. . : i . ; .

L

Feedback of protostellar ejections on planetary formation
Nathan Maindon’, Sylvie Cabrit"#, Zuakaria Meliani', Guillaume Pineau dés quéth'B

'LUX, Observatoire de Paris, Université PSL Sorbonne Université, CNRS, 75014 Paris, France P v < -
2Univ. Grenoble-Alpes, CNRS, IPAG, 38000 Grenoble, France r 2 a
3Ur.uv Paris-Saclay, CNRS, Institut d'Astrophysique Spatiale, 91405 Orsay, France T v s » "

Observatoire Q SORBONNE

UNIVERSITE

SCIENCES
&LETTRES

de Paris hEEE

Programm onal de
Physiqt laire
. -
‘. Credits : ESO, Mark l\rcCaughrean
.



Accreting young stellar objects drive fast jets

Strongly accreting : Maccretion = 1078 = 107" M@.yr_l

V ~ 100 km/s

Jets Origin < 0.1 AU
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Jet bowshocks drag LARGE SCALE molecular outflows
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Molecular outflows also observed at smaller scale
Observables :
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What triggers such massive molecular outflows ?




“Competing” models for the origin of inner rotating molecular
outflows
1- MHD winds
(Blandford & Payne, 1982)

Extracts J, can drive accretion
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“Competing” models for the origin of inner rotating molecular
outflows
1- MHD winds
(Blandford & Payne, 1982)

Extracts J, can drive accretion
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- Rotating CO outflows not (yet) detected in all accreting
sources
- B-field strength poorly constrained




“Competing” models for the origin of inner rotating molecular
outflows

1- MHD winds
(Blandford & Payne, 1982)

Extracts J, can drive accretion
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- Rotating CO outflows not (yet) detected in all accreting
sources
- B-field strength poorly constrained

2- Entrainment by jet bowshocks
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Why the “jet entrainment” model?

Promising resemblance with SMALL-SCALE flow observations
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Need to increase resolution on small scales and
add rotating disk and/or infalling envelope



. , Outcome of the simulations ,
Disk-only: Envelope-only:

(Egs. from Nelson et al., 2013) N On-deﬁnitive results Ulrich+76 envelope model

(D’Alessio+99)-like disk (Pinte+18)-like disk
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Outcome of the simulations
Non-definitive results

(D’Alessio+99)-like disk (Pinte+18)-like disk

Ulrich+76 envelope model
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Morphologic and kinematic similarities

Mass flux much smaller than in observations : M,;,,,/M,s(CO) = 1073
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Next step :Interaction of jet bowshocks with PE winds

Adding effect of stellar irradiation (PLUTO code):

with R. Nakatani (Universita degli Studi di Milano)

FUYV (Acc. shock) + EUV + X-Rays (coronal activity)

> Generation of a photo-evaporated wind

Solving out-of-equilibrium chemistry (10 species) & cooling

Density map at time = 1774.62 yrs (frame no. 13320)
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Thank you for listening !



