ym, FWHM=37mas ?
e scattered light, near-IR and visibile . :
. + 4

small dust, coupled to gas | Age [Myr] ,
* disc surface ; .

(Stolker et al 2016, Maire et al 2017)
* inner cavity: R ~ 25au
* m=2 spiral structure

ALMA: Band7 (335 GHz or 896 um)
FWHM=0.20 x 0.16”
* mm/sub-mm wavelenghts

* dust ' |fDust Mass

 disc midplane (M)
(van der Marel et al 2016) ¥

* innerring Where is the gas mass?
* inner cavity: R ~40au Miotello et al. 2017

* southern overdense region
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THE BEGINNING: HD135344B
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2) Non Linear regime:
one planet excites m > 2spiral
arms (Zhu et al 2015b, Fung & Dong
2015, Bae et al 2017), with
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THE BEGINNING: HD135344B
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Van der Marel et al. 2016

Stolker et al. 2016
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van Boekel et al. 2017




DISC MODEL
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DISC MODEL
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RESULTS
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CONCLUSIONS & OUTLOOKS

Different Stokes number are observable through ALMA and
SPHERE images;

The more coupled the dust and the gas, the more asymmetric are the
structures —¥ spirals both in ALMA and SPHERE images;

Given the observed grain size, the sub-structures in the ALMA image
compared to the ones in the SPHERE image can give us an hint on the
gas disc mass (see St definition).

+ Miotello’s talk

Try with different g for the grain size distribution;

Check the temperature map + optical depth —# are the spirals a
density or temperature perturbation” Both?

MULTIGRAIN in PHANTOM!
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