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ABSTRACT

We present the first Herschel PACS and SPIRE results of the Vela C molecular complex in the far-infrared and submillimetre regimes at 70, 160,
250, 350, and 500 μm, spanning the peak of emission of cold prestellar or protostellar cores. Column density and multi-resolution analysis (MRA)
differentiates the Vela C complex into five distinct sub-regions. Each sub-region displays differences in their column density and temperature
probability distribution functions (PDFs), in particular, the PDFs of the “Centre-Ridge” and “South-Nest” sub-regions appear in stark contrast to
each other. The Centre-Ridge displays a bimodal temperature PDF representative of hot gas surrounding the HII region RCW 36 and the cold
neighbouring filaments, whilst the South-Nest is dominated by cold filamentary structure. The column density PDF of the Centre-Ridge is flatter
than the South-Nest, with a high column density tail, consistent with formation through large-scale flows, and regulation by self-gravity. At small
to intermediate scales MRA indicates the Centre-Ridge to be twice as concentrated as the South-Nest, whilst on larger scales, a greater portion of
the gas in the South-Nest is dominated by turbulence than in the Centre-Ridge. In Vela C, high-mass stars appear to be preferentially forming in
ridges, i.e., dominant high column density filaments.
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1. Introduction

Though relatively rare, high-mass (>8 M�) stars play a major
role in the energy budget of the interstellar medium where they
contribute to shape the composition and evolution of their natal
neighbourhood, as well as their host galaxy. The earliest stages
of high-mass star formation remain a process that is not well un-
derstood, due to a lack of suitable high-mass star progenitors.
Recent work has focused on finding candidate early stage proto-
stars indicative of the earliest stages of high-mass star formation
(e.g. Beuther et al. 2002; Hill et al. 2005; Motte et al. 2007;
Rathborne et al. 2007).

The Herschel imaging survey of OB young stellar objects
(HOBYS) capitalises on the unprecedented mapping capabili-
ties of the Herschel space observatory (Griffin et al. 2010) to
compile the first complete, systematic and unbiased sample of
nearby (<3 kpc) high-mass star progenitors (Motte et al. 2010;
Schneider et al. 2010b; Hennemann et al. 2010; di Francesco
et al. 2010). The HOBYS programme targets ten molecular
complexes forming OB-type stars, one of which is Vela C, at
five wavebands from 70 to 500μm. Herschel has already proven
useful in tracing both high- and low-mass star formation at all
evolutionary stages including prestellar cores, protostars, and

� Herschel is an ESA space observatory with science instruments
provided by European-led Principal Investigator consortia and with im-
portant participation from NASA.
�� Appendix A is available in electronic form at
http://www.aanda.org

filaments, as well as more evolved objects like HII regions (e.g.
Motte et al. 2010; André et al. 2010; Molinari et al. 2010;
Zavagno et al. 2010).

The Vela molecular region, often called the “Vela Molecular
Ridge” in the literature (Murphy & May 1991), is a nearby gi-
ant molecular cloud complex within the Galactic plane that is
comprised of four components labelled A through D. The en-
tire complex was observed in low resolution (0.5◦) J = 1−0 CO
by May et al. (1988), who found intense emission at relatively
low radial velocities. They estimated a total molecular mass in
the Vela region exceeding 5 × 105 M�, which was later con-
firmed by Yamaguchi et al. (1999) with low resolution (8 arcmin)
J = 1−0 12CO, 13CO, and C18O. From IRAS point sources and
protostellar energy distributions, Liseau et al. (1992) suggested
that tens of young massive stars exist toward the Vela region.
The Balloon-borne Large Aperture Submillimetre Telescope
(BLAST; Netterfield et al. 2009), observing at three submillime-
tre wavelengths (250, 350, 500μm) with resolutions between
36′′ and 60′′, confirmed that there are a large number of high-
mass star formation sites in the Vela molecular complex, includ-
ing Vela C.

