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ABSTRACT

Context. One of the central questions in astrophysics is the origin of the initial mass function (IMF). It is intrinsically linked to the
processes from which it originates, and hence its connection with the core mass function (CMF) must be elucidated.
Aims. We aim to measure the CMF in the evolved W33-Main star-forming protocluster to compare it with CMF recently obtained in
other Galactic star-forming regions, including the ones that are part of the ALMA-IMF program.
Methods. We used observations from the ALMA-IMF large programme: ∼2′ × 2′ maps of emission from the continuum and selected
lines at 1.3 mm and 3 mm observed by the ALMA 12 m only antennas. Our angular resolution was typically 1′′, that is, ∼2400 au at a
distance of 2.4 kpc. The lines we analysed are CO (2±1), SiO (5±4), N2H+ (1±0), H41α as well as He41α blended with C41α. We built
a census of dense cores in the region, and we measured the associated CMF based on a core-dependent temperature value.
Results. We confirmed the ‘evolved’ status of W33-Main by identifiying three H II regions within the field, and to a lesser extent
based on the number and extension of N2H+ filaments. We produced a filtered core catalogue of 94 candidates that we refined to
take into account the contamination of the continuum by free-free and line emission, obtaining 80 cores with masses that range from
0.03 to 13.2 M⊙. We fitted the resulting high-mass end of the CMF with a single power law of the form N(log(M)) ∝ Mα, obtaining
α = −1.44+0.16

−0.22
, which is slightly steeper but consistent with the Salpeter index. We categorised our cores as prestellar and protostellar,

mostly based on outflow activity and hot core nature. We found the prestellar CMF to be steeper than a Salpeter-like distribution, and
the protostellar CMF to be slightly top heavy. We found a higher proportion of cores within the H II regions and their surroundings
than in the rest of the field. We also found that the cores’ masses were rather low (maximum mass of ∼13 M⊙).
Conclusions. We find that star formation in W33-Main could be compatible with a ‘clump-fed’ scenario of star formation in an
evolved cloud characterised by stellar feedback in the form of H II regions, and under the influence of massive stars outside the field.
Our results differ from those found in less evolved young star-forming regions in the ALMA-IMF program. Further investigations are
needed to elucidate the evolution of late CMFs towards the IMF over statistically significant samples.

Key words. stars: formation ± stars: low-mass ± stars: massive ± stars: protostars ± ISM: clouds ± submillimeter: ISM

1. Introduction

In 1955, Edwin Salpeter (1955) inferred that the probability (ξ)
of the creation of stars of a given mass at a particular time
can be approximated by ξ ≈ 0.03( M

M⊙
)−1.35 for masses between

0.4 and 10.0 M⊙, independently of time. For masses larger than
10 M⊙, he observed a steep drop of ξ. Considering the small
amount of observations at his disposal as well as their resolution,
he was unable to make definitive conclusions on the apparent
lack of massive stars. For decades after this result was obtained,
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the initial mass function (IMF) was observationally studied in
the solar neighbourhood (≤150 pc), and the model was fine-
tuned. Based on these local observations, it appeared that the
IMF could be represented by a log-normal function peaking at
stellar masses around 0.2±0.3 M⊙, connected to a known power-
law tail dN

dlogM
∝ Mα with α = ±1.35. This power-law dominates

for masses larger than 1 M⊙, which becomes N(≥log(M)) ∝
M
−1.35 in its complementary cumulative form (e.g. Bastian et al.

2010; Kroupa et al. 2013). In this article, we hence refer to the
±1.35 factor as the ‘Salpeter slope’. Another outcome of these
local observations was the apparent universality of the IMF.
Its origin was questioned, and the mass distribution of stars’
progenitors was subsequently studied. To this aim, molecular
cloud fragments were observed, and cores were defined as the
smallest spatially resolved (∼0.01 pc), gravitationally bound, and
dense (nH2

= 104±108 cm−3) cloud fragments that are expected
to form single stars or multiple systems. Thus, the definition
of cores was intrinsically linked to the angular resolution of
telescopes from the beginning. With this definition, studies of
the mass distribution of cores, that is, the core mass function
(CMF), were conducted in Gould Belt clouds, and solar neigh-
bourhood star-forming regions that mostly form solar-type stars
(e.g. Motte et al. 1998, 2001; Testi & Sargent 1998; Enoch et al.
2008; Könyves et al. 2015, 2020; Takemura et al. 2021). They
all reported CMF slopes with a high-mass end similar to the

Salpeter one. This led to the conclusion that the IMF inherits
its shape from the CMF (Motte et al. 1998; André et al. 2014).

Under this assumption, the final mass of the star is entirely set by
the mass reservoir of the core. In this scenario, stepping from the
CMF to the IMF would only consist in a shift to lower masses,

described by a conversion efficiency of core mass into star mass,

which is also called star formation efficiency (ϵcore). Addition-
ally, this scenario was based on a ‘core-collapse’ or quasi-static

star formation scenario, where the available mass to form a star
originates from its core.

Most of these findings were made possible by observing
star-forming regions in the far-infrared to millimetre wavelength

regimes at core scales. In the last decade, significant progresses
have been made in interferometry with the commissioning of
the ALMA (Atacama Large Millimeter/sub-millimetre Array) in

the sub-millimetre and millimetre wavelength range. This tele-
scope opened the possibility to observe more distant (≥1 kpc),
high-mass star-forming regions with spatial resolution down to

core scales (∼0.01 pc). In other words, its angular resolution

made it possible to sample the high-mass end of the CMF.
One of the first ALMA observations of a distant star-forming

region of the Galaxy (at ∼5.5 kpc, Zhang et al. 2014) was dedi-
cated to W43-MM1, a massive filament in the W43 high-mass
star-forming region. The entire W43 complex had previously
been observed and characterised down to 5′′ angular resolu-
tion (Nguyen Luong et al. 2011, 2013; Carlhoff et al. 2013;
Louvet et al. 2014, 2016). At this 5′′ resolution of NOEMA avail-
able at the time, a dozen of prestellar and protostellar cores were
identified over the few parsecs of the whole W43-MM1 filament.
At the 1′′ resolution of ALMA, Motte et al. (2018b) were able
to identify more than a hundred cores in a sub-field of W43-
MM1. With this core sample, they built a CMF with a high-mass
tail significantly flatter than the Salpeter IMF (with a power-
law index of α = −0.96 ± 0.12). Following this study, similar
‘top-heavy’ CMFs were measured based on ALMA observations
in distant (≥1 kpc) high-mass star-forming clusters (Sanhueza
et al. 2019 and Kong 2019). Interestingly, observational stud-
ies had begun to exhibit a similar trend in the IMF itself, in

a variety of environments. Recent observations of young mas-
sive clusters in the Milky Way (Lu et al. 2013; Maia et al. 2016;
Hosek et al. 2019), in nearby galaxies (Schneider et al. 2018), and
in high-redshift galaxies (Smith 2014; Zhang et al. 2018) mea-
sured a larger proportion of high-mass stars than predicted by
the Salpeter IMF, resulting in top-heavy IMFs. These results put
into question the link between the CMF and the IMF, as well as
the universality of the IMF.

