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• Filaments small and large, old and new
• Building a filaments atlas for Milky Way
• A unified, filamentary view of ISM?
• Future developments with SEDIGISM
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Outline
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What is a filament?
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SEDIGISM full data release (2020 Dec)
(“Structure, Excitation and Dynamics of the Inner Galactic Interstellar Medium”)
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Filaments are known long time ago

Optical dark clouds 1979 IR-dark clouds, Egan et al. 1998

Cartoon by Jackson et al. 2010
based on Chandrasekhar & Fermi 1953
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Andre et al. 2010, Aquila
Cores on filaments

Hacar et al. 2013, Taurus
“Bundles of fibers” (thermal filaments)



Wang et al. 2015MNRAS.450.4043W
ESA feature article

Largest, coldest, densest 
filaments in our Galaxy
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http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=2015MNRAS.450.4043W&db_key=AST&link_type=ABSTRACT


An extreme IR-dark cloud “Nessie”
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“Nessie” as first identified “bone” of MW

Goodman et al. 2014 ~80 pc

Bones of Milky WayZucker et al. 2015
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Hunting for large filaments

Ragan et al. 2014
Abreu-Vicente et al. 2016

“Giant Molecular Filaments”
Mostly located inter-arm.
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Herschel sees hidden filaments
mostly on-arm

Wang et al. 2015
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Step 1: visual inspection
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Herschel 70/160/350 um



Step 2: inspect N, T maps

Background removal:
SED fitting:
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Step 3: velocity coherence
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H,X L,HWang et al. 2015
“Bones” of Milky Way
Morphological classification

Herschel Hi-GAL
SED fitted column density

Code available at
https://ascl.net/code/v/1837

https://ascl.net/code/v/1837
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Automated identification: connecting (p,p,v) points 
using minimum spanning tree (MST)
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Automated identification: connecting (p,p,v) points 
using minimum spanning tree (MST)
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Automated identification: connecting (p,p,v) points 
using minimum spanning tree (MST)



Definition of filament
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Definition of “bone”

A large filament that:
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Wang et al. 2016ApJS..226....9W
AAS NOVA Science highlight

Red: 0.87mm
Cyan: Spitzer MIR

http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=2016ApJS..226....9W&db_key=AST&link_type=ABSTRACT
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Wang+15 Wang+16 Ragan+14Zucker+15

Zucker, Battersby, & Goodman 2018: a “standardized” analysis of large filaments using 
the Reid+16 arm model:
- 1/3 are bones, consistent with Wang+16
- Highly elongated filaments can trace spiral arms
- Observation-driven simulations now catching up (e.g., Smith et al.) 



Table from Zucker, Battersby, & Goodman 2018

CfA

MPIA

ESOàPKU

Current status of the bone-hunting game

We have developed two independent methods to search for large filaments:
(1) Find the coldest structure directly in FIR emission
(2) Unbiased automated search using MST
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ATLASGAL - The APEX Telescope Large Area Survey of the Galaxy

Yifei Ge (盖逸飞), PKU student 
PhD project: full census of filaments and characterization
Finished: auto identified 160+ large-scale filaments (Ge & Wang, ApJS, submitted)
Ongoing: structure and kinematics analysis
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Dense gas mass fraction



28

Internal structure

Hacar et al. 2013



Wang 2018Also note the global velocity gradient shown by the yellow line
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https://ui.adsabs.harvard.edu/abs/2018RNAAS...2...52W/abstract
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Hierarchical filaments (Henshaw et al. 2020)
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Fluctuation in velocity
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Fluctuation in density
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Same period; phase shift
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A unified view?



Profiling filaments using SEDIGISM
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