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Sizes of the protostellar disks
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. ' 2 . - @ Observation toward Class 0
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@ Most of Class 0 harbor a disk (CALYPSO
survey, Maury+2019),

@ majority are only found at radii < 60 au
(Maury+2019;Sheehan+2022),

@ which is difficult to reconcile with purely
hydro-dynamical models (Lebreuilly+2021)
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Indications of the coupling

@ Infalling material pinch
magnetic field

& (J2000)

@ where B-field is pinched, there 3330
will be a decrease in AM
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Specific angular momentum observations
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AM observation shows different behavior at inner radius < 1000au.
Magnetic braking ?
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Main goal

@ Observe features due to magnetic braking by analyzing gas
kinematics

@ Test efficiency of the magnetic braking.
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Models
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Magnetic field morphology
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Rotational and radial velocity components
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Specific Angular Momentum of the model
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Specific Angular Momentum radial profile

Rotation component (SAM) / Radial component (ASAM)
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Starting from the same AM, more magnetized model show much

less magnitude
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SAM & ASAM profiles
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@ ;=3 model: kinematics dominated by infall

@ 1=10 model: kinematics dominated by rotation
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How observers do it?

Maximum velocity / Peak's velocity
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SAM in synthetic observation
MAXIMUM VELOCITY | =3, 0.07Mo =10, 0.06M
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@ Left: SAM from maximum velocity computed from pv-diagrams through the

equatorial plane.

10°

@ Right: SAM from peak's velocity from first moment maps through equatorial

plane.
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Model VS synthetic observation
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Radial profiles slope

Profiles slopes
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Specific Angular Momentum in non-ldeal MHD models

MAGNETIC BRAKING

Weak braking

Is possible to catch the signature of magnetic braking
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Conclusion

The magnetization level of the models have a great impact on the
characteristics of the radial and rotational velocity components,
which is reflected in the specific angular momentum.

More magnetized model show very efficient redistribution of SAM
toward the outside, mostly affecting the gas kinematics at scales
from ~1000 to ~4000 au

A higher magnetization also results in predominant radial motions
at the small envelope radii, < 1000 au.

C180 (2-1) velocity field can distinguish the more magnetized
model from the less magnetized model and, is capable of recovering
the trend of the specific angular momentum.

Peak’s velocity best approximates the rotational velocity
component, especially in a strongly magnetized environment.
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Specific Angular Momentum 2D
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