The Vela C giant molecular cloud complex, the most massive
component of the Vela region, is an ideal laboratory in which
to study star formation. At a distance of 700 pc, Vela C is a
nearby star-forming complex at an early stage of star forma-
tion (<106 years), containing molecular outflows and many star-
forming regions detected in the far-infrared (IRAS; Wouterloot
& Brand 1989; Yamaguchi et al. 1999). Vela C is particularly
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Fig. 1. 3-colour image of Vela C, red = 250 μm, green = 160 μm and blue = 70 μm. The shorter wavelengths reveal the hot dust, such as the
HII regions RCW 36 (centre) and RCW 34 (right) which are clearly shown here in blue. The longer wavelengths show the cold, dense objects, such
as the cold dense network of filaments shown in red. There are many embedded sources within the filaments in Vela C. A scale bar is given in
Fig. 2 and the coordinates in Fig. A.1.

unusual owing to its proximity and the fact that it houses high,
intermediate and low mass star formation (e.g. Massi et al. 2003)
and so may provide clues as to what causes the different modes
of star formation.

2. Observations, data reduction, source extraction

Vela C was observed on 2010, May 18, as part of the HOBYS
guaranteed time key programme. The parallel-scan mode of
Herschel was used, allowing simultaneous observations with the
PACS (70 and 160μm; Poglitsch et al. 2010) and SPIRE (250,
350, 500μm; Griffin et al. 2010) instruments at five bands, using
the slow scan-speed (20′′/s). A total area of ∼3 deg2 was mapped
using two orthogonal scan directions. The PACS and SPIRE data
were reduced with version 5.0.1975 of the Herschel Interactive
Processing Environment (HIPE1; Ott 2010) adopting standard
steps of the default pipeline to level-1 including calibration
and deglitching. The pipeline was modified, for both PACS and
SPIRE, to include data taken during the turn-around of the tele-
scope, allowing better baseline subtraction. Calibration of the
PACS data has been found to be within 10% and 20% at 70 and
160μm, respectively (see the PACS observers’ manual), whilst
SPIRE calibration is within 10% for all bands (see the SPIRE
observers’ manual). Maps were produced using the HIPE level-
1 data and v7 of the Scanamorphos software package2 which
performs baseline and drift removal before regriding (Roussel
et al. 2011). Individual images at each waveband are shown in
Fig. A.1. Sources were identified using the multi-wavelength
multi-resolution getsources extraction routine (Men’shchikov
et al. 2010) which is consistent with the MRE-GCL algorithm
(Motte et al. 2003) used for the HOBYS programme during the
Herschel science demonstration phase (e.g. Motte et al. 2010).

1 http://herschel.esac.esa.int/HIPE_download.shtml
2 http://www2.iap.fr/users/roussel/herschel/index.html

3. Structure analysis

The Herschel maps of Vela C (Figs. 1, A.1), show cold fila-
mentary structures throughout the entire complex, as well as
bright emission at the shorter wavelengths, associated with the
RCW 36 cluster at the centre and RCW 34 in the north. RCW 36
is powered by at least one O8 or two O9 stars (Baba et al. 2004).

3.1. Column density and temperature maps

The dust temperature and column density maps (Figs. 2 and 3) of
Vela C were drawn by fitting pixel-by-pixel spectral energy dis-
tributions (SEDs; as described by Hill et al. 2009, 2010) to the
four longer Herschel wavebands (at the same 37′′ resolution),
assuming the dust opacity law of Hildebrand (1983) and a spec-
tral index of 2. Only the four longer wavelength Herschel bands
were used for SED fitting, as the 70μm data may not be entirely
tracing the cold dust which we are interested in.

