Multiple systems: friends or foes of planet formation?
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Simulation of a collapsing could - each panel follows a star
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Simulation of a collapsing could - each panel follows a star

O/ of Sun-like stars
~1 4 A) are in triple systems.
~ O/ of field stars
|~ 50 A) are in multiple systems.

| O/ of young stellar systems
|~ 65 A) are multiple.

\ o« Offner+2023

Raghavan+2010

Chen+2013

Multiplicity cannot be ignored f\
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Isolated disc Circumbinary disc
the boring one

How does stellar multlpllmty affect dust growth’? W
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Isolated disc

crossing trajectories => collisions

Circumbinary disc
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Why collisions and large-scale motions
are important?

Circumstellar disc
In a binary
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Collisional motions|

\. \  get the collisional speed
.\ atthe impact point
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Dependence on grain size|
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¢ Stellar multiplicity perturbs both the density and kinematics
of discs.

¢ Stellar companion does not help to grain growth.
v¢ Then, where can dust growth proceed in discs of multiples?

v¢ Large-scale turbulence significantly contributes to collisions
between dust grains.

v What is the dust size distribution resulting from these collisions?
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Numencal setup | Michoulier+2024 + 1500 000 GAS-DUST P/A\RTI‘IICILES
W + IDUS‘F GROWTH

Small grains
< mMm-cm

S

SPH particle

(3as turbulence
drives collisions

1 population of particles

(coupled density, 1-fluid)

lSteplnskl&Valageas1997 | Equal-size collisions

+ Fast for small particles ‘ Michoulier+2024 " No particle-particle |

- Wrong if St = 1 collisions /'
° / ﬁﬁ + 4rs Velpﬁ _comsons
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DusgrOWt equations Vericel+2021
o Michoulier+2024
St = Q1
dv
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- You want to know the impact velocity of

|

H implementation

this still is a dust grain
(SPH particle)

1. Rule out non-colliding particles
olelelele
0O QO 5 2. Galculate the pair-wise impact velocity Q
COCOO  atemeetent e
CCL 0T
OO

3. Average over the SPH kernel and take
the norm

4. Repeat for all the particles
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Theoretically, v; — v, — 4(0,2)°

I % Gaussian box Draw N positions in % (box)
e I Draw their relative velocity in / (0,2)
T Compute distribution for approaching particles

r = U(box)
v — H(0,1)
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Nu Theoretically, no crossing trajectories. HA

J Keplerian disc So, V., = O for all particles.
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Error < 0.1% vg
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