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The “ Unforgettable” Past 
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At Present
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The Future
(I can predict)  
The Future



A look at Charlie Lada’s FUTURE 
You know, what I 

really want next is to see 
my Universe in 3D…

The Future



Charlie Lada’s  Universe
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Charlie Lada’s  Universe glue
multidimensional data exploration
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glue
multidimensional data explorationLinked views of high-dimensional data
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figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”

glue
multidimensional data exploration

http://adsabs.harvard.edu/abs/2012AN....333..505G


1. “glue” data sets to each other 
2. drag data sets to visualize  
3. inspect cubes with 2D sliders  
4. adjust color 
5. inspect cubes as (superimposed) 3D volumes 

+ bonus—comparison with traditional views & sliders 

glue
multidimensional data exploration

sample ALMA (spectral-line) data cubes courtesy of Jorma Harju 
 

Find out more about glue, and download for free, at glueviz.org 

DEMO: 5 steps to revealing a wispy veil in 3D    The Future

http://glueviz.org


Jorma Harju

No merging of data sets—just glue them.

An ALMA core

glue
multidimensional data exploration



Just drag to visualize, e.g. series of 2D “channel maps.”

An ALMA core

glue
multidimensional data exploration



methanol

Adjust so each tracer is a different color. glue
multidimensional data exploration

o-NH2D



Create 3D views…

…see clearly 
“veil” of 

wind-blown 
methanol.

glue
multidimensional data exploration

methanol

o-NH2D



glue  
volume visualization

traditional rainbow  
channel maps

glue
multidimensional data explorationCOMPARISON 

result: happy unicorns result: previously unknown phenomenon 
(veil of emission) revealed





VIENNA



Data: CARMA-ORION (cubes), VISION survey (images), Alvaro Hacar (ALMA), Megeath catalog; demo online via Seamless Astronomy web site

glue
multidimensional data explorationThe Future



The “Radcliffe” Wave glue
multidimensional data exploration

WorldWide Telescope: worldwidetelescope.orgglue: glueviz.org

http://worldwidetelescope.org
http://glueviz.org
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João Alves, Catherine Zucker, Alyssa Goodman, 
Joshua Speagle,  Stefan Meingast, Thomas 
Robitaille, Douglas Finkbeiner, Edward F. 

Schlafly, and Gregory Green 2019,  
Nature (soon, we hope)

(embargoed, please do not distribute)
The “Radcliffe” Wave 

https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/radwave.html


The Future

Crete III++
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https://apod.nasa.gov/apod/ap190925.html
https://apod.nasa.gov/apod/ap190925.html


http://www.worldwidetelescope.org/wwtweb/ShowImage.aspx?reverseparity=False&scale=1.391323&name=Pelican_Akar_4554.jpg&imageurl=http://nova.astrometry.net/image/6916330&credits=Astrometry.net+User+(All+Rights+Reserved)&creditsUrl=&ra=312.592974&dec=44.255896&x=2763.5&y=1332.9&rotation=-92.29&thumb=http://nova.astrometry.net/image/6916332


Present: APOD in WWT

Future: (all of) ADS in WWT



The Future

Interactive Figures 
Data-rich Literature 

Code “in” Papers 
Plug-n-Play Software



Gaia DR2

AREPO MW

glue 3D

3D Dust

WWT

Maser VLBI

Years Ago
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How/why is Catherine Zucker’s thesis possible now?



glue
multidimensional data exploration

WorldWide 
Telescope

Charlie Lada
Alyssa, Tom, Catherine & João

Alyssa & Curtis Wong 
Charlie Lada

Soon!!!

Soon!!!
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With thanks to our sponsors…



standard data 
loaders

custom data  
loaders

standard 
1D, 2D & 3D 
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define new variables, 
import/export insights, 

interactive plots for the web, 
save state, all from GUIbu

ilt
-in

?

link data files’ 
attributes

highlight live or 
algorithmic selections 

with Boolean logic

custom buttons, features

user config.py file 
(loaders, colors, plot types, +)+o
pti

on
s

access to all matplotlib functions 
through built-in IPython terminal

run & interact with glue from  
Jupyter environments & other tools

glueviz.org 

glue	handout	from	Crete	III,	2019						@glueviz

http://glueviz.org


10QViz.org 

http://10qviz.org



