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HI is an integral part of the mass cycle of formation
Probed by SKA-1

McClure-Griffiths+ 14
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FIG. 8.ÈFull-sky dust map for the NGP (top) and SGP (bottom)

The IRAS showed us lines in the ISM on large scale 

Low 1984; (image Schlegel, Finkbeiner, & Davis 98)



Starlight polarization captures stringy magnetic fields

Galactic Longitude

G
al

ac
tic

 L
at

itu
de

400                         300           200           100              0

50

-50

0

Heiles 2000; Crutcher & Heiles 2005



Phase information can be ignored in the CMB
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Magnetic fields are hard to measure without shape info
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Large Scale Structures in the ISM 97

Figure 1. H i velocity channel grey-scale image of GSH 277+00+36 at v =
36.3 km s−1. The image shows the multiple chimney openings as well as the
small-scale structure of the shells walls.

3. Physics of H I Shells: GSH 277+00+36 as an Example

Recent high resolution images of H i supershells have allowed us, for the first
time, to resolve a large fraction of the ISM evolutionary life cycle as related to
supershells. Figure 1 is a high-resolution image of a Galactic H i supershell,
GSH 277+00+36 (McClure-Griffiths et al. 2003). This image has a resolution
of ∼3′ across the entire 100 deg2 field, corresponding to a physical resolution of
∼6 pc at the distance of the shell. GSH 277+00+36 has a diameter of 610± 45
pc and an expansion velocity of 20 km s−1 (McClure-Griffiths et al. 2000) . In
order to explain its size and rate of expansion, McClure-Griffiths et al. (2000)
estimate an initial expansion energy of ∼2.4 × 1053 ergs. GSH 277+00+36 is

McClure-Griffiths 2009

Historically, we have looked at data to harness shape info



Two 2014 papers examine magnetized diffuse “filaments”
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Planck FIR is a great tracer of neutral column
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Planck FIR is a great tracer of neutral column

Planck Collaboration XXXI 13
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ALFA

Arecibo 305 m

GALSPECT

GALFA-HI is the largest Galactic HI survey



GALFA-HI DR1 is available to the public. DR2 soon!

JEGP+ 11



GALFA-HI matches IRAS / Planck resolutions
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3o

We noticed fibrous features in the ISM above the plane

Clark, JEGP, Putman 14

LAB Survey: 2005



3o

We noticed fibrous features in the ISM above the plane

Clark, JEGP, Putman 14

GALFA-HI Survey: 2011
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Fibers Planck 32

Mass Tracer 21 cm HI FIR dust emission

Magnetic Tracer Starlight polarization Dust emission 
polarization

Vision Method Rolling Hough 
Transform Hessian
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These 10,000 observations are quite sensitive!
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Starlight polarization can be sensitive to very low columns
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Polarized dust emission is ubiquitous, but less sensitive

Planck Collaboration XXXII 14



Fibers Planck 32

Mass Tracer 21 cm HI FIR dust emission

Magnetic Tracer Starlight polarization Dust emission 
polarization

Vision Method Rolling Hough 
Transform Hessian



Clark, JEGP, Putman 14

We developed the Rolling Hough Transform (RHT)
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Using the RHT is two lines of code

git clone https://github.com/seclark/RHT.git

python rht.py image.fits

https://github.com/seclark/RHT.git


Planck32 uses a Hessian matrix to determine orientation
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The Hessian-ized sky is quite complex

Planck Collaboration XXXII 14



Though Planck 32 examines a small fraction of that

Planck Collaboration XXXII 14



Both these methods are transforms not source finders

Arzoumanian+ 11
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“Filament” means many things to many astronomers

Shea 1849

Lowell 1905

Jeans 1919

Seyfert 1951
Chamberlain 1953



DisPerSE is specific about the definition of “filament”

“In this paper, we focus on presenting DisPerSE, a formalism and 
corresponding software specifically designed for analyzing the 
cosmic web and its filamentary network.”

Sousbie 11, Sousbie+ 11



The question you ask should motivate the method you use

Arzoumanian+ 11

“DisPerSE is a general method to identify 
structures such as filaments and voids in 
astrophysical data sets (e.g. gridded maps)”



if densities define filaments densities are always on filaments

Panopoulou+ 2014



Striations are not similar to cosmological filaments

Palmeirim+ 2013
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Striations are not similar to cosmological filaments

Palmeirim+ 2013



We’ve been here before…

Goodman+ 09
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How do we build tools to quantify these qualities?
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There are two bad options…

The Wrong Way

The Slow Way

The Friendly Way

The Slow Way

The Wrong Way



Fibers Planck 32

Mass Tracer 21 cm HI FIR dust emission

Magnetic Tracer Starlight polarization Dust emission 
polarization

Vision Method Rolling Hough 
Transform Hessian

Now let’s compare results



The RHT measures correlation between fibers and B
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The RHT measures correlation between fibers and B
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Fibers correlate tightly with starlight polarization

Clark, JEGP, Putman 14



Fibers are CNM features, and do not dominate the column
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Clark, JEGP, Putman 14

We examine the same correlation in the Southern Sky
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Fiber orientation does not weaken with distance

Clark, JEGP, Putman 14
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Planck32 also shows correlation between lines and B field

Planck Collaboration XXXII 14

15’ polarization
Large scale polarization



Magnetic correlation is a function of scale
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Field-“filament” correlation weakens at higher column

Planck Collaboration XXXII 14



Field-“filament” correlation weakens at higher column
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Field-“filament” correlation weakens at higher column
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Can we find B/filament anti-correlation statistically?

Palmeirim+ 2013
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The alignment weakens as we approach the molecular 
regime, mimicking results at higher densities
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