
Nessie is a “Bone” of the Galaxy.

We can build a skeleton from bones.

+special thanks to Mark Reid



Once upon a time (2012), in an 
enchanted castle (in Bavaria)

...at a conference about 
“The Early Phases of Star Foration”



Andi Burkert asked a question: 

Is Nessie “parallel to the Galactic Plane”?

No one knew.

image: Spitzer IRAC/MIPS, GLIMPSE/MIPSGAL composite



WorldWide Telescope to the rescue...

Yes, parallel to the plane...and much longer than had been realized.
 But why not at Zero of Latitude (b=0)?



Where are we, really?
“IAU Milky Way”, est. 1959

True Milky Way, modern

Sun is 
~25 pc

“above” the
IAU Milky Way

Plane

Galactic 
Center is ~7 pc 
offset from the

IAU Milky Way 
Center 

+ =
The Galactic Plane is not quite 

where you’d think it is 
when you look at the sky.

[Blaauw et al. 1959]

This is GOOD news.  It means that we can see a 
(very foreshortened) “overhead” view of the 

Milky Way’s structure, if the Galaxy is flat enough, 
and high-contrast features can be resolved.
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Nessie is in the plane. And at distance of spiral arm.
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with tilt...eerily precisely...
How do we know 

the velocities? 
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A full 3D skeleton?

(flipped) image of IC342 from Jarrett et al. 2012;   WISE Enhanced Resolution Galaxy Atlas simulations courtesy Clare Dobbs

state of the art 
simulation 2013



Smith et al. 2014, using AREPO (hydro+chemisry, imposed spiral potential, no B-fields, no local (self-)gravity, no feedback)

100 pc

2014 Simulation



+20 pc

-20 pc

100 pc

Smith et al. 2014, using AREPO (hydro+chemistry, imposed potential, no B-fields, no local (self-)gravity, no feedback)

2014 Simulation



Cara Battersby
SMA Fellow

Catherine Zucker
2014 SAO REU from U. Virginia

just admitted to Harvard Astronomy PhD program!



Skeleton STEp 1: Where “should” the Bones be?



Skeleton step 2: Adding Velocity Information 

glue
multidimensional data exploration

glueviz.org

http://glueviz.org
http://glueviz.org


6 out of 10 Bone candidates Look Excellent in “3D”
(Positon-Position-Velocity space)

Blue image in the background shows CO position-velocity diagram based on Dame et al. 2001



tinyurl.com/galaxyskeleton

“We present the first evidence of additional 
bones in the Milky Way Galaxy, arguing that 
Nessie is not a curiosity but one of several 
filaments that could potentially trace 
Galactic structure.”

http://tinyurl.com/galaxyskeleton
http://tinyurl.com/galaxyskeleton


extra slides



The Milky Way “Galactic Plane”



Video courtesy of Chris Beaumont, Lead Glue Architect

glue
multidimensional data exploration

WorldWide	
  
Telescope



A Rotating (Spiral) Galaxy Observed from its Outskirts...
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