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3D PDF



Evolution since the Revolution

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

[demo flickr-WWT]
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[Demo]



Experience WWT at worldwidetelescope.org
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ing together
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Earth





2007

The AstroMed Story

“Viz has failed 
the scientific 

community…”

Computer
Scientist

Computer
Scientist

Astronomer

Unsuspecting
Undergrad

2009

2011

Michelle Borkin is now a SEAS PhD Student, 
advised by Profs. Alyssa Goodman (Astronomy) 
and Hanspeter Pfister (SEAS), and IIC
+AstroMed became the bases for the Viz-e-Lab
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“Keith” “Perseus”

“Astronomical Medicine”

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

(This kind of “series of 2D slices view” is known in the Viz as“the grand tour”)



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



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



Spectral-Line Mapping
Spectral Line Observations

Mountain Range No loss of
information

Loss of
1 dimension



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



“Keith” “Perseus”

“Astronomical Medicine”

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

http://am.iic.harvard.edu/

http://am.iic.harvard.edu
http://am.iic.harvard.edu


Perseus

Mountain Range

13CO (Ridge et al. 2006)



AstronomicalMedicine@

3D Viz made with VolView



“High-dimensional” or “Multivariate” Data 
(Astronomy=Biology)

Goodman et al. Nature, 2009 Elde et al. Nature, 2008



3D

2D

Data Abstraction

Statistics
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“Linked Views”



“Linked Views”: DataDesk (est. 1986)
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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

http://stat-graphics.org/movies/prim9.html
http://stat-graphics.org/movies/prim9.html


Exemplar: Linked Dendrogram Views in IDL

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



1970 1980 1990 2000 2010

PRIM-9 
PRIM-H

XGobi

John Tukey’s Legacy 

GGobi
RGGobi
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JohnTukey

http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d
http://onlinelibrary.wiley.com/store/10.1002/asna.201211705/asset/505_ftp.pdf?v=1&t=h3nkvzhv&s=5b5b7ca3564eee0e7fc4410b1ea2a1ebc1509c1d


[Beaumont elevator slides]

glueviz.org



Glue collaboration: Beaumont, Borkin, Goodman, Pfister, Robitaille

glueviz.org

[demo]



ing together
the Universe

and the
Earth

Alyssa A. Goodman • Harvard-Smithsonian Center for Astrophysics • @aagie

glueviz.orgworldwidetelescope.org



WWT in Higher EdWWT Ambassadors
“T

ou
rs”

WWT in Research

milkywaybones.org

“Cooler than ‘Call of Duty’”

http://edx.org
http://edx.org
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/john-huchras-universe
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/eagle-nebula
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/dust-and-us
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/galileos-new-order
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://wwtambassadors.org/wwt/tours/ring-nebula
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
https://vimeo.com/57078802
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
http://theastrodata.org/dvn/dv/complete;jsessionid=0ea9c4fccd4124d862670b3ea270
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
keynote:/Volumes/TerraNova/Users/agoodman/Google%20Drive/Nessie%20Paper/Talk%20Slides/aas_bones.key
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/
http://www.cfa.harvard.edu/vizelab/


View and compare 
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electromagnetc spectrum 

Finder Scope links to 
Wikipedia, 

publications, and data, 
so you can learn more

Context globe 
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What’s the 3D “magnetic lasso”?

How do you use it with a mouse?

How can a human “steer” computer-aided selection?

3D Selection
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Reviving “Dead” Data
astrometry.net + flickr + WWT

astrometry.net

[published 1927]

http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.library.gatech.edu/bpdi/bpdi.php
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dFalse%2526scale%253d33.08750%2526name%253dbarnardoph%2526imageurl%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_b.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d246.421365149%2526y%253d512%2526x%253d512%2526rotation%253d178.34%2526dec%253d-23.6749819397%2526thumb%253dhttp%253a%252f%252ffarm6.static.flickr.com%252f5216%252f5495030376_4c2965e0fe_t.jpg%2526wtml%253dtrue
http://astrometry.net/
http://astrometry.net/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://www.flickr.com/photos/66496709@N00/5495030376/
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org


`



!
!"#$%&#'%$

()#"*&+,
"-&.$/

(01$*#,2&#&

345
()#"*&+,
"-&.$/

6789:7;,2:<:=:>?

:228<8(3:!,2:<:=:>?

!"#$%&'()*+'%#
,!#%-$./

"!0#"),'#"$%,'!01"','.#

##'2#3,$.$./

:/#%4#&..$@,+"#$%&#'%$

:/#%4A%$B$%$5*$@,"-&.$/

!"#$%&"'()
*($(
)(+,&

())-#.+
)"$,&($/&,
!,($0(1

2(#(
(&'!"3,#

2:<:,C8?D?7>

!"#$%&
%'()#*(!+,

slide courtesy of Alberto Pepe

Seamless Astronomy: ADS All Sky Survey