The zero offsets were determined following the procedure
described in detail by Bernard et al. (2010), and applied to
the Herschel maps prior to fitting. This method uses the IRIS
(improved reprocessing of the IRAS survey) data (Miville-
Deschênes et al. 2005), which is at comparable resolution to
that of Planck, as well as the Planck HFI DR2 data (Planck
Collaboration 2011) to predict the expected brightness in the
Herschel PACS and SPIRE bands. The derived offsets are
obtained from the correlation between the Planck/IRAS expec-
tation and the actual Herschel data smoothed to the common res-
olution of the IRAS and Planck high frequency data. This appli-
cation to Herschel data has been used by Bernard et al. (2010);
Juvela et al. (2011). An alternate method was used by Könyves
et al. (2010) and Schneider et al. (2010b) who used extinction
maps to determine absolute calibration of their Herschel Aquila
and Rosette column density maps. Without the proper abso-
lute calibration, the dust temperature map can be overestimated
by ∼10 to 15%. The observed rms of cirrus noise determined
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Fig. 2. Left: dust temperature map (37′′, 0.12 pc) of Vela C, with the column density contours (Fig. 3) overlaid. The scale bar is 0.49 degrees.
Contours are 9.0×1021, 1.5, 2.4, 3.9, 6.4×1022, 1.0×1023 cm−2. Right: zoom to centre of map where a cold ridge is overlaid on the RCW 36 region.
White cross-marks correspond to those in black in Fig. 3.
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Fig. 3. Left: column density map with sub-regions, as defined at an AV > 7 mag, overlaid. The 13 most massive sources with (S:N > 50) are
denoted by a black cross. These sources have masses ranging from 20–60 M�. Right: column density (red) and temperature (dashed black) cut
perpendicular to the densest part of the main filament (cyan lines on left image). The green curve is a power law fit NH2 ∝ r−0.8 which is consistent
with a ρ(r) ∝ r−2 perpendicular to the filament.

directly from the column density map is ∼3.5 × 1021 cm−2, con-
sistent with that found for Aquila (André et al. 2010). A lack of
emission at IRAS 100μm, meant that the zero offsets could not
be determined for the 70 μm band, confirming our earlier deci-
sion to exclude it from the dust temperature and column density
maps.

These column density and temperature maps indicate that the
southern part of Vela C is dominated by cold, dense material, in
contrast to the centre of the map where a cold dense filament
(∼15–18 K), as well as warmer and less dense material coexist.

Recent Herschel results of the Gould Belt survey key pro-
gramme have revealed the presence of star-forming filamentary
structures above an AV > 7 mag (André et al. 2011, 2010), which
these authors interpret as being “supercritical” (i.e., gravitation-
ally unstable) filaments forming prestellar cores in their interiors
by gravitational instability. At an AV magnitude3 of 7, the Vela C
complex segregates into five distinct sub-regions: North, Centre-
Ridge, Centre-Nest, South-Ridge, South-Nest. (see Fig. 3). The
cloud structures which have 2 pc characteristic size-scales sup-
ports this segregation of Vela C into five distinct sub-regions
as shown by a multi-resolution analysis of the column den-
sity map (see Fig. 7 and Sect. 3.2). These sub-regions contain
1.9−4.2 × 106 M� (see Table 1).

The segregation of Vela C into five sub-regions is also seen
in molecular line data, such as the CO and C18O observations
of Yamaguchi et al. (1999). In their Fig. 4a, Vela C clearly

3 Here we define NH2 = 1 AV × 1021 cm−2 mag−1 (Bohlin et al. 1978).

segregates into the North, South-Nest and South-Ridge sub-
regions. The distinction between Centre-Ridge and Centre-Nest
is not as clear but exists, even at the 8′ resolution of these ob-
servations. There is a small velocity gradient throughout the
Vela C molecular cloud (see, Yamaguchi et al. 1999, for more
detail).

3.2. Filaments and mass concentration

To take a census of the filaments evident in the column den-
sity map and trace their crest4, the discrete persistent structure
extractor (DisPerSE) was applied to the map. DisPerSE works
on the principles of computational topology, namely the Morse
theory, and the concept of persistence, to identify topological
structure such as filaments, and connect their saddle-points to
maxima with integral lines (Sousbie 2011; Sousbie et al. 2011).

