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An Interesting Case: The Stick Filament

1. isolated, straight, very young

colliding flows? turbulent shocks? magnetic fields?



Coherent in molecular line PPV cube

Stutz & Gould (2016)
The CARMA-NRO Orion Survey (Kong et al. 2018)
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2. A critical 
feature in 
C18O(1-0)  

kinematics: 
two velocity 
components

CARMA-NRO  
Orion Survey,  

Kong et al. (2018) 
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3. ring/fork-like fibers



Kowal et al.  (2011)

Magnetic Reconnection



Heiles (1997)



Soler (2019)
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An isolated, straight, young filament 

made by cloud-cloud collision

with magnetic reconnection?
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Athena++ (Stone et al. 2020) 
5123 uniform grid 

compressible, isothermal, inviscid  
magnetohydrodynamics (MHD),  

with self-gravity and Ohmic resistivity 
periodic boundary conditions 

4x4x4 pc3 computation domain 
 initial density nH2 = 420 cm-3 

collision velocity 2 km s-1 from obs 
temperature 15 K from obs 

magnetic field 10 μG from obs

Initial Conditions for MRCOL (fiducial)







MRCOL at t=0.6 Myr
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Radiative Transfer: SimLine3D (Ossenkopf 2002) 
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PV-diagrams 
for MRCOL



Physical Origin









Uniform density on both sides 
Collision does not trigger CMR



Collision-induced Magnetic Reconnection (CMR)



Grid 10242 Grid 20482 Grid 20482



F850 NH

MRCOL, Æ = °30±, FIR
Comparison with Kirk et al. (2017)

confined by  
cloud weight

confined by  
magnetic surface pressure

Magnetic surface term dominates rather than cloud weight



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)

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


