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“Virtual Observatories” 
21st century

3500 years of Observing

Ptolemy in Alexandria, 100 AD

Stonehenge, 1500 BC Galileo, 1600

Observatory Tower,  
Lincolnshire, UK, c. 1300

Reber’s Radio  
Telescope, 1937

Long-distance  
remote-control/ “robotic”  

telescopes 
1990s

NASA/Explorer 7  
(Space-based 
Observing) 

1959

“The Internet”

The “Scientific Revolution”

“Virtual Observatories” 
21st century



Uraniborg 
(Tycho Brahe, 1576)

W.H. Keck Observatory 
(1995+)

Galileo: 1610 Full-sky virtual astronomy: c. 2024?

~1% GDP of Denmark ~0.00002% GDP of US

Stjerneborg 
(Tycho Brahe, 1581)





Uraniborg 
(Tycho Brahe, 1576)

W.H. Keck Observatory 
(1995+)

Galileo: 1610 Full-sky virtual astronomy: c. 2024?

Stjerneborg 
(Tycho Brahe, 1581)



projects.iq.harvard.edu/seamlessastronomy

SEAMLESS
ASTRONOMY
Linking scientific data, publications, and communities

http://projects.iq.harvard.edu/seamlessastronomy/




WorldWideTelescopeJim 
Gray

2001 2007 2014





en.wikipedia.org/wiki/Google_Sky 

https://en.wikipedia.org/wiki/Google_Sky
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github.com/WorldWideTelescope

WorldWide Telescope was made Open Source by 
Microsoft Research after 7 year, $10M investment

https://github.com/WorldWideTelescope
https://github.com/WorldWideTelescope
https://github.com/WorldWideTelescope/wwt-web-client/blob/master/LICENSE.md


github.com/WorldWideTelescope

WorldWide Telescope was made Open Source by 
Microsoft Research after 7 year, $10M investment

Jonathan Fay 
Principal Architect

Curtis Wong 
Inventor 

[me]

https://github.com/WorldWideTelescope
https://github.com/WorldWideTelescope


WorldWide	  Telescope	  	  

	  for	  me?	  

What	  can	  

do?

v.	  2015.1



WorldWide	  Telescope:

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.

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.  

Expert led tours of 
the Universe

worldwidetelescope.org	  The	  Software

http:/adsass.org
http://worldwidetelescope.org


WorldWide	  Telescope: worldwidetelescope.org	  The	  Sky	  on	  the	  Web

http:/adsass.org
http://worldwidetelescope.org


WorldWide	  Telescope: worldwidetelescope.org	  Tours

use	  Tours	  as	  video

...or	  as	  guided	  paths

http:/adsass.org
http://worldwidetelescope.org


WorldWide	  Telescope:	  Customize	  (API) planck.ipac.caltech.edu/wwt

http://planck.ipac.caltech.edu/wwt
http://worldwidetelescope.org


WorldWide	  Telescope:	  Data↔Literature

WikipediaSIMBAD	  Data

ADS	  ArQcles

Fi
nd

er
	  S
co
pe

Web	  or	  Windows:	  “right-‐click”

http://planck.ipac.caltech.edu/wwt


WorldWide	  Telescope:	  ADS	  All-‐Sky	  Survey adsass.org

http://adsass.org
http:/adsass.org
http://wwtstories.org


WorldWide	  Telescope:	  ADS	  All-‐Sky	  Survey adsass.org [demo]
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WorldWide	  Telescope: flickr.com/groups/astrometry/	  ADS	  All-‐Sky	  Survey+

