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We can visualize our catalogs; apply statistics, learning
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The power spectrum lets us avoid object finding




But: shape informs the non-linear universe
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In the modern universe, we need to interpret shape/phase










is it all just weather?

if not, it how do we interpret it?
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Why we were the first to see fibrous features: resolution
LAB Survey: 2005
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Why we were the first to see fibrous features: resolution
GALFA-HI Survey: 2011

Clark, JEGP, Putman 14



Declination

...that seemed to correlate with magnetic fields

14"04™

Right Ascension

14"32M

15"00™

Clark, JEGP, Putman 14



brief digression: B fields are critical, but hard to observe

dust grains
j: E % E vAg
D FTTT T TIIT T R TR A S <] >
L v Q
observer Po:f”'l'jed ; unpolarized star
ig magnetic light

fields

Hall 1949; Hiliner 1949; slide courtesy B. Gaensler



+3 sigma
-3 sigma
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We developed the Rolling Hough Transform (RHT)

Clark, JEGP, Putman 14



We developed the Rolling Hough Transform (RHT)
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We developed the Rolling Hough Transform (RHT)
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We developed the Rolling Hough Transform (RHT)
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We developed the Rolling Hough Transform (RHT)
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We developed the Rolling Hough Transform (RHT)
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We developed the Rolling Hough Transform (RHT)
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Linear features correlate nicely with starlight polarization

Clark, JEGP, Putman 14



he Southern Sky
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A weaker correlation: ubiquitous but not scale-free

Clark, JEGP, Putman 14



We can also apply the method to denser media
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The coherence is stronger on smaller scales

Clark, JEGP, Putman 14



The Chandrasekhar-Fermi method measures field strength

2 _ enr .
(B)" = &amp o(tan 6p)2

Chandrasekhar & Fermi 53, Heitsch+ 01



May be a way forward to resolved field strength estimates

Galactic Latitude
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May be a way forward to resolved field strength estimates

Galactic Latitude
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May be a way forward to resolved field strength estimates
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May be a way forward to resolved field strength estimates
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Shape information from images
of the diffuse phase of the universe
can be used to measure its
underpinning physical processes