Figure 4 shows the crests identified from DisPerSE. Here,
“nest” depicts a disorganised network of filaments in contrast
to a single dominating filament which we name “ridge”, see
Sect. 5. Since the Centre-Ridge appears to be more efficient in
forming high-mass stars than the South-Nest (see Sect. 4) we
utilise analytical tools in the following sections to help quan-
tify this structural difference. Table 1 gives the parameters of
the filaments and their crest in each of the five sub-regions of
Vela C. This table shows that at low AV (AV = 7–25 mag), the
filamentary networks are similar in terms of coverage (ratio of
the number of crest points to the total number of points, Col. 4)

4 The crest is the maximum intensity profile along the filament.
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Table 1. Table of parameters resulting from DisPerSE, relating to the filamentary structure seen in Vela C.

Region Total Tot nb. Crest Crest Crest coverage at AV > Column density
mass pixels pixels coverage 50 mag 100 mag maximum mean on crest mean in whole region
×106 M� ×104 ×102 % ‰ ‰ ×1022 cm−2 ×1022 cm−2 ×1022 cm−2

North 3.7 5.5 3.0 5.4 1.93 0 9.3 1.8 1.0
Centre-Ridge 3.6 3.8 2.4 6.3 2.76 0.53 17.0 2.1 1.3
Centre-Nest 3.3 4.7 3.8 8.2 1.91 0 10.0 2.2 1.6
South-Ridge 1.9 2.9 2.2 7.5 2.79 0.44 19.6 2.5 1.6
South-Nest 4.2 7.2 4.7 6.5 0.49 0 8.2 2.1 1.4

Notes. The numbers listed in the table are with respect to each region, which are sensitive to the region definition at AV > 7 mag. Both of the
regions that we have labelled as “ridges” are clearly distinguished from other regions with respect to their density.

AV 25 mag
AV 50 mag
AV 100 mag

Fig. 4. The column density image of Vela C including the filamentary structure detected by DisPerSE, with cyan, blue and magenta representing
structures detected at AV > 25, 50 and 100 mag, respectively. Ridges in this instance appear magenta in colour. Note that this figure is the same as
presented in Fig. 3 with different colours only chosen here to highlight the crests. Bottom: zooms to South-Nest (left) and Centre-Ridge (right),
the two most contrasting regions with respect to filamentary structure.

in all sub-regions. The filamentary networks only differentiate
at high AV because only the Centre-Ridge and the South-Ridge
have formed high-AV structures. This can not be only a statis-
tical result since the South-Nest, Centre-Nest and North sub-
regions have slightly more pixels and more mass than the
Centre-Ridge and South-Ridge (see Table 1). Above AV >
50 mag all filaments identified have supercritical masses per unit
length and are thus likely gravitationally unstable (see discussion
in André et al. 2010). Figure 3 (right) shows that the Centre-
Ridge has a filament whose outer radius is ∼1–1.5 pc, in marked
contrast to those in the South-Nest which have radii ∼0.2–0.3 pc
(see also Fig. 4).

The column density and temperature probability distribu-
tion functions (PDFs) are presented in Fig. 5. Interestingly, the

South-Ridge and South-Nest are the coolest sub-regions, with
steep temperature PDF profiles spanning a narrow range
(<16 K). We focus here on the high-column density tails of
the PDF, which are clearly flatter (see Table 1, Fig. 5) in sub-
regions with high-density filaments: Centre-Ridge and South-
Ridge. Note that this behaviour is similar when considering only
the pixels along the filaments (i.e. from DisPerSE) and the pixels
forming these high-density tails directly correspond to structures
which we call “ridges” (see Sect. 5).

