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Why do we need a WorldWide Telescope 
and glue to solve the Mysteries of the Universe?
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Experience WWT at worldwidetelescope.org
Monday, October 28, 2013



Glue collaboration: Beaumont, Borkin, Goodman, Robitaille

[Later...
“glue the movie”!]

2013
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“Astronomical Medicine”
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“Keith” “Perseus”

“Astronomical Medicine”

“z” is depth into head “z” is line-of-sight velocity

http://am.iic.harvard.edu/
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High-Dimensional Data: “Cubes”

Monday, October 28, 2013

http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
http://www.pnas.org/content/99/1/455/F1.expansion.html
https://www-pls.llnl.gov/?url=science_and_technology-earth_sciences-ocean_temperatures
https://www-pls.llnl.gov/?url=science_and_technology-earth_sciences-ocean_temperatures
http://visiblecement.nist.gov/
http://visiblecement.nist.gov/


GENERALLY
1D: Columns = “Spectra”, “SEDs” or “Time Series”
2D: Faces or Slices = “Images”
3D: Volumes = “3D Renderings”, “2D Movies”
4D: Time Series of Volumes = “3D Movies”

1D
2D
3D
4D

Monday, October 28, 2013



Star Formation in Perseus mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al.)

Optical image (Barnard 1927)
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"Velocity"

Observed Spectrum

Telescope +
Spectrometer

All thanks to Doppler

Velocity from 
Spectroscopy
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Spectral-Line Mapping
Spectral Line Observations

Mountain Range No loss of
information

Loss of
1 dimension
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mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al.)

Optical image (Barnard 1927)

Perseus
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AstronomicalMedicine@

3D Viz made with VolView
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Perseus

“L1448+”
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Goodman et al. 2009, 1st 3D PDF in Nature

“3D PDF”
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2008: Dendrostar by Douglas Alan

http://am.iic.harvard.edu/index.cgi/DendroStar/applet
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3D

2D

Data Abstraction

Statistics

0
25
50
75
100

“Linked Views”
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DataDesk (est. 1986)

Monday, October 28, 2013

http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk
http://en.wikipedia.org/wiki/Data_Desk


Selection

John Tukey’s “Four Essentials” (c.1972)

Brushing Linking

MaskingRotation

Warning 
“details of control can make or break such a system”

Results...
1. for immediate insight
2. as visual source of ideas for statistical algorithms (...relation to SVM)

Picturing Isolation

and these “need to work together” 
in a “dynamic display”

Watch the PRIM-9 video at: http://stat-graphics.org/movies/prim9.html
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2010: Chris Beaumont comes to Harvard & Creates “3D Data Desk” in IDL

Video & implementation: Christopher Beaumont, CfA/UHawaii; 
inspired by AstroMed work of Douglas Alan, Michelle Borkin, AG, Michael Halle, Erik Rosolowsky
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3D

2D

Data Abstraction

Statistics
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3D

2D

Data Abstraction

Statistics
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Jan Vermeer. The Astronomer. (1668)

Contextual, 
High-Dimensional 
View

Flat, 
(Text-Based) 
View

Link

 “Linked Views”
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Glue collaboration: Beaumont, Borkin, Goodman, Robitaille

[Now...
“glue the movie”!]

Monday, October 28, 2013
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Glue + WWT

http://vimeo.com/57078802
Monday, October 28, 2013
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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.  

Experience WWT at worldwidetelescope.org

Expert led tours of 
the Universe

[demo]
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Evolution

1665 1895 2009 2013..230 yr... ...114 yr... ...4 yr...
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Supported by

https://www.cfa.harvard.edu/~agoodman/seamless/
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Linked Views in “d3po” 

Setptember 2013
Monday, October 28, 2013
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Calculations

Relative Strengths

Pattern Recognition
Creativity
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JohnTukey
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glueviz.org worldwidetelescope.org
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WorldWide Telescope Ambassadors

wwtambassadors.org
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