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https://www.labxchange.org/library/items/lb:HarvardX:0498fd0e:lx_simulation:1


PredictionPhenomenon



Observation* Data Rule Theory Explanation Prediction

Correct

*or, Experiment*

(How) The Path to Newton→ The “Padua” Rainbow

Phenomenon



The “Padua” Rainbow



Phenomenon Observation Data Rule Prediction

Mendel

Phenomenon Observation Data Theory Explanation Prediction

Darwin

Phenomenon Observation Data Rule Prediction

Kepler

Phenomenon Observation Data Rule Theory Explanation Prediction

Newton

NO FULLY PREDICTIVE GENERAL THEORY

Fully Predictive GENERAL THOERY

1865

1859

1609

1687



The FUTURE of the Future(?)





with many thanks to Immaculata De Vivo & Jonathan Foster

https://www.predictionx.org/writings
https://www.gluesolutions.io/social-impact






“Lost without Longitude”



“Lost without Longitude”



Earth as a Clock 

Why Lunars are Hard

Jupiter’s Moons

Latitude & Longitude

The Celestial Sphere

Lunars on the Sky



path-to.org

http://path-to.org


Seeing the Future

Data
Visualization

Teaching 
& OutreachStar 

Formation
Climate 
Change

Galactic 
Structure

Scientific
Computing

Of the Universe, Data, Learning, and Digital Scholarship

Alyssa Goodman,  
for London Vallery, with many thanks to Annie Valva,  
Curtis Wong, Howard Cutler, Immaculata De Vivo,  
Drew Lichtenstein, Jais Brohinsky, and MANY others

predictionx.org

http://predictionx.org




Seeing the Future

Data
Visualization

Teaching 
& OutreachStar 

Formation
Climate 
Change

Galactic 
Structure

Scientific
Computing

Of the Universe, Data, Learning, and Digital Scholarship

“Part 2”  
THANK YOU ALL SO VERY MUCH!

—Alyssa
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—and thanks Anna, SOC!

“Part 2”  
Especially Catherine!!



Special thanks to Phil & Alex for the “Refreshments…”





You are all part of this 
crazy network— 

THANK YOU!









Johannes Kepler, 1571 The Kepler Observatory, 2007 

A lot can happen in “just” 435 years…
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Sort of a plan…



Data Star 
Formation

Galactic Scientific

PAST PRESENT FUTURE

simultaneous  
accretion (from/along 

filaments) 
and excretion (by 

outflows and winds)

(more) temporally-resolved 
observations on disk scales

simulations — WITH 
magnetic fields and 

feedback — from 
“galaxy” to “filament” to 

“core” to “disk” to 
“planet” scales

Snell et al. 1980 Hsieh et al. c. 2022

Image from VISIONS, Meingast et al.

http://timelineconsortium.org
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Priscilla Frisch c. 1990s, 2002 & earlier Zucker et al. 2022

Frisch 1998—> Opher et al. 2022

>>Zucker et al. 2022

SO MANY 
MORE 

BUBBLES

https://link-springer-com.ezp-prod1.hul.harvard.edu/chapter/10.1007/BFb0104732
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Real 3D 
Zucker et al. 2020

Immersive (AR?) 6D, 
with magnetic fields…

Fake (p-p-v) 3D 
c. 2006
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Vienna Meeting, thanks Joao Alves et al. 
2015 (thanks to Felice Frankel)

Swiggum et al. 2021; Foley et al. 2022 
glue→plot.ly by C. Zucker

“All the Bubbles” and much more,  
using Digital Universe, glue,  

OpenSpace, WWT  at  
AMNH/Hayden Planetarium 

late 2022, and beyond!

http://plot.ly
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see Bialy et al. 2021Sutherland 1965 2022??

http://citeseer.ist.psu.edu/viewdoc/summary?doi=10.1.1.136.3720
https://sites.google.com/cfa.harvard.edu/dimensionsofdiscovery/home#h.gm867ad097et
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AR

*thanks again to Delightex, Dr. Catherine Zucker plus Prof. Arzu Çöltekin & her students Luca Fluri and Andreas Ambühl at Fachhochschule Nordwestschweiz 

PROTOTYPE AUTOMATED OUTPUT FROM GLUE…*

VIDEO DEMO

https://www.youtube.com/watch?v=J9zeZGI7zJQ
https://gitlab.fhnw.ch/luca.fluri/21fs_iit02_glue_ar
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Jake Emerson for JAX c. 2022

“The CUBE” & glue genesThe Human Genome Project

1990-c. 2001

Spatial Transcriptomics

2022++
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Hansen et al. 1981
Data Commons.org 

Data+Climate 
@Harvard

https://sites.google.com/cfa.harvard.edu/data-climate/home
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Take-a-Sweater.com 2012 CosmicDS, Prediction Project

Path to Newton 
Path to Einstein 
Path to Darwin 

Path to Modern Genetics

http://takeasweater.com
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Goodman et al. 2015  Bialy al. 2021



I promise to finish this soon!  
(See arxiv for now, Goodman, 

Borkin & Robitaille 2018)

“New Thinking on, 
and with, 

Data Visualization”





A travel tip…



…think about dimensions, 
(not just) glue.

And…



"If you got a dream, chase it,  
‘cause a dream won’t chase you back.”