In order to measure the CMF in a diversity of star-forming
regions, the ALMA-IMF1 Large Programme was proposed. The
complete description of the programme can be found in Paper I
by Motte et al. (2022), hereafter M22. ALMA-IMF provides
an unprecedented database corresponding to continuum images
(see Paper II, Ginsburg et al. 2022, hereafter G22, for details)
and line cubes (see Paper VII, Cunningham et al. 2023, here-
after C23, for details), which are homogenously reduced and
qualified in detail. A sample of 15 massive (2±33 × 103

M⊙)
nearby (2.5±5.5 kpc) protoclusters were observed. Each indi-
vidual protocluster was imaged with the ALMA interferometer
with ∼ 2000 au spatial resolution. These 15 regions were chosen
to cover the widest possible range in density and evolutionary
stage of embedded protoclusters: young (six regions), interme-
diate (five), and evolved (four). This classification was initially
based on the flux detected towards these regions at mid-infrared
wavelengths (Csengeri et al. 2017). It was then refined based on
the bolometric luminosity-to-mass ratios, and definitely estab-
lished based on ALMA-IMF observations (1.3 mm to 3 mm flux
ratio and estimated free-free emission flux density, and asso-
ciated with faint, ultra-compact, strong or regular H II regions;
see M22). A first, global, study of the core population of all 15
ALMA-IMF protoclusters is in progress (Louvet et al. 2023).

In W43-MM2, and MM3, Pouteau et al. (2022) found
205 cores with mass ranging from ∼ 0.1 M⊙ to 70 M⊙ (Paper III).
The resulting CMF has a power-law index for the high-mass tail
of α = −0.95 ± 0.04. Pouteau et al. (2023) subsequently divided
W43-MM2, and MM3 into six sub-regions (Paper VI). They
studied how their CMF power-law slope index varies with cloud
characteristics (such as the PDF of the gas column density).
They proposed that star formation bursts result in the flatten-
ing of the CMF high-mass tail throughout the initial phases of
cloud and star formation. In the young W43-MM1, MM2, and
MM3 regions, Nony et al. (2023) also studied the evolution of
the CMF with core evolution (Paper V). They found that the
CMF’s slope is either Salpeter or top-heavy in prestellar and
protostellar stages, respectively. In order to better understand the
evolution of the CMF with the evolutionary stage of a protoclus-
ter, evolved regions must also be studied in detail. We present
an in-depth study of one of the four evolved ALMA-IMF proto-
clusters, W33-Main, also known as G012.80. The motivation for
our additional work with respect to that of Louvet et al. (2023)
is that we explicitly investigated and quantified the influence of
H II regions on the CMF, and we attempted to build differenti-
ated CMFs for prestellar and protostellar sub-populations in our
core sample.

In this paper, we first present the features of the region that
support its classification as an evolved, massive, star-forming site
in Sect. 2. We then present the continuum and line data obtained
in the frame of the ALMA-IMF programme in the W33-Main
region in Sect. 3. We produce catalogues of continuum sources
that are likely to be cores in Sect. 4. We also estimate their
evolutionary stage, based on infrared continuum and millimetre
line emission to distinguish between prestellar and protostellar

1 https://almaimf.com/

A122, page 2 of 22



Armante, M., et al.: A&A, 686, A122 (2024)

sources in Sect. 5. In Sect. 6, we measure the mass of the
cores and present the resulting CMF. With aims to study the
time evolution of the CMF, we produce and discuss the CMF
we obtained for the prestellar and protostellar core populations,
respectively,and discuss the impacts of the H II regions on the
core mass distribution in Sect. 7. We summarise and conclude in
Sect. 8.

2. The G012.80 region

The W33 complex was first detected as a thermal radio source
in the 1.4 GHz survey of Westerhout (1958). A parallax study of
this complex by Immer et al. (2013) located the W33 complex
in the Scutum spiral arm, in the first quadrant of the Galaxy,
at a distance of 2.40+0.17

−0.15
kpc. The target of our study is the

W33-Main substructure, a star-forming region that was associ-
ated with the 33±38 km s−1 velocity range. At this distance, an
angular beam size of 15′ corresponds to a physical scale of about
10 pc, and the OB star cluster associated with W33-Main has
spectral types ranging from O7.5 to B1.5. Using ATLASGAL
(APEX Telescope Large Area Survey of the Galaxy; Schuller
et al. 2009) data, combined with observations from the APEX
(Atacama Pathfinder EXperiment) telescope at 280 GHz, SMA
(SubMillimetre Array; with short-spacings from the IRAM 30 m
telescope) at 230 GHz, and various existing datasets, Immer
et al. (2014; hereafter I14) built the most comprehensive view
of the W33 region to date. W33-Main is the most massive
((4.0 ± 2.5) × 103

M⊙) and luminous (4.49 × 105
L⊙) sub-region

they identified. In an aperture of 100′′, they measured a cold
dust temperature of 42.5±12.6 K with a spectral emissivity index
of β = 1.2, and a gas temperature comprised between 40 and
100 K. Based on its chemical composition and the presence of
radio emission, they classified it as an H II region, similar to the
‘evolved’ status of ALMA-IMF fields.

Shortly after, Messineo et al. (2015) investigated W33’s star
formation based on near-infrared spectroscopic surveys (includ-
ing 2MASS, UKIDSS, DENIS, MSX, GLIMPSE and WISE
data). For the first time, 14 early-type stars including one Wolf-
Rayet star and 4 O4-7 stars were detected in the whole W33
complex, and one Oe star in W33-Main. This star population,
combined with the non-detection of red supergiants indicates a
∼2±4 Myr age range for these stars. Then, Kohno et al. (2018)
and Dewangan et al. (2020) used a combination of large-scale
observations to highlight the presence of at least two popula-
tions of massive stars either recently formed or currently being
formed. They both formulated the assumption that a cloud-cloud
collision might have triggered star formation in the complex.
Analysing the kinematics of the region over tens of parsecs,
Liu et al. (2021) also concluded that gas flows along filaments
might trigger star formation in W33. More recently, Murase et al.
(2022) and Tursun et al. (2022) observed emission from a hand-
ful of NH3 lines. They both inferred rotational temperatures from
the (1,1) and (2,2) pair in comparable sub-fields of the global
W33 complex, measuring values of 16±26 K for the former and
14±32 K for the latter. Their results were consistent given the
slightly different fields observed, the different angular resolu-
tions, and also the different formulas used to constrain their
values. The former interpreted these high values by means of
the feedback exerted by the massive stars in the form of the com-
pact H II region in W33-Main. Beilis et al. (2022) identified three
ultra compact H II (hereafter UCH II) regions, using the [Ne II]
12.8 µm emission line. Furthermore, they posited that each of
these UCH II regions holds multiple, relatively moderate-mass

OB stars. Finally, Khan et al. (2022) confirmed the presence
of three UCH II regions and characterised them as ‘evolved’
(with the same 2±4 Myr age as constrained by Messineo et al.
2015) and ‘in expansion’ through GHz observations of line and
continuum emission.

