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Initial mass reservoir at larger scales
(competitive accretion scenario, Bonnell et
al 2001)

* Formation dominated by dynamics
* Weaker supports

Fixed initial mass reservoir (turbulent
core scenario, McKee & Tan 2002)

* Effective Jeans mass
* Turbulent and magnetic supports
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Initial mass reservoir at larger scales
(competitive accretion scenario, Bonnell et
al 2001)

* Formation dominated by dynamics
* Weaker supports

Fixed initial mass reservoir (turbulent
core scenario, McKee & Tan 2002)

* Effective Jeans mass
* Turbulent and magnetic supports

High-mass prestellar core Low-mass prestellar

cores

What does the mass reservoir available for

forming massive stars look like? ‘ Systematic research of these objects!
Does it exist?




e

ALMA-IMF large program

Pl: F. Motte & ..
* A large sample of massive protoclusters at
d<6kpc
* More representative of Milky Way star-forming
clouds

e At various evolutionary stages
* Between 800 and 1500 cores (~2000 to 4000 au)

See Motte+ 2022, Ginsburg+ 2022, Cunningham+ 2023,
Louvet+ 2024 for presentation and dataset papers

From the 200 most massive ATLASGAL clumps
(Csengeri+ 2017)

Credit : A. Ginsburgh
SF2A 2025 - PCMI Maxime Valeille-Manet 6






Combination of two tools to search for outflows:

e Spectral: the spectra On the source is compared to the spectra of its
environment (Off) 2 On-Off method

e Spatial: molecular outflow maps

Accretion-ejection process = Protostar associated to an outflow
See Valeille-Manet+ 2025
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Combination of two tools to search for outflows:

e Spectral: the spectra On the source is compared to the spectra of its
environment (Off) 2 On-Off method

e Spatial: molecular outflow maps

Accretion-ejection process = Protostar associated to an outflow
See Valeille-Manet+ 2025
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Combination of two tools to search for outflows:
e Spectral: the spectra On the source is compared to the spectra of its

environment (Off) 2 On-Off method
: e Spatial: molecular outflow maps
) Accretion-ejection process = Protostar associated to an outflow
See Valeille-Manet+ 2025
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CO(2-1) and SiO(5-4) lines are used
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Combination of two tools to search for outflows:
e Spectral: the spectra On the source is compared to the spectra of its

environment (Off) 2 On-Off method
: e Spatial: molecular outflow maps
) Accretion-ejection process = Protostar associated to an outflow
See Valeille-Manet+ 2025
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CO(2-1) and SiO(5-4) lines are used

266 protostellar cores out of 960 cores (Nony, Valeille-Manet+ in prep)
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* New sample of prestellar cores with 12 high-mass (M > 16 M) mainly located in clumps
* Lifetime of the massive prestellar phase > 10 t;s, but shorter than the low-mass phase

e Dynamical formation
* Need for additional supports against gravity

r

* Turbulence analysis of the 12 most massive cores

r

* Presence of turbulence, insufficient for more than 50% of the cores
* Possible additional magnetic field

* Present and future works:

I * Virial analysis of W43-MM1 combining line and polarisation data
* Pre and protostellar catalogs using the On-Off method for all ALMA-
IMF cores (Nony, Valeille-Manet et al, in prep)
* Investigate the fragmentation of cores : need for high-resolution data




Thank you for your attention !




e Separate prestellar from proto-stellar
cores and try to find high-mass prestellar
cores candidates

* Determine automatically outflows of
protostars by using CO(2-1) and SiO(5-4)
rotational lines

* Apply the method to the ALMA-IMF
survey = need to be systematic
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Cores more isolated
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Prestellar sample _ Npre
q tpre = N Eproto
1 proto 5 Duarte-Cabral et al, 2013 ;
Protostellar sample tyroto = 3-10°yr Mottram et al, 2010

\ Constant mass of the envelope

* Decreasing mass of the envelope
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Fragments (300 — 500 au)

ALMA-IMF scale
(2000 - 3000 au)




