
Triggered Star Formation in a Turbulent ISM
Proceedings IAU Symposium No. 237, 2006
B. G. Elmegreen & J. Palouš, eds.
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Abstract. Since most stars are born as members of clusters(Lada & Lada 2003), it is important
to clarified the detailed mechanism of cluster formation for comprehensive understanding of
star formation. However, our current understanding of cluster formation is limited due to the
followings;

(a)Cluster forming regions are located at the far distance.
(b) There are complex mixtures of outflows and dense gas in cluster forming regions.
So, we focused on the Orion Molecular Cloud 2 region (OMC-2), a famous cluster-forming

region (Lada & Lada 2003) and the most nearest GMC. We observed the FIR 4 region with the
Nobeyama Millimeter Array(NMA), Atacama Submillimeter Telescope Experiment (ASTE). In
this region, there are 3 protostars (FIR3, FIR4, FIR5) which were identified as 1.3 mm dust
continuum sources (Chini et al. 1997) and driving sources of mixed outflows, and FIR 4 is the
most strongest source of 1.3 mm dust continuum in OMC-2. Molecular lines we adopted are a
high density (105cm−3) gas tracer of H13CO+ (J=1-0), a molecular outflow tracer of 12CO(J=1-
0) and 12CO(J=3-2), and SiO(J=2-1 v=0) as a tracer of shocks associated with an interaction
between outflows and dense gas.

From results of the 12CO(J=1-0) outflow, H13CO+ dense gas, and the SiO shock, the outflow
from FIR 3 interacts with dense gas in the FIR 4 region. Moreover the Position-Velocity diagram
along the major axis of the 12CO(J=3-2) outflow shows that the 12CO(J=1-0) and SiO emission
exhibits a L shape (the line widths increase in the interacting region in morphology). This is
an evidence of interaction between the outflows and dense gas (Takakuwa et al. 2003). From
result of the 3 mm dust continuum, the interacted region by the molecular outflow of FIR 3 is
an assemble of seven dense cores. The mass of each core is 0.1-0.8 M�. This clumpy structure
is evident only at FIR 4 in the entire OMC-2/3 region. There are possible that two cores are
in the proto-stellar phase, because 3 mm dust continuum source correspond to NIR source or
3.6 cm f-f jet source. From these results, cores in the FIR 4 region may be potential source of
the next-generation stars. In the other words, there is a possibility that the molecular outflow
ejected from FIR 3 is triggering the cluster formation in the FIR 4 region.
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