3. Observations and data reduction

3.1. The G012.80 protocluster in the ALMA-IMF Large
Programme

Between December 2017 and December 2018, as part of the
ALMA-IMF2 Large Programme (project ♯2017.1.01355.L; PIs:
Motte, Ginsburg, Louvet, Sanhueza, see M22), 15 of the most
massive protoclusters located at a distance between 2 and
6 kiloparsecs from the Sun were observed. Both the 12 m and
7 m antennas of the interferometer were used in Bands 3 and
6, respectively, at 3 mm and 1.3 mm, or ∼100.6 GHz and
∼228.9 GHz. The W33- on the 18h14m13.s370, −17◦55′45.′′200
[J2000] position. Around this position, mosaics were performed
by the ALMA 12 m and 7 m arrays, respectively composed of
67 (12 m) and 27 (7 m) pointings at 1.3 mm and 13 (12 m) and
5 (7 m) pointings at 3 mm. Details on the mosaics and synthetic
beamsizes are reported in Table 1. A finder’s chart of the whole
W33 complex and of the location of our observed field can be
found in Fig. 1. The angular resolution is of the order of 1′′,
enabling the detection of structures of 2400 au in size. For the
12 m data, the maximum recoverable scales are ∼6.6′′ at 1.3 mm
and ∼9.9′′ at 3 mm (respectively 0.8 and 1.1 pc), enabling us to
detect filaments and H II regions over the observed mosaic.

A total of four and eight spectral windows (spw) were set
up in Bands 3 and 6, respectively, for total bandwidths of
respectively 3.7 GHz and 2.9 GHz, respectively. Within the
ALMA-IMF consortium, we re-divided these spectral windows
into smaller ones centred on individual lines from prominent
molecules. Overall, we list all the spectral windows that we used
in Table 1. This table also summarises other relevant information
for our observations. A more complete description of the entire
datasets of the ALMA-IMF Large Programme can be found in
M22, G22, and C23.

3.2. Data reduction

The W33-Main data that we used correspond to the continuum
images and line cubes delivered by G22 and C23, respectively.
The ALMA consortium corrected these data for system tempera-
ture and spectral normalisation following the problems detected
in data from cycles 3 to 73. As reported in G22, these correc-
tions were not significant with regard to continuum data, but
they are crucial for lines’ data. An automatic CASA 6.2 pipeline4

developed by the ALMA-IMF consortium and fully described in
G22 was used to produce two continuum (at 1.3 and 3 mm) and
two corresponding spectral-window images. The cleaning was
done using the TCLEAN task of CASA. The use of the multi-scale
option as well as the use of a continuum start model on the cubes
improved the cleaning, especially on the extended emission. To
avoid any divergence issues on the brightest lines, a cleaning

2 ALMA project #2017.1.01355.L, see http://www.almaimf.com
3 ALMA ticket: https://help.almascience.org/kb/articles/
607, https://almascience.nao.ac.jp/news/amplitude-
calibration-issue-affecting-some-alma-data
4 ALMA Pipeline Team, 2017, ALMA Science Pipeline User’s Guide,
ALMA Doc 6.13.
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Fig. 2. bsens continuum emission maps of ALMA-IMF field for W33-
Main at 1.3 mm in colours and at 3 mm in white contours (with levels
at 4, 12, 200, 800σ with 1σ = 0.26 mJy beam−1). All compact sources
identified by getsf are outlined by black ellipses. The sub-regions identi-
fied by I14 are indicated by yellow-dashed ellipses (see text for details).
The synthetised beams are shown in the lower left corner, and in the
upper part, a 1 pc scale is shown.

the contribution from only the continuum, cleaned as much as
possible from line contamination. Using the Find_Continuum
routine developed by Todd Hunter5, we removed channels con-
taminated by line emission. To produce these maps for the
W33-Main field, more than 80% of the continuum bandwidth
was used (see G22).

Finally, in addition to the continuum maps and in order to
study chemical properties among these regions, emission maps
from the most prominent spectral lines of each band was cleaned
with a version of the ALMA-IMF pipeline adapted for line cubes
(see C23). These include CO (2±1) and SiO (5±4) in Band 6,
later used for outflow identification; N2H+ (1±0) in Band 3, later
used to study the filamentary structure of the region; and H41α
and {He41α+ C41α} in Band 3, later used to study the free-free
emission (see specifications in Table 1).

3.3. Large-scale structures seen in continuum emission

Figure 2 shows an overlay of the two bsens maps of the con-
tinuum emission at 1.3 and 3 mm, with the candidate compact
continuum sources (see Sect. 4.1). Several prominent features
can be seen in this figure. They correspond to the ‘sources’
identified by I14 based on continuum observations at 2.5′′ res-
olution and are called Main-South, Main-Central, Main-North,
and Main-West (see Fig. 2). The better resolution and sensitiv-
ity achieved with ALMA allowed us to probe the nature of these
structures in more depth. The Main-Central, Main-South, and
Main-North structures are reminiscent of bubbles already iden-
tified in the region by past studies with other tracers, the walls
of which seem to be traced by continuum emission at 1.3 and
3 mm. The Main-West structure appears to be a filament. Addi-
tional fainter filamentary structures appear on our map, mostly in
the south-western quadrant of W33-Main. Finally, a small addi-
tional bright structure also shows up in the northeastern direction

5 https://safe.nrao.edu/wiki/bin/view/Main/

CasaExtensions

from Main-North. At the wavelengths we observed, especially at
3 mm, the continuum emission is a combination of dust emis-
sion with free-free emission. The nature of these structures is
determined below.

3.4. Dynamical structures

In order to understand the nature of the structures described
above, we first used maps of the emission from selected lines.
Figure 3 shows the bsens continuum map at 1.3 mm, overlaid
with line emission maps of 12CO (2±1) in panel a), SiO (5±
4) in panel b), and N2H+ (1±0) in panel c). These maps trace
the dynamical structures in the region: filaments and bipolar
outflows.

The 12CO emission is of complex shape and structure.
The analysis of the gas at rest/ambient velocities is irrelevant
since this line is riddled with self-absorption. Blueshifted and
redshifted emission can be seen. Such emissions are often cor-
related, indicative of the presence of bipolar outflows from
protostellar cores (see Sect. 5.2). On the other hand, the SiO
(5±4) line emission at ambient velocities correlates with struc-
tures seen in the continuum emission likely associated with dust
structures, as in Main-West. In such regions, low-velocity shocks
propagating in a dense medium could generate a somewhat
higher abundance and/or excitation of SiO than in other parts
of the cloud. This kind of emission was, for instance, already
reported and interpreted in the W43-MM1 filament by Nguyen
Luong et al. (2013) and Louvet et al. (2016). The ambient emis-
sion of SiO traces the additional component in the southwestern
quadrant, already hinted at in the 1.3 mm map and with a 8 µm
counterpart. This component is very elongated, even collimated;
it is not clearly detected in 12CO and is faint in the continuum
map at 1.3 and even fainter at 3 mm. Higher velocity, blueshifted
and redshifted SiO (5±4) emission is also detected, not only from
well-identified bipolar outflows (see Sect. 5.2).

