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Do filaments cross 

“core” boundaries?



CoherenT Cores

Islands of Calm in turbulent Seas(?)

 

30-year story: Myers & Benson 1983, Goodman et al. 1998, Pineda et al. 2010, 2011, 2014
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many thanks to Jaime Pineda & Jens Kauffmann for this figure
COMPLETE data: 13CO from Ridge et al. 2006; NH3 from Pineda et al. 2010
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the B5 region, in Perseus
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STRONG Evidence for ”Velocity Coherence” in Dense Cores

GBT NH3 observations of the B5 core (Pineda et al. 2010)

greyscale shows NH3 velocity dispersion, 
arrows show gradient in dispersion

non-thermal line width 
constant in core, then 
jumps abruptly to 
turbulent values

NH3 .Benson & Myers 1989

 



R.A.

D
ec.

vLSR

many thanks to Jaime Pineda & Jens Kauffmann for this figure
COMPLETE data: 13CO from Ridge et al. 2006; NH3 from Pineda et al. 2010
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Position-Velocity structure of the B5 region in Perseus



But then...

Pineda et al. 2011

VLA (Jaime) found sub-structure

gold contour 
shows 

“coherent” core



but maybe it’s different?

isothermal, 
hydrostatic filaments, 
not turbulent ones?

Pineda et al. 2011



But what if filaments continuE across “core” boundaries?!

blue =VLA ammonia (high-density gas); green=GBT ammonia (lower-res high-density gas); red=Herschel 250 micron continuum (dust)

Goodman, Chen, Offner & Pineda 2014 in prep. Herschel data from Gould Belt Survey
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Pineda, Offner, Parker, Arce, Goodman, Caselli, Fuller, Bourke & Corder 2015, to appear in Nature (do not reproduce without permission)

shhh...
We now also know that b5 is forming a bound cluster

“filament fragmentation 
on scales of ~5,000 AU 

offers a viable pathway to the
formation of multiple systems”



Filaments offer pre-existing density enhancement.

Collapse is rapid enough that aboriginal filament is not erased, even 
within a “coherent core.”

In B5, small bound cluster will form c. 40K years from now.



Filaments offer pre-existing density enhancement.
Collapse is rapid enough that aboriginal filament is not erased, even within a “coherent core.”
In B5, small bound cluster will form c. 40K years from now.

Now, we (all!) need to try FIVe, from Hacar et al. 
2013, to study “coherent” core-filament relation.

N2H+ on C18O

N2H+ on 
1.2 mm continuum



Comparing Scales

B5 (Pineda et al.)Taurus (Hacar et al.)



B5-ish Simulation (no Magnetic field)

Offner (priv. comm.) 2014



B5-ish? Simulation (With Magnetic field)

Chen & Ostriker 2014



To the same scale...

B5 (Pineda et al.)+Zapata et. al. 2013MHD (Chen & Ostriker 2014)