To follow the concentration of material within Vela C, a
multi-resolution analysis (MRA) was performed on the column
density map. MRA uses the wavelet transform to decompose a
data series in a cascade from the smallest scales to the largest
(mrtransform, Starck et al. 1994). A MRA decomposition on
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Fig. 5. Normalised column density (top) and temperature (bottom) prob-
ability distribution functions (PDFs) of Vela C and its sub-regions. Note
that the Centre-Ridge has a flatter column density slope than the South-
Nest and a bimodal temperature distribution.

nine scales, up to 38′, (i.e., ∼8 pc) was made. Figure 6 shows
the mass of cloud structures observed at certain scales after
removing negative levels, divided by the total mass, as a func-
tion of their characteristic lengthscale. Small scales (�0.07 pc)
represent dense cores, intermediate scales (�0.07 pc and �3 pc)
filaments and ridges while large scales (�3 pc) represent the
clouds. The South-Nest and Centre-Nest regions have similar
MRA profiles, as do the Centre-Ridge and South-Ridge regions
from scales 1–6. While the mass concentration into dense cores
(∼2–3%) may be roughly equivalent for each sub-region (see
Fig. 6), the concentration in filaments/ridges is higher and spans
a greater scale range in the Centre-Ridge and South-Ridge than
in the South-Nest: about 2/3 up to 1–2 pc versus ∼40% up to
∼0.6 pc. Such a difference in mean size (average length and outer
radius) is confirmed by a multi-resolution analysis of these fila-
ments using a curvelet image built from the column density map
(not shown here).

4. Low-mass vs. high-mass star formation in Vela C

The Vela C molecular complex offers a unique opportunity to
study nearby high- and low-mass star formation sites at high
spatial resolution with Herschel. Vela C is segregated into five
distinct sub-regions according to column density, each with
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Fig. 6. MRA decomposition of the Vela C column density map on nine
scales. Note the regular increase of mass ratio in the Centre-Ridge over
all scales, compared with the South-Nest which has a shallow increase
at <1 pc and a sharper increase >1 pc.

Fig. 7. Scale 7 (2 pc) of the MRA decomposition of Vela C. The five
sub-regions previously identified (Fig. 3) are confirmed by this analysis.

different characteristics and filamentary structure. Relying on
several methods, such as column density and temperature PDFs,
DisPerSE, and MRA we characterise these sub-regions and re-
late them to their ability to form high-mass stars in the near
future. Though the variation of their characteristics is probably
continuous, for simplicity we hereafter discuss in detail the two
most contrasting regions with respect to temperature and column
density – Centre-Ridge and South-Nest.

We have identified high-mass (>8 M�) compact sources with
the highest signal to noise (S:N > 50) in Vela C, see Fig. 3.
These 13 objects have masses ranging from 20–60 M� and are
thus capable of forming high-mass stars. Based on their size of
∼0.03–0.2 pc, these sources correspond to starless or protostellar
dense cores. Six of them are found in the Centre-Ridge region,
four in the North, two in the Centre-Nest and one in the South-
Ridge, while the South-Nest has none. Two of the sources in
the North region are associated with the HII region RCW 34,
and thus high-mass star formation. Of the remaining 11 high-
mass sources identified, seven of them are found in high-density
filaments, which we call “ridges” (see Sect. 5). A census of the
low- to intermediate-mass star formation in Vela C is presented
in a forthcoming paper by Giannini et al. (in prep.).