Contrary to 12CO and SiO lines, the N2H+ (1±0) line is
brighter at ambient velocity than in the blueshifted and red-
shifted velocity ranges. This is because this line traces the
dense medium (Pety et al. 2017), including filaments. Figure 3c
confirms the filamentary nature of the Main-West (I14) struc-
ture and reveals the existence of multiple, extended filaments
within W33-Main. One in the northwestern direction from the
Main-Central structure, a few in the north direction from it,
one filament extending south from it, and finally two branches
extending south from the Main-West filament. One of these two
branches is the one seen in SiO line emission. Most of the fil-
aments we detected in N2H+ were also detected in DCN (3±2)
by C23, except for this branch seen in SiO. A complete analysis
of these filamentary emissions is beyond the scope of our study,
but it will be the subject of a forthcoming publication (Salinas
et al., in prep.). Overall, the presence of bipolar outflows seen
in CO and SiO is a sign that protostellar sources are present in
the region, suggesting that W33-Main is an evolved region in
the sense defined by M22. In addition, the presence of multiple
and extended filaments has been found to also be a signature of
evolved regions within the ALMA IMF sample by C23.

3.5. H II regions

The ALMA-IMF dataset also enables us to recognise the pres-
ence H II regions. Figure 4a shows the bsens continuum map at
3 mm, overlaid with i) the H41α emission map at 92.03 GHz,
integrated between −5.8 and 84.4 km s−1 (Galván-Madrid et al.
2024); and ii) the Ne II

2P1/2±2P3/2 emission at 12.81 µm
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and MM3 sub-regions of the young W43 star-forming region,
separating prestellar from protostellar cores with the same crite-
ria as described in this study, Nony et al. (2023) also measured a
steep slope value (α = −1.46+0.12

−0.19
) for the prestellar CMF and

a significantly flatter high-mass tail (α = −0.64+0.05
−0.07

) than us
for the protostellar one, compared with the Salpeter slope. The
notable difference is that their prestellar core sub-sample’s CMF
was marginally compatible with the Salpeter slope. Combined
with the lack of massive prestellar cores and deficit in low-mass
protostellar cores9, the CMFs of W43-MM1, MM2, and MM3
were in agreement with the ‘clump-fed’ scenario (see e.g. Smith
et al. 2009; Wang et al. 2010; Motte et al. 2018b; Vázquez-
Semadeni et al. 2019). In this scenario, cores keep accreting
matter during the protostellar phase, especially the massive ones
that accrete matter more efficiently from the surrounding mate-
rial. This results in an excess of massive protostellar cores, and
in the absence of high-mass prestellar cores at the earliest stages
of high-mass star formation (noted in infrared dark clouds; e.g.
Sanhueza et al. 2017, 2019, and Morii et al. 2023). Overall, in
W33-Main, we also found this excess of more massive proto-
stellar cores and the absence of high-mass prestellar ones. We
note that we found low-mass protostellar ones. In general, we
defer the discussion on the low value of core masses throughout
our observed field to the next section. In any case, the scenario
where turbulent cores would individually collapse (see the dis-
cussion in, e.g. Motte et al. 2018a) is ruled out in W33-Main
because i) we see a break in the slope of the CMF fit between
the prestellar and protostellar phase, ii) our protostellar CMFs
are only marginally compatible with Salpeter’s fit, iii) we do not
detect massive prestellar cores (although this could be because of
their short lifetime), and iv) the prestellar cores we found are nei-
ther isolated nor pertaining to static environments. At later stages
in the history of W33-Main, we cannot speculate about the fate
of mass distributions, because our sub-samples are probably not
statistically significant and also because the further mass con-
version and fragmentation mechanisms might change our results
in a highly uncertain way. Our attempts at applying the same
prescriptions as Pouteau et al. (2022) to both our sub-samples
yielded a too broad variety of outcomes to be conclusive.

7.2. A tentative global view on star formation in W33-Main

In this study, we show that W33-Main, which qualify as an
evolved protocluster, displays a global CMF high-mass end with
a slope close to Salpeter’s (see Fig. 11). This is in stark contrast
to the results obtained for the young and massive protoclusters
W43-MM1 and W43-MM2 and the intermediate massive pro-
tocluster W43-MM3, where top-heavy global CMFs have been
revealed (Motte et al. 2018b, Pouteau et al. 2022, 2023). These
three clouds have approximately the same mass as W33-Main
(∼12×103, ∼17×103, ∼15×103, and ∼8×103

M⊙ W33-Main,
W43-MM1, MM2, and MM3, Dell’Ova et al. 2024) and have all
been selected among the most massive protoclusters of the Milky
Way. We therefore propose that the observed differences for the
high-mass end slope of their CMFs are related to the difference
in their evolutionary stage.

In young protoclusters, the main process that could influence
the formation of cores and therefore the CMF is the formation of

9 They found that the ratio of protostellar cores over prestellar cores is
about 15% in the 0.8±3 M⊙ range, and this increases to reach 80% in the
16±110 M⊙ range. In addition, they found maximum masses of 109 M⊙

and 37 M⊙ for protostellar and prestellar cores, respectively.

the dense gas, in which cores and stars will form. In this frame-
work, the core and star formation starts in the central part of the
cloud, often called the hub. These structures present an atypical
star formation activity due to their density and kinematics (see
the review by Motte et al. 2018a and references therein). The
global infall of the cloud, associated with hierarchical inflows of
gas, would indeed preferentially feed massive cores while pre-
venting lower mass cores from forming. Pouteau et al. (2022)
proposed that a global top-heavy CMF would result from this
very dynamic formation of clouds. They subdivided W43-MM2,
and MM3 into six sub-regions and classified them into different
evolutionary stages (from quiescent to burst and to post-burst)
based on the surface density of cores, number of outflows, and
UCH II presence. Looking at the CMF of each sub-region, they
found that the high-mass tail of the CMF seemed to evolve from
Salpeter-like to top-heavy when star formation enters a burst
within the ridge or hub.

In evolved protoclusters, cloud formation could be nearly
completed, while stellar feedback effects such as the devel-
opment of H II regions are expected to have a significant
impact on the cloud structure, temperature, and chemistry (see
Galván-Madrid et al. 2024; Dell’Ova et al. 2024; Cunningham
et al., in prep.). Subsequently, the surrounding infalling gas
organises itself into dense filamentary structures that can host
more slowly evolving (less massive) cores from the same genera-
tion as the protostars that drive the H II regions, or even a second
generation of cores and eventually stars. Indeed, higher contrast
N2H+ filaments are observed in evolved regions of ALMA-IMF
(Stutz et al., in prep.; Cunningham et al., in prep.). This is the
scenario that could be operating in W33-Main. The cloud is
strongly impacted by the fastest evolving high-mass stars by
means of three H II regions. The cloud gas is compressed at the
periphery of the H II regions and it is heated; W33-Main has a
median temperature 10 K higher than that of W43-MM1. In the
case of W33-Main, the heating is also due to the proximity of
nearby massive star clusters identified by Messineo et al. (2015).

