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Submillimeter Array observations

8 antennas (6m)

230 GHz

compact configuration: ~ 3” resolution




SCUBA 850um cont.

(grey contours)

SMA [.3mm cont.

(grey scale image)
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Thermal
fragmentation!?
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Source properties
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Nature of the compact sources

* no infrared counterparts were found

* densities and sizes are consistent with those of disks
and inner part of envelopes

Likely Class 0 (or early Class I) sources.

still tracing the fragmentation process




Mass gradient of the sources
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mass gradient coincides with
the velocity gradient along
the filament

what are the theoretical
predictions...?




Filaments are common in star forming clusters...

Ophiucus Corona Australis Spokes in NGC2264




Model
proposed by Phil Myers

1. compression 2. fragmentation

N\ Wi
C/ > & predicts that core

masses decrease
outwards

GMC clump compressed layer compressed layer Jeans fragments

3. condensation 4. collapse

Jeans fragment BE core BE core protostar

reproduces the IMF




Summary

* identified |6 protostars and 4 outflows
* spacing consistent with thermal fragmentation

* measured protostellar mass gradient that is consistent
with velocity gradient along the filament

* need ALMA to fully understand the process of
collapse and fragmentation of filamentary clouds!




With ALMA...

... the high angular resolution will allow us to:
probe if these sources are multiple
- to study fragmentation of low mass cores
identify what sources are driving the outflows
spatially resolve the disk from the envelope

... the high spectral resolution will allow us to:
measure the velocity dispersion of the sources
accurately measure infall and accretion rates
- test theoretical models for star formation within
filamentary clouds.




