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We are interested in observing the early stages of star forming regions in order to probe the mechanisms which enable or disable star formation. In this context, we search
for imprints left in the gas of both active and less active star-forming clouds. Characterising their physical properties and dynamics may help to unravel the mechanisms which

allow
or prevent star formation from taking place.

Here we show our study of (sub)millimetre molecular line data to look at the dynamics and physical properties of nearby star forming regions, with particular attention to
the Serpens Main Cluster and the Pipe Nebula. Under the current era of large surveys, both in continuum and molecular lines, these studies can be extended to a number of stz

forming regions and help broaden our understanding of clustered star formation.

The Serpens Star forming region
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Dynamics

rotation , our velocity study of C!80 (Duarte-Cabral et al
ructure towards the south: two clouds in the line of sight,
entary structure of the SE sub-cluster (Fig. 4, 5 and 6).
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The Pipe Nebula, is a 6 degree long cloud,
with no star formation found this far
except on the B59 region (Fig. 8). The

B59 :

% several extinction cores in the Stem and
' Bowl of the Pipe appear to be inert. With
such a range of conditions within a same
cloud, the Pipe Nebula becomes a perfect
laboratory to understand the conditions
that allow or prevent star formation.

formation in Serpens.

... Physical properties

Using three transitions of
C80, we find a much more
complex structure in the SE
sub-cluster than in the NW.

The NW column densities
and temperatures are well
behaved and follow the dust
emission. However, in the SE,
the column density and
temperature peaks appear
between the submillimetre

" sources.

T Proposed Scenario
¥ "and tests with SPH simulations

We propose a scenario where the most recent burst of star formation in
Serpens results from the collision of two flows/clouds. We tested this hypothesis

with SPH simulations of cloud-cloud collision and have been able to reproduce

the mass, size and velocity structure of the SE
sub-cluster (Duarte-Cabral et al. submitted).
The simulations showed that a second
structure as the NW must have been only
indirectly affected by the collision, with
perturbations from the direct collision

speeding up its collapse (Fig. 7).
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As part of a larger study of the Pipe Nebula, we
have mapped B59 with ?CO, 3CO and C*0 (3-2) at
L JCMT. What we found, was that, unlike Serpens, this
regions seems to be under extreme influence from

its outflows (Fig. 9 and 10). The shape of the dense
material, both seen in extinction and in C80O is in
H close relation to the outflow bows and shocks,
H _ making the underlying dense structure hard to

extreme

unravel. The conditions of the cores in B59 is of
importance for comparison with the

remaining cores in the Pipe.
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