Overall, we found 12 cores in the H II regions (representing
2.5% of the 1.3 mm map in surface, and containing approxi-
mately 700 M⊙), 12 cores in their surroundings (2%, 700 M⊙),
and 56 cores in the rest of the cloud (95.5%, 10 700 M⊙). Look-
ing at the ratios of core number over either surface area or mass,
we hence found that star formation is going on quite efficiently
in the two first sub-regions. This is the first observational fea-
ture we need to interpret here. The second observational feature
we aim to understand is the limitation of the maximum mass for
cores detected with ALMA all over the observed field; in the H II

regions the maximum core mass is about 7 M⊙, while it is 13 M⊙

in the surroundings and in the rest of the field. This is five to ten
times less than in W43 (Nony et al. 2023). The discussion about
the prestellar and protostellar distribution in the central regions is
hampered by the confusion (scenario A leads to 18/6 and B leads
to 3/21 prestellar and protostellar cores) and by the fact that this
sub-sample of cores is not statistically significant. On the con-
trary, the region we defined as the rest of the cloud is unaffected
by the choice between scenario A or B. It contains 56 cores,
15 of which are protostellar (which represents 27%; Nony et al.
2023 found 35% of the protostellar cores in the clouds of the
W43 complex) and 41 are prestellar. In this region, there is no
massive prestellar core; only two of those exceed 5 M⊙, for a
maximum mass of 7.4 M⊙. We found a slight excess of massive
protostellar cores (2/15 above 5 M⊙), but again with low max-
imum mass (13.2 M⊙). In addition to this, we found low-mass
protostellar cores (one at 0.4 M⊙, two around 1.4 M⊙). All these
numbers suggest a growth in mass during the core evolution and
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by lines; hence, they are most likely outflow knots (see
Sect. 4.3). We also corrected the flux density for four addi-
tional cores whose emission at 1.3 mm was contaminated by
line emission. At this stage, our core catalogue contained
80 sources.

± We constrained the evolutionary stage of these 80 sources
in Sect. 5. Based on infrared data, we first found one clear
association of our source #24 with a Class I source and
one clear association of our source #19 with a methanol
maser, and two less clear correlations between cores from
our list and H2O masers. We identified four hot-core candi-
dates using complex organic molecule spectra (Fig. 7) and
20 cores associated with either CO and/or SiO outflows (see
Fig. 8 for examples). All four hot-core candidates are asso-
ciated with outflows, but the Class I source is not, and hence
we counted 21 robust protostellar sources. In scenario A, we
consider them to be only protostellar (and the 59 others to be
prestellar). For 16 cores, though, their location in free-free-
contaminated regions made the association with an outflow
unclear. In scenario B, we included them in the protostellar
sub-sample (for a tally of 37 protostellar and 43 prestellar
cores). Our findings on the nature of cores can be found in
Fig. 9.

± We then converted the flux densities at 1.3 mm for all of
our cores to masses. This conversion depends on dust tem-
perature, which we obtained using the PPMAP procedure
(see Fig. 10) and core-scale prescriptions. The resulting
CMF built from the complete core sample of W33-Main
has a power-law behaviour with a slope slightly steeper than,
but consistent with, the Salpeter value (α = −1.44+0.16

−0.22
; see

Figs. 11 and 12 in Sect. 6). Once split in prestellar and
protostellar sub-samples (see Sect.7), we found respective
values of α = −1.69+0.20

−0.31
and α = −1.04+0.15

−0.31
(scenario A; see

Fig. 13) and α = −1.75+0.24
−0.42

and α = −1.25+0.17
−0.33

(scenario B).
± These results were obtained on small samples and should be

treated with caution. However, they are compatible with a
‘clump-fed’ scenario of star formation in an evolved cloud
having already gone through hierarchical infall and where
stellar feedback is operating in the form of H II regions prob-
ably driven by the most massive stars belonging to the same
generation as the cores we detected, and also through ener-
getic photons emitted by massive stars located outside of
W33-Main. The masses of protostellar cores are a bit higher
than those of the prestellar ones, the proportion of massive
protostars is higher than that of the prestellar ones, there are
no massive prestellar cores, but some low-mass protostellar
ones. The star formation seems to proceed more efficiently
in the central region, which could be due to the compression
fronts generated by the H II regions. The cores’ masses are
low in the whole observed field, which could be due to ener-
getic photons emitted by the stars driving the H II regions
and by massive stars outside W33-Main.
Our results call for investigations in a statistical sample of

evolved regions. Indeed, our results differ from those found in
less evolved, young, star-forming regions by the ALMA-IMF
programme. If confirmed, the CMF of massive protoclusters
could initially be top-heavy, but steepen to reconcile with the
Salpeter IMF due to i) feedback effects exerted by stars (either
from previous generations or the fastest evolving ones from the
same generation) on the cloud, and/or ii) dynamical relaxation
of the region leading to the formation of less dense filaments
harbouring the new cores, and/or iii) the transformation of the
most massive cores of the same generation in massive stars hav-
ing already occurred. Our results perhaps also call for dedicated

investigations on peculiar sources found in our sample such as
‘uncertain’ sources, which are contaminated cores associated
with outflows or located at the centre of the most prominent H II

region.
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Table B.1. Table of properties of 94 sources extracted by getsf in W33-Main using the 1.3 mm bsens continuum map (‘filtered’ catalogue).

n R.A. [J2000] Dec. [J2000] a1.3 mm ×

b1.3 mm

PA1.3 mm S
peak

1.3 mm
S

int
1.3 mm

a3 mm ×

b3 mm

PA3 mm S
peak

3 mm
S

int
3 mm

Gext2D
(a)

Nature (b)

h m s ◦
′ ′′

[pix × pix] [deg] [mJy beam−1] [mJy] [pix × pix] [deg] [mJy beam−1] [mJy] tag

1 18:14:11.84 -17:55:32.45 7.5 × 5.5 64 195.20 ± 10.51 306.80 ± 10.20 10.3 × 8.6 60 24.32 ± 1.24 28.77 ± 0.96 ⋆⋆ Hot core

2 18:14:13.77 -17:55:20.99 9.1 × 6.6 46 112.30 ± 4.02 272.20 ± 5.96 9.4 × 8.2 11 11.41 ± 4.50 10.63 ± 3.47 ⋆⋆ Free-free, hot core

3 18:14:10.66 -17:56:15.12 7.0 × 4.6 77 35.81 ± 1.01 45.70 ± 1.05 9.2 × 7.9 74 3.64 ± 0.23 3.87 ± 0.20 ⋆⋆ Outflows