http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%3a%2f%2fwww.worldwidetelescope.org%2fwwtweb%2fShowImage.aspx%3freverseparity%3dfalse%26scale%3d18.5163711997%26name%3dBar-pt1-pl003_sm%26imageurl%3dhttps%3a%2f%2ffarm4.staticflickr.com%2f3820%2f11760827015_cb3707ebfa_o.jpg%26credits%3dalyssa%2bgoodman%2b(All%2bRights%2bReserved)%26creditsUrl%3d%26ra%3d54.3098782184%26y%3d625%26x%3d798%26rotation%3d-179.802212007%26dec%3d31.431266374%26thumb%3dhttp%3a%2f%2ffarm4.staticflickr.com%2f3820%2f11760827015_c769e30f70_q.jpg%26wtml%3dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%3a%2f%2fwww.worldwidetelescope.org%2fwwtweb%2fShowImage.aspx%3freverseparity%3dfalse%26scale%3d18.5163711997%26name%3dBar-pt1-pl003_sm%26imageurl%3dhttps%3a%2f%2ffarm4.staticflickr.com%2f3820%2f11760827015_cb3707ebfa_o.jpg%26credits%3dalyssa%2bgoodman%2b(All%2bRights%2bReserved)%26creditsUrl%3d%26ra%3d54.3098782184%26y%3d625%26x%3d798%26rotation%3d-179.802212007%26dec%3d31.431266374%26thumb%3dhttp%3a%2f%2ffarm4.staticflickr.com%2f3820%2f11760827015_c769e30f70_q.jpg%26wtml%3dtrue
http://adsabs.harvard.edu
http:/adsass.org
https://www.flickr.com/groups/astrometry/


WorldWide	  Telescope:	  Publishing tinyurl.com/paperofthefuture

http://tinyurl.com/paperofthefuture
http://flickr.com/groups/astrometry/


WorldWide	  Telescope:	  Publishing astroexplorer.org

Ophiuchus

http://www.astroexplorer.org


WorldWide	  Telescope: STEM	  in	  K12 wwtambassadors.org

http:/adsass.org
http://wwtambassadors.org


Gains in Student Interest and Understanding 
(“Traditional Way” vs “WWT Way”)

“Cooler than ‘Call of Duty’”
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John	  	  
Templeton	  	  
FoundaQon

SpaceThink

Life in the  
Universe

wwtambassadors.org

http://wwtambassadors.org


WorldWide	  Telescope: “Astronomy	  101” wwtambassadors.org

http:/adsass.org
http://wwtambassadors.org


WorldWide	  Telescope:	  Graduate	  Education
edukiosks.harvard.edu

tinyurl.com/wwtgradmodules

http:/edukiosks.harvard.edu
http://wwtstories.org
http:/edukiosks.harvard.edu
http://wwtstories.org


WorldWide	  Telescope: Outreach wwtambassadors.org

http:/adsass.org
http://wwtambassadors.org


WorldWide	  Telescope:	  Planetariums



WorldWide	  Telescope:	  Planetariums adlerplanetarium.org/  
shows/cosmic-‐wonder

http://www.adlerplanetarium.org/shows/cosmic-wonder


WorldWide	  Telescope: Learn	  more... wwtstories.org

facebook.com/openwwt

@openwwt

worldwidetelescope.org

http://wwtstories.org


what is the true nature of the 

structure of the Milky Way?”

does the Illustris simulation 

output resemble observed  
large-scale structure in the 

distribution of luminous galaxies?

where is Pluto and why 

isn’t a ‘planet’ anymore?

[demos]

http://wwtstories.org/BonesOfTheMilkyway/bonesofthemilkyway.html
http://www.illustris-project.org
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Illustris

[demo]



WorldWide	  Telescope: The	  Future



WorldWide	  Telescope:	  OpenWWT

glue
multidimensional data exploration

!



planetarium education outreach research publishing
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Government & Foundation Grants

Consortium  Members

Technology Partners

Staff @ Host Institution

Open-Source Devlopment (Consortium + … )

Publisher & Media Partners

WWT/AAS  Ambassadors WorldWide	  Telescope 
Ambassadors

Corporate & Industrial Supporters

     [ask January 4, 2016!]                       
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The future?

[according to James Vasile, a.k.a. “Gonzo”]



The future?

[according to James Vasile, a.k.a. “Gonzo”]



oldAstronomy
ADS All-Sky Survey

SpaceThink

Life in the  
Universe

Your 
scheme 

here



WorldWide Telescope SDK Overview


