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“Science done right is fun with friends.”  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A “Cosmic Data Story”  
about “The Radcliffe Wave”
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demo: path-to.org

The Path to Newton

or

predictionx.org 

https://www.labxchange.org/library/pathway/lx-pathway:72afb67e-d4b0-45e3-a1fd-01bb36592b22/items/lx-pb:72afb67e-d4b0-45e3-a1fd-01bb36592b22:lx_simulation:2835149e
http://path-to.org
http://PredictionX.org
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Wolfgang Vieser,

Alyssa Goodman

WDCH by Refik Anadol

ESO “Supernova” Museum/Planetarium

Shall we illuminate this 
building with data?

June 15, 2023 

Garching, Germany
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“The Local Bubble,” in glue & 
3D printed

Alice Smith-Gleckhorn

Til Birnstiel

June 15, 2023 

Garching, Germany



Theo O’Neil
Ralf Konietzka

Catherine Zucker
Vienna, Austria
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Some recent actual talk slides…
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it looks like

glue-ing together the Milky Way 





Explore Explain

“The best roads are two-way.”



What is ?



It’s not an acronym. 



It is open-source software that
glues data, 
glues graphs & 
glues tools.



numbers (tables, arrays, spreadsheets)

data cubes

data

images & maps (FITS, JPEG, GIS and more)

(3D, 4D, and more)



data files’ common attributes are glued 



avoiding the need to merge data files



“graphs”
common statistical graphics

(scatterplots, histograms, tables, curves, overlays)

maps & images
(greyscale, color, contours, layer control…)

3D displays
(scatter plots, volumetric rendering, sliders…) 

specialized & custom charts
(dendrograms, polar plots, + domain-specific options) 





selections propagate across all graphs



for real-time data exploration & insight 



tools

web services (across domains)

plug-ins (user-defined formats, plots, layouts…)

command-line (built-in terminal, scriptable )





for easy customization



glues data, 
glues graphs & 
glues tools.

glueviz.org



save “sessions” to continue where you left off
export graphics
use/export to Jupyter environments
export to plot.ly (javascript)
export to augmented reality

learn how at glueviz.org.

BONUS: save, share, or publish what you learn—

http://plot.ly


glueviz.org

supported by solutions
glue
inc



glueviz.org gluesolutions.io/the-software/glupyter 

http://glueviz.org/
https://www.gluesolutions.io/the-software/glupyter


2020 2022 2023

2021

The “New Milky” Way online 
(early 2023 edition)

http://tinyurl.com/radwave
http://tinyurl.com/local-bubble-stars
http://tinyurl.com/local-bubble-b


Bialy et al. 2021

Ask for a demo later, please.



Konietzka, R., Goodman, A., Zucker, C., Burkert, A., Alves, J., Foley, M., Swiggum, C. 2023. To be submitted to Nature, June 2023. The Radcliffe Wave is Oscillating

https://ralfkonietzka.github.io/files/RW_final_figures/Figure_1.html 

Embargoed—please do not share—this slide will be removed from slides online.
The Radcliffe Wave IS Oscillating

https://docs.google.com/document/d/1OHXlo-Aw71CW8mijIxrpB6E_hukO95_-EV_WysIruGg/edit
https://ralfkonietzka.github.io/files/RW_final_figures/Figure_1.html


Putting it all together at MilkyWay3D.org

 

http://MilkyWay3D.org


Alyssa Goodman, Center for Astrophysics | Harvard & Smithsonian


it looks like

glue-ing together the Milky Way 



great 1D, 2D and 3D data manipulation, 
flexible architecture facilitating plug-ins, data 

transfer, and interactive data exploration; 
“glupyter” flavor runs in web pages

plug-in in-use on Hayden 
Planetarium dome 

plug-in shows  WWT images in 
context in 3.

limited 2D all-sky images

great 3D functionality

The “Perseus-Taurus Superbubble” 
a demo of the need for 2D-3D contextualization functionality

This video was composited using the WWT and OpenSpace, making 
some use of prototype plug-ins, but 2D and 3D imagery was aligned 
manually by experts.   As a generalizable STEM concept, it explains 
the deceptive “forced perspective” made possible in when objects at 
very different distances, in 3D,  appear to touch in 2D.

great 2D object and all-sky images

limited 3D functionality



glue
multidimensional data exploration



https://theo-oneill.github.io/magneticlocalbubble/ 

O'Neill et al. 2023 

https://theo-oneill.github.io/magneticlocalbubble/
https://theo-oneill.github.io/magneticlocalbubble/


demo: path-to.org

The Path to Newton

or

predictionx.org 
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IS ASTROPHYSICS  
BEING (RE)ORGANIZED?

The New Universe

Editor: Alyssa Goodman, Center for Astrophysics | Harvard & Smithsonian, @AlyssaAGoodman

MEMPHIS, SUNDAY OCTOBER 23, 2022

ARE COMPUTERS THE 
NEW TELESCOPES?

WHAT DO EXPENSIVE 
NEW TELESCOPES DO 

FOR HUMANITY TODAY?
Are mega-projects like ALMA, 
LIGO, JWST, and Gaia worth 
the billions?

Opinion

New galaxies in-silico, the early Universe 
without physics, and new stars forming 
in your hand.

Lone stargazers are a rarer and rarer 
breed in professional astronomy.  
Teams and data scientists seem the 
way of the future, and tools that talk 
to each other are essential.

https://twitter.com/AlyssaAGoodman/status/1546675001755111424?s=20&t=5dXg3hHAKqrEt3aN7ji5yA
https://www.google.com/search?q=fire+synthetic+milky+way&client=safari&rls=en&sxsrf=ALiCzsZCDHwMNCm1V89n3OPXaZM0lIGANg:1666455447654&source=lnms&tbm=isch&sa=X&ved=2ahUKEwiT1_annvT6AhVzomoFHR9rCzwQ_AUoAXoECAEQAw&biw=1261&bih=827&dpr=2#imgrc=0dUCq1bur14rzM


ARE COMPUTERS THE 
NEW TELESCOPES?









ELECTRONIC COMPUTERS

“ARE COMPUTERS THE 
NEW TELESCOPES?”

AI/MACHINE LEARNING

NUMERICAL SIMULATION

BAYESIAN STATISTICS

INTERACTIVE DATA VISUALIZATION