4 18:14:11.56 -17:56:45.02 7.6 × 5.1 89 46.08 ± 1.37 65.64 ± 1.33 10.0 × 7.8 79 7.15 ± 0.31 8.03 ± 0.25 ⋆⋆
5 18:14:12.76 -17:55:14.86 7.9 × 5.7 64 36.54 ± 1.31 69.93 ± 1.64 14.0 × 13.1 110 4.66 ± 1.55 9.31 ± 1.35 ⋆⋆
6 18:14:13.38 -17:54:54.46 6.8 × 5.9 52 19.32 ± 1.02 29.58 ± 1.06 10.3 × 8.2 42 3.42 ± 0.35 4.26 ± 0.32 ⋆⋆ Outflows

7 18:14:13.14 -17:55:40.39 8.2 × 6.4 70 93.65 ± 16.36 178.50 ± 16.87 10.3 × 10.0 2 16.26 ± 14.10 22.94 ± 10.87 ⋆⋆ Free-free, hot core

8 18:14:10.68 -17:55:49.13 8.2 × 6.9 68 19.37 ± 1.29 40.63 ± 1.51 10.8 × 10.3 48 2.38 ± 0.46 3.24 ± 0.35 ⋆⋆ Outflows

9 18:14:13.01 -17:54:50.98 7.4 × 4.4 76 18.35 ± 0.76 21.25 ± 0.66 9.5 × 7.4 87 2.38 ± 0.26 2.96 ± 0.24 ⋆⋆ Outflows

11 18:14:12.64 -17:55:42.90 7.2 × 5.1 67 21.41 ± 1.27 29.40 ± 1.14 ± ± ≤ 1.631 ≤ 1.631 ⋆⋆ Free-free, outflows

12 18:14:13.48 -17:55:16.81 7.3 × 6.5 68 24.29 ± 2.25 41.37 ± 2.19 ± ± ≤ 0.723 ≤ 0.723 ⋆⋆ Outflows

13 18:14:11.64 -17:55:34.22 10.9 × 6.1 93 63.11 ± 10.08 116.70 ± 10.21 12.6 × 9.3 91 9.12 ± 1.18 12.20 ± 0.95 ⋆⋆ Hot core

14 18:14:11.62 -17:56:28.51 9.3 × 7.2 22 7.27 ± 0.42 19.87 ± 0.58 15.3 × 14.6 86 0.94 ± 0.19 2.94 ± 0.22 ⋆⋆
15 18:14:14.29 -17:55:13.31 14.7 × 11.8 120 22.59 ± 6.05 112.80 ± 7.74 14.8 × 11.3 120 53.37 ± 17.81 108.60 ± 15.19 Free-free, outflow ?

16 18:14:15.86 -17:55:24.33 7.3 × 5.1 61 15.07 ± 1.25 20.55 ± 1.04 10.9 × 8.5 87 2.86 ± 0.41 4.16 ± 0.41 ⋆⋆
17 18:14:12.80 -17:55:40.76 11.6 × 8.6 92 7.75 ± 3.60 22.37 ± 3.90 ± ± ≤ 1.398 ≤ 1.400 Free-free, outflow ?

18 18:14:14.06 -17:55:43.19 8.1 × 6.2 38 25.02 ± 11.94 39.59 ± 9.22 13.6 × 10.0 39 71.26 ± 32.10 105.50 ± 24.77 Free-free

19 18:14:11.29 -17:56:00.26 8.1 × 6.7 46 8.36 ± 0.86 17.54 ± 0.94 13.9 × 13.1 20 0.99 ± 0.30 2.26 ± 0.30 ⋆⋆ CH3OH maser

20 18:14:14.05 -17:55:15.15 26.0 × 20.0 49 10.24 ± 3.71 139.70 ± 8.10 17.3 × 12.9 17 30.22 ± 14.69 77.31 ± 15.81 Free-free, outflow ?

21 18:14:13.95 -17:55:58.44 12.3 × 10.9 127 13.27 ± 2.48 71.46 ± 4.04 17.3 × 14.1 124 25.97 ± 8.43 81.02 ± 8.76 Free-free

22 18:14:16.57 -17:55:29.00 8.8 × 6.2 83 9.77 ± 0.85 20.98 ± 0.99 16.0 × 14.3 138 1.66 ± 0.33 4.29 ± 0.33 ⋆⋆ Outflows

23 18:14:11.14 -17:55:43.07 8.6 × 6.5 62 20.09 ± 4.38 38.03 ± 4.25 11.1 × 9.3 0 3.42 ± 0.57 5.30 ± 0.57 ⋆⋆ CO-contaminated

24 18:14:10.09 -17:55:57.82 10.6 × 6.6 57 17.04 ± 2.18 40.28 ± 2.20 12.3 × 8.8 55 3.32 ± 0.52 4.51 ± 0.41 Class I

25 18:14:16.25 -17:55:13.82 9.7 × 7.3 153 6.86 ± 0.81 21.06 ± 1.08 13.8 × 11.2 0 0.50 ± 0.34 0.59 ± 0.35 ⋆⋆
26 18:14:13.46 -17:55:42.02 10.2 × 7.7 56 25.20 ± 13.88 60.35 ± 12.55 13.7 × 12.1 68 59.68 ± 43.04 116.40 ± 33.17 Free-free, outflow ?

27 18:14:14.10 -17:55:39.64 9.1 × 6.5 83 52.79 ± 18.23 113.00 ± 17.71 ± ± ≤ 31.000 ≤ 23.880 Free-free, outflow ?

28 18:14:13.78 -17:55:41.33 7.9 × 4.9 57 41.09 ± 17.04 53.23 ± 13.31 ± ± ≤ 27.000 ≤ 27.040 Free-free, outflow ?

29 18:14:12.41 -17:55:08.30 10.1 × 7.9 96 7.63 ± 1.23 22.17 ± 1.79 ± ± ≤ 0.361 ≤ 0.435 ⋆⋆
30 18:14:11.34 -17:55:19.55 10.1 × 9.0 89 6.18 ± 0.61 19.81 ± 0.71 16.7 × 14.3 77 0.70 ± 0.20 1.98 ± 0.20 ⋆⋆ CO-contaminated

31 18:14:17.15 -17:55:29.83 6.4 × 4.2 70 10.34 ± 0.85 10.64 ± 0.69 11.1 × 9.1 38 0.81 ± 0.38 0.97 ± 0.38 ⋆⋆
32 18:14:15.96 -17:55:22.22 9.3 × 6.6 59 10.71 ± 1.31 22.53 ± 1.28 13.1 × 11.4 111 2.09 ± 0.50 4.41 ± 0.50 ⋆⋆
33 18:14:13.48 -17:56:05.49 9.4 × 8.6 10 7.90 ± 1.26 22.44 ± 1.58 ± ± ≤ 0.535 ≤ 0.558 ⋆⋆
34 18:14:16.55 -17:56:20.48 10.2 × 5.7 66 5.08 ± 0.40 11.26 ± 0.46 ± ± ≤ 0.024 ≤ 0.025 ⋆⋆
35 18:14:14.92 -17:55:48.80 23.7 × 15.2 122 11.15 ± 3.32 112.20 ± 7.20 21.7 × 13.3 117 26.18 ± 14.58 97.64 ± 20.25

