Filament Formation via Collision-induced Magnetic Reconnection
- the Stick in Orion A (2021, ApdJ, 906, 80)

Shuo Kong, Steward Observatory, University of Arizona
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An Interesting Case: The Stick Filament
1. Isolated, straight, very young
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Coherent in molecular line PPV cube
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2. A critical
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Figure 1. Topology of the magnetic field represented as the gray texture with semitransparent color maps representing locations where the parallel and perpendicular
particle velocity components are accelerated for a 2D model with B. = 0.0 at ime 6.0 in the code units. The red and green colors correspond to regions where either
parallel or perpendicular acceleration occurs, respectively, while the yellow color shows locations where both types of acceleration occur. The parallel component
increases in the contracting islands and in the current sheets as well, while the perpendicular component increases mostly in the regions between current sheets. White
boxes show regions that are more carefully analyzed in this paper. The simulation was performed with the resolution 8192 x 4096. We injected 10,000 test particles
in this snapshot with the initial thermal distribution with a temperature corresponding to the sound speed of the MHD model.



Heiles (1997)
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I1G. 15—Map of Zeeman-splitting detections B . Positive ficlds are represented by crosses, and negative fields by squares; the calibration for 2 positive
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Soler (2019)

OrionA
18°00"

30°

-19°00°

30'

Galactic Latitude

-20°00°

214° 212° 210° 208°
Galactic Longitude

Fig. 9. Emission toward the Orion A region obscrved by Herschel at 160) (blue), 250 (green), and 500 um (red) and B, (drapery pattern) inferred
from the Planck 353 GHz polarization observations. The gray disk represents the size of the Planck beam. The red dot represents the size of the

Herschel 500 ym beam.



An isolated, straight, young filament
made by cloud-cloud collision
with magnetic reconnection?
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MRCOL at t=0.6 Myr

(a) MRCOL p(t — 0.3)
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Radiative Transfer: SimLine3D (Ossenkopf 2002)
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Physical Origin
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Collision-induced Magnetic Reconnection (CMR)
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Comparison with Kirk et al. (2017)
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Summary and Conclusion

1.  The Stick filament is very young, excellent target for the study of filament formation
2. The filament shows fork-like structures in velocity channel maps

3. We propose a collision-induced magnetic reconnection (CMR) scenario

4.  Synthetic observations reproduce observational features

5. Cores in the filament are confined by surface magnetic pressure

Future Prospectives:
1.  Star Cluster Formation? yes
2.  Star Formation Rate? slow?

3. More CMR Filaments in the Milky Way? we'll see...(Zeeman obs, Polarization obs)



