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Stars and protostellar discs form due to the gravitational collapse of
dense, gaseous and dusty cores in magnetised molecular clouds. Dust
grains form an essential ingredient for planet formation, which is

initiated during early stages of star and disc formation. Our aims are:

+ Modelling gas and dust dynamics in collapsing molecular cloud cores,

with a focus on self-consistently treating the microphysics.

+ Investigating the role of gas and dust interaction during the

formation and evolution of the protostellar core and disc.

+ Obtaining a dependence of the hydrostatic core and disc properties
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Motivation & Aim

on the initial cloud core properties.
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Temperature and density evolution showing the hydrostatic cores and

disc formation phases for a 1 Me molecular cloud core collapse.
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Numerical Method
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Two-dimensional radiation hydrodynamic simulations using the PLUTO
code, which includes a hybrid (gas) fluid - (dust) particle treatment to

account for the mutual drag forces.

Initial setup: Lagrangian Dust
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+ Bonnor - Ebert sphere-like density profile

+ Uniform temperature (10 K)

Dissociation
FLD Radiation
Thermal pressure
Self-gravity

4+ Cloud mass —» 0.5 Mg to 100 Mo

4+ Grid size —» 102 au - 3000 au

+ Solid-body rotation + shear viscosity

+ 1, 10 and 100 pm neutral dust
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- Formation of dust pockets in a young protostellar disc (arXiv: 2404.09257) :
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. A snapshot from a 2D radiation hydrodynamic simulation of a collapsing 1 Me cloud core with 1 pm neutral dust .
: showing a) Stokes number, b) Gas temperature, c¢) Gas density, and d) Gas radial velocity. .
: Mixing and transport within the disc and infall from the envelope is highlighted by the velocity streamlines. :
o Dust concentrates in pockets formed due to gas flows within the young disc (~ 10 au). :
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