36 18:14:13.67 -17:55:23.94 7.1 × 5.4 39 20.96 ± 4.92 28.47 ± 3.84 ± ± ≤ 1.842 ≤ 1.843 ⋆⋆ Free-free, outflows

37 18:14:15.88 -17:55:32.39 8.9 × 6.8 56 5.97 ± 0.73 12.58 ± 0.79 ± ± ≤ 0.409 ≤ 0.410 ⋆⋆
38 18:14:12.28 -17:55:30.87 12.6 × 7.0 39 2.78 ± 0.55 3.33 ± 0.99 ± ± ≤ 0.191 ≤ 0.222 ⋆⋆
39 18:14:13.83 -17:55:52.23 8.8 × 7.7 41 24.71 ± 6.58 53.00 ± 5.95 16.6 × 12.6 180 20.90 ± 8.34 54.15 ± 8.36 Free-free, outflow ?

40 18:14:13.66 -17:55:26.01 9.0 × 6.8 59 16.11 ± 3.40 30.67 ± 2.96 ± ± ≤ 2.736 ≤ 2.740 Free-free, outflow ?

41 18:14:11.00 -17:55:42.02 6.8 × 5.7 80 16.64 ± 4.31 22.65 ± 3.49 14.9 × 12.4 8 3.30 ± 0.50 8.08 ± 0.51 ⋆⋆ Outflows

42 18:14:14.83 -17:55:32.25 12.9 × 8.1 89 5.06 ± 1.43 13.65 ± 2.70 ± ± ≤ 0.806 ≤ 0.972 Free-free

43 18:14:11.16 -17:55:39.70 9.0 × 7.4 40 14.11 ± 4.09 31.21 ± 3.85 14.1 × 12.1 21 3.26 ± 0.56 7.47 ± 0.56 ⋆⋆ Outflows

44 18:14:14.24 -17:55:15.40 9.8 × 7.6 59 7.15 ± 4.55 15.41 ± 4.42 11.7 × 8.7 54 26.10 ± 6.50 36.32 ± 6.53 Free-free

45 18:14:14.76 -17:55:45.88 12.0 × 8.5 117 19.69 ± 4.80 66.27 ± 5.59 17.5 × 13.5 116 39.16 ± 17.92 112.10 ± 17.95 Free-free

46 18:14:13.96 -17:55:31.07 10.4 × 6.9 27 20.82 ± 4.60 53.37 ± 4.99 ± ± ≤ 2.524 ≤ 2.530 Free-free, outflow ?

47 18:14:13.77 -17:55:31.17 7.7 × 5.9 79 8.40 ± 3.35 12.45 ± 2.92 11.4 × 10.4 95 22.61 ± 5.02 34.81 ± 3.87 Free-free

48 18:14:14.39 -17:55:29.23 11.3 × 7.9 43 5.80 ± 1.74 15.06 ± 2.04 ± ± ≤ 1.431 ≤ 1.435 Free-free, outflow ?
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49 18:14:12.30 -17:55:19.57 7.6 × 4.9 42 8.85 ± 1.63 11.39 ± 1.27 ± ± ≤ 0.639 ≤ 0.639

50 18:14:15.55 -17:55:34.69 13.2 × 11.2 89 4.48 ± 0.65 19.80 ± 0.94 ± ± ≤ 0.345 ≤ 0.416 ⋆
51 18:14:10.96 -17:55:43.15 7.4 × 7.0 55 14.98 ± 4.18 24.61 ± 3.27 13.3 × 8.7 88 1.59 ± 0.49 2.85 ± 0.49 ⋆⋆ Outflows

52 18:14:14.29 -17:55:04.65 8.6 × 8.3 177 7.82 ± 1.72 19.01 ± 2.00 16.2 × 10.6 91 1.34 ± 0.58 2.60 ± 0.58 ⋆⋆
53 18:14:13.43 -17:55:38.03 8.4 × 5.8 82 41.49 ± 17.70 64.64 ± 13.82 ± ± ≤ 14.780 ≤ 14.790 Free-free, outflow ?

54 18:14:17.79 -17:55:06.23 6.4 × 5.0 57 11.65 ± 1.28 12.59 ± 1.39 8.7 × 8.4 178 2.37 ± 0.48 2.70 ± 0.37 ⋆⋆
55 18:14:14.05 -17:55:56.11 9.1 × 8.8 143 10.87 ± 2.64 27.53 ± 2.57 10.8 × 8.1 130 15.66 ± 6.02 18.90 ± 4.64 Free-free, outflow ?

56 18:14:13.23 -17:56:08.42 9.3 × 7.7 146 4.79 ± 0.96 13.37 ± 1.20 12.9 × 9.0 140 0.75 ± 0.45 0.91 ± 0.47 ⋆⋆
57 18:14:11.52 -17:55:38.33 12.0 × 10.0 10 9.97 ± 4.58 34.59 ± 4.97 15.5 × 13.0 51 1.70 ± 0.68 3.62 ± 0.68 ⋆⋆
58 18:14:12.10 -17:55:22.24 7.7 × 5.5 72 9.02 ± 2.03 12.77 ± 1.58 ± ± ≤ 0.015 ≤ 0.016

59 18:14:13.90 -17:55:50.45 8.3 × 7.4 52 20.70 ± 6.09 37.94 ± 4.76 16.5 × 11.6 94 12.09 ± 6.47 15.50 ± 6.49 Free-free, outflow ?

60 18:14:13.39 -17:55:05.08 24.3 × 15.0 1 3.07 ± 0.79 32.69 ± 2.13 21.1 × 15.4 175 1.21 ± 0.37 3.57 ± 0.65 ⋆
61 18:14:14.52 -17:55:50.90 7.4 × 6.6 31 11.36 ± 4.51 18.04 ± 3.52 11.0 × 9.7 11 26.37 ± 11.95 36.60 ± 9.21 Free-free

62 18:14:11.00 -17:55:44.34 7.9 × 4.8 67 12.06 ± 3.35 15.53 ± 2.59 14.2 × 8.6 81 2.59 ± 0.57 4.65 ± 0.57 ⋆⋆
63 18:14:13.43 -17:55:40.81 8.6 × 7.8 86 17.53 ± 11.06 33.73 ± 8.52 ± ± ≤ 33.430 ≤ 25.760 Free-free, outflow ?

64 18:14:14.14 -17:55:28.31 7.7 × 5.1 80 16.71 ± 4.04 21.26 ± 3.13 16.3 × 9.5 52 8.04 ± 2.96 12.04 ± 2.98 Free-free

65 18:14:11.13 -17:56:31.60 8.9 × 7.0 36 4.96 ± 0.97 9.85 ± 0.88 11.8 × 8.1 52 0.96 ± 0.31 1.16 ± 0.31 ⋆⋆
66 18:14:13.80 -17:55:54.88 9.4 × 8.4 157 13.12 ± 5.45 28.66 ± 4.25 13.3 × 10.2 160 26.95 ± 8.76 46.10 ± 6.76 Free-free, outflow ?