The Centre-Ridge sub-region has already formed a cluster
of massive stars, which is heating the low- to medium-density
(AV > 10 mag) molecular cloud next to it. The Centre-Ridge
is also home to a radio continuum source (Walsh et al. 1998,
08576-4334), discussed in detail by Minier et al. (in prep.). The
temperature PDF of the Centre-Ridge (and North) displays a
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bimodal distribution, affirming the presence of a hot pocket of
gas (RCW 36) around the OB cluster, and a cold filament which
has not yet been impacted, at least in its centre, by this clus-
ter. The warmer component arises solely from the HII regions
present, as expected (Fig. 2). In the absence of this warmer com-
ponent, the Centre-Ridge displays a temperature PDF profile
similar to that of the other regions, though extending to slightly
warmer temperatures. We measure a temperature of ∼15–18 K
for the inner part of the filament, which is slightly higher than the
∼10–12 K found in other parts of Vela C. Perpendicular to this
filament we measure a density profile close to that of the clas-
sical r−2 profile. Stellar winds or UV radiation from the nearby
OB cluster are expected to steepen a density profile (e.g. Lefloch
& Lazareff 1994; Hennebelle et al. 2003). The density profile
(Fig. 3, right) of this filament does not show such strong steep-
ening suggesting that it is not yet affected on large scales by the
proximity of the OB cluster. We have thus found massive stars
forming in a filamentary structure from initial temperature con-
ditions not very different to that found in low-mass star-forming
sub-regions like the South-Nest.

Each of the sub-regions of Vela C contains roughly the same
mass (1.9−4.2×106 M�) and, assuming a constant star-formation
efficiency, should form approximately the same number of mas-
sive stars. In contrast, the Centre-Ridge contains more massive
and thus denser cores than the South-Nest that may correspond
to the next generation of high-mass stars.

5. Filaments vs. ridges

In the column density image (Fig. 3 or 4) there is clear filamen-
tary structure throughout the entire Vela C complex, with the
brightest and densest filaments forming a ridge-like structure
running through the centre of the map (i.e. the Centre-Ridge).
Above an AV > 50 to 100 mag, there is little dense structure
detected by DisPerSE (see Fig. 4), whilst above 100 mag only
two filamentary structures are detected. We refer to these two
notable filamentary structures, which reach a column density
greater than 1023 cm−2, as “ridges”. Krumholz & McKee (2008)
suggest the existence of a column density threshold for massive
stars, where only clouds which have a column density >1 g/cm2

(corresponding to NH2 ∼ 3 × 1023 cm−2) can avoid fragmen-
tation and form massive stars. Whilst our results are consistent
with the high-mass star formation predictions of Krumholz &
McKee (2008), their models are based on a quasi-static view of
cloud formation and our data do not suggest the presence of a
definitive threshold between high- and low-mass star-forming
sites. In Vela C the main ridge is a massive supercritical fil-
ament that differs from a filament forming low-mass stars in
terms of its larger width (with a statistical distance between fila-
ments ∼1 pc compared with 0.2 pc) and more complex structure
(Minier et al., in prep.) leading to a wider FWHM when fit with
a single Gaussian (∼0.3 pc). Two sub-regions (Centre-Ridge and
South-Ridge) contain a ridge, (see Fig. 3), which is the domi-
nant density structure of each of these regions. In contrast, the
South-Nest region of Vela C houses a network of weaker fila-
ments. These filaments are less ordered than in the other regions
of the complex, suggesting governance or formation through
turbulence – see Fig. 4.

The few AV > 100 mag ∼ 3 pc filamentary structures identi-
fied in Fig. A.1 (500μm) have no equivalent in low-mass star-
forming regions (e.g. Arzoumanian et al. 2011). They corre-
spond to the dominating filaments that we qualified as ridges and
could be the potential sites of high-mass star formation. Such
ridges have been identified in other star-forming regions such

as DR 21 in Cygnus X (Schneider et al. 2010a) or W43-main in
W43 (Nguyen Luong et al. 2011). Such self-gravitating, massive
cloud structures with large aspect ratios are difficult to form in
numerical simulations of molecular clouds in static boxes but a
few good candidates may be seen in colliding flows simulations
(e.g. Heitsch et al. 2009).

