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How a "WorldWide Telescope"  
helped Astronomers discover the   
“Bones" of the Milky Way



3500 years of Observing

Ptolemy in Alexandria, 100 AD

Stonehenge, 1500 BC Galileo, 1600

Observatory Tower,  
Lincolnshire, UK, c. 1300

The “Scientific Revolution”

na
ke

d-
ey

e/
te

le
sc

op
e



More info at http://cosmology.carnegiescience.edu/timeline/1781 (Herschel); http://cosmology.carnegiescience.edu/timeline/1920 (Shapley-Curtis)

William Herschel’s Milky Way Galaxy in 1781

http://cosmology.carnegiescience.edu/timeline/1781
http://cosmology.carnegiescience.edu/timeline/1920
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Herschel  Space Observatory

“Glowing” 
Dust

The Andromeda Galaxy (M31)



“Glowing” 
Dust

“Dying” 
Stars

 Stars your 
Eyes would 

See

 For fun...

Dust + 
Dying Stars

The Andromeda Galaxy (M31)



3500 years of Observing
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Long-distance  
remote-control/ 
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“The Internet”

The “Scientific Revolution”

21st Century 
Virtual Observatories
& Online Astronomy
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"WorldWide Telescope"  

created by Curtis Wong & Jonathan Fay at Microsoft Research 
released 2008…open-sourced & hosted by  AAS 2015

http://tinyurl.com/yajvvpay


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. 



The Milky Way

“Galactic Plane”

“Galactic Plane”



“Is Nessie Parallel to the Galactic Plane?”

Yes but why not at Zero of Latitude (b=0)?



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

True Milky Way, modern

Sun is  
~75 light years 

“above” the  
IAU Milky Way  

Plane

Galactic  
Center is  

~20 light years 
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]
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In the plane, at distance of spiral arm!
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with tilt...eerily precisely...



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



100 pc

Smith et al. 2014, using AREPO

2014 Simulation



+20 pc

-20 pc

100 pc

Smith et al. 2014, using AREPO

2014 Simulation
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[demo]



6 out of 10 WWT-Identified Bone candidates  
turn out to be Excellent in “3D” 

(Positon-Position-Velocity space)

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



glue
multidimensional data exploration

2017  
“The Bone Wars”  

(& glue) 



wwtstories.org 

http://wwtstories.org


View and compare 
images from across the 

electromagnetc spectrum 

Finder Scope links to 
Wikipedia, publications, 
and data, so you can 

learn more

Context globe 
shows where 
you’re looking.

Microsoft® Research
WorldWide Telescope

Control time to study how 
the night sky changes 

Context bar shows 
items of interest in 
current field of view

Seamlessly explore 
imagery from the best 

ground and space-based 
telescopes in the world

Much more than “just” 
the sky at night!   

3D features can  take 
you to other planets, 

stars & galaxies.  

worldwidetelescope.org

Expert led tours of 
the Universe

[demo]

http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA
http://www.youtube.com/watch?v=1-tMp4WkQjA


A Rotating (Spiral) Galaxy Observed from its Outskirts...
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Where is “Nessie,” in 3D?

True Galactic Plane

IAU b=0

Notes:
IAU b=0 set from HI, which is uncertain by ~0.1 degrees
tilt of red w.r.t. blue would be (20/8400)*180/pi=0.13 degrees

Sgr A*

(l,b)=(0,0)

ray connecting the Sun to SgrA*

27
 p

c

7 
pc

Drawing is schematic--NOT to scale

How close to “in” the plane? At what distance & inclination to l.o.s?