67 18:14:11.41 -17:55:35.83 7.7 × 5.0 54 14.90 ± 5.93 19.80 ± 4.58 17.7 × 9.5 43 2.26 ± 0.70 4.26 ± 0.70

68 18:14:15.73 -17:55:07.27 14.4 × 12.7 145 2.04 ± 0.38 10.83 ± 0.65 25.9 × 17.1 98 0.48 ± 0.29 1.66 ± 0.41

69 18:14:13.32 -17:55:48.55 9.3 × 6.1 93 6.78 ± 2.39 10.82 ± 2.80 ± ± ≤ 1.662 ≤ 1.664 ⋆⋆ Free-free

70 18:14:10.21 -17:55:54.76 10.4 × 7.3 164 4.45 ± 1.38 10.25 ± 2.17 ± ± ≤ 0.316 ≤ 0.318 ⋆⋆
71 18:14:14.32 -17:55:24.86 10.8 × 6.6 87 3.73 ± 1.58 7.16 ± 1.99 12.3 × 8.6 92 14.07 ± 3.90 18.32 ± 3.01 Free-free

72 18:14:13.42 -17:55:15.72 11.3 × 7.6 96 9.10 ± 2.36 23.48 ± 2.98 15.2 × 13.0 130 1.27 ± 0.63 2.29 ± 0.63 Outflows

73 18:14:14.34 -17:55:07.15 9.6 × 8.6 104 5.90 ± 1.91 17.49 ± 2.40 ± ± ≤ 0.461 ≤ 0.481 ⋆⋆
74 18:14:14.73 -17:55:07.18 10.2 × 7.6 62 7.74 ± 2.78 20.92 ± 3.02 15.2 × 10.5 3 0.83 ± 0.58 0.98 ± 0.58 ⋆⋆
75 18:14:9.23 -17:56:03.18 6.2 × 5.1 50 9.67 ± 2.26 12.46 ± 1.83 11.8 × 11.0 82 1.51 ± 0.46 2.61 ± 0.46 ⋆⋆
76 18:14:13.50 -17:56:23.42 21.9 × 18.3 94 1.69 ± 0.51 16.03 ± 1.18 ± ± ≤ 0.357 ≤ 0.599

77 18:14:9.66 -17:56:00.17 8.7 × 7.1 31 9.03 ± 2.19 18.36 ± 1.91 18.7 × 10.5 26 0.67 ± 0.41 1.43 ± 0.41 ⋆⋆
78 18:14:15.10 -17:56:00.97 9.3 × 7.8 77 3.70 ± 1.07 9.22 ± 1.16 12.6 × 8.9 84 5.69 ± 3.26 7.90 ± 2.51 Free-free

79 18:14:13.83 -17:55:22.56 9.0 × 5.8 89 14.77 ± 4.52 22.06 ± 3.66 20.1 × 16.1 130 8.30 ± 3.63 28.78 ± 3.64 Free-free, outflow ?

81 18:14:10.89 -17:56:26.27 7.1 × 6.0 157 2.81 ± 0.66 3.67 ± 0.83 ± ± ≤ 0.149 ≤ 0.149 ⋆⋆
82 18:14:12.99 -17:56:13.95 14.1 × 12.1 84 2.40 ± 0.78 12.41 ± 1.27 ± ± ≤ 0.247 ≤ 0.333 CO-dominated

83 18:14:14.64 -17:56:01.05 10.6 × 7.0 93 7.51 ± 2.33 15.52 ± 2.11 13.6 × 9.2 80 13.85 ± 7.48 19.94 ± 5.77 Free-free

84 18:14:11.21 -17:55:37.38 6.4 × 4.8 60 7.00 ± 3.64 7.33 ± 2.84 17.1 × 13.6 97 1.38 ± 0.43 3.40 ± 0.44 ⋆⋆ Outflows

86 18:14:14.71 -17:55:47.75 9.3 × 6.7 102 8.18 ± 3.48 15.05 ± 2.72 13.8 × 11.5 4 13.19 ± 11.56 23.14 ± 8.91 Free-free

87 18:14:15.88 -17:55:27.51 7.9 × 6.4 51 4.21 ± 1.34 6.14 ± 1.17 15.6 × 14.1 99 0.48 ± 0.41 1.39 ± 0.41 ⋆⋆
88 18:14:16.65 -17:55:35.53 20.1 × 14.9 7 3.53 ± 0.72 29.80 ± 1.81 24.3 × 22.5 1 0.36 ± 0.07 1.43 ± 0.11 ⋆ CO-dominated

89 18:14:13.06 -17:55:09.91 10.0 × 7.3 71 2.62 ± 1.23 6.22 ± 1.87 15.9 × 11.2 103 1.06 ± 0.21 1.93 ± 0.21 ⋆⋆
90 18:14:10.92 -17:56:28.57 9.5 × 7.3 112 2.68 ± 0.70 7.33 ± 0.88 15.0 × 10.5 121 0.40 ± 0.23 0.59 ± 0.23 ⋆⋆
92 18:14:15.47 -17:55:39.00 11.5 × 9.2 50 4.18 ± 0.81 17.21 ± 1.42 19.2 × 16.5 142 0.96 ± 0.05 3.40 ± 0.05 ⋆
94 18:14:13.76 -17:55:15.57 9.4 × 5.9 76 9.69 ± 3.58 17.24 ± 3.18 ± ± ≤ 0.924 ≤ 0.925 Outflows

95 18:14:10.51 -17:56:14.47 7.5 × 6.1 149 3.51 ± 1.17 5.31 ± 1.23 ± ± ≤ 0.246 ≤ 0.247 ⋆⋆
96 18:14:12.92 -17:55:13.36 15.9 × 11.3 66 4.71 ± 1.56 21.43 ± 2.19 ± ± ≤ 0.676 ≤ 0.676

97 18:14:12.84 -17:55:49.01 7.3 × 5.1 64 3.29 ± 0.90 3.30 ± 1.01 18.8 × 16.1 85 0.54 ± 0.41 1.75 ± 0.41 CO-dominated

100 18:14:12.71 -17:55:32.45 7.6 × 4.6 15 2.69 ± 1.04 2.30 ± 1.26 ± ± ≤ 0.246 ≤ 0.246 ⋆⋆ CO-dominated

101 18:14:13.90 -17:55:12.17 10.5 × 8.1 4 7.33 ± 2.82 17.96 ± 2.86 ± ± ≤ 0.766 ≤ 0.769 Outflows

Notes. (a) Cores extracted by both getsf and Gext2D algorithms. A single star corresponds to a match only for location, a double star, corresponds to a match for the location, size and flux of the
source. (b) Nature of the core. If nothing is written, the core is not contaminated by any emission and is considered of prestellar nature.
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