6. Stellar content relative to cloud structure

Star formation is controlled by the interplay between gravity and
turbulence. On large scales, turbulence provides stability whilst
on smaller scales it can create local high density regions where
self-gravity can take hold. When a molecular cloud is mostly
shaped by turbulence, the mass of three-dimensional structures
should be directly proportional to the radius squared (M ∝ r2)
(Larson 1981) and when gravity is the dominant factor shaping
the molecular cloud, the relation is M ∝ r (Bonnor 1956). At
small and intermediate scales (<0.06–1 pc) the MRA profiles of
Centre-Ridge and South-Nest (Fig. 6) are consistent with a re-
lation for gravitationally-bound (Bonnor-Ebert-like) filaments,
while at scales >1 pc, the behaviour of the South-Nest (and
Centre-Nest) approaches that of a turbulent medium. A MRA
approach (Fig. 6) reveals a stronger concentration of material
in the filaments/ridges of the Centre-Ridge than in the South-
Nest. The mass distribution of the Centre-Ridge, i.e., well or-
dered dense structure such as the ridge and several high-mass
protostars, suggests that it is governed by gravity rather than tur-
bulence.

The column density PDF has been widely used by observers
and theoreticians to statistically characterise the cloud structure
as a function of the star-formation activity. Kainulainen et al.
(2009) find that the shape of their observed column density dis-
tributions changes with the star formation status, clouds with
active star formation develop a power-law tail at high column
densities, in agreement with some numerical simulations includ-
ing gravity (e.g. Ballesteros-Paredes et al. 2011). Our PDF anal-
ysis focuses on high-column density regions, above the AV ∼
8−10 mag mentioned for the beginning of such a power-law tail.
The striking difference between the flat tail of the Center-Ridge
and the steepening of the South-Nest reflects the presence or ab-
sence of a ridge. According to some models, tails are indicative
of gravity-dominated regions (Klessen 2000) but others suggest
that they are the signature of stronger cloud evolution (Cho &
Kim 2011).

Above AV > 30 mag, the Centre-Ridge reaches a higher col-
umn density with a flatter PDF than the South-Nest. A flatter
slope is expected for coherent structures created via construc-
tive large-scale flows rather than small scale turbulence (e.g.
Federrath et al. 2010). A higher column density is achieved when
the compression of material is stronger and thus the velocity dif-
ference of converging flows is probably higher. The PDFs of
the filament crest pixels (from DisPerSE, not shown) mirror the
PDFs of the corresponding sub-regions (Fig. 5) derived from the
column density map. The steeper PDF and the lower concentra-
tion of material in the South-Nest, with respect to the Centre-
Ridge, suggests this region to be more turbulent.

7. Summary

We present 3 square degree Herschel maps of Vela C in the
far-infrared and submillimetre, using the PACS and SPIRE in-
struments. The Vela C molecular complex houses both hot
evolved objects such as RCW 36, and more cold diffuse filamen-
tary structure. At AV = 7 mag, the Vela C complex segregates
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into five distinct sub-regions, which is confirmed by a mul-
tiresolution analysis. Using PDFs and a multiresolution analysis
both of the South-Nest and Centre-Ridge sub-regions, the two
most contrasting sub-regions, appear to be forming stars though
the Centre-Ridge contains more massive protostellar candidates
than the South-Nest. The above structure analysis suggests that
in Vela C high-mass star formation proceeds preferentially in the
very high column density dominant filaments we called ridges
(reaching NH2 ∼ 1023 cm−2) which may result from the construc-
tive convergence of flows. Such processes have been advocated
for the formation of high-mass stars (cf. Schneider et al. 2010a;
Csengeri et al. 2011).
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Appendix A:
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Fig. A.1. The 5 Herschel wavebands of Vela C, from top to bottom, 70, 160, 250, 350 and 500 μm. The observed rms level of cirrus noise in Vela C
is ∼6 mJy and 20 mJy, at λ = 70 and 160 μm, respectively and ∼200–500 mJy at the SPIRE 250, 350 and 500 μm bands. At shorter wavelengths
only those warmer objects, such as protostars and HII regions are seen. At longer wavelengths Herschel detects cold, deeply embedded filaments
and the progenitors of high-mass stars.
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Fig. A.1. continued.
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