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“Astrovizicist”

— Airbrush/Photo = Photoshop — 3D Graphics

Spitzer GALEX [NEO]WISE Herschel NuSTAR Kepler ZTF LIGO EHT (+...)




Often data can tell the story...




... but sometimes it needs help.



Astronomy lllustrations
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“Early Work”




Galaxies of the "70’s




Power of Visualizations

Spitzer Space Telescope
Infrared Light

Messier 81 (2019)




Visualizations can deeply affect our
mental geography of the universe.

Even Especially Artwork.
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Visualizations for Communication
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The Data-Art Continuum






















The AstroViz “Trinity”
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Visualizing the Visualization Process
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Known Facts

Known
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Possibilities

Sometimes we include
falsehoods in the
service of clarity!

(e.q. exaggerated scale)
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Art +

Possibilities

Hypotheses




Case Study
The Milky Way




Why Do We Need to lllustrate the Milky Way?
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It showed up
EVERYWHERE...
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Art as Hypothesis







Case Study
Black Holes




Pop Culture Black Holes through the Years...

Space: 1999 (1974) Stargate SG-1 (20006) Cosmos 2 (2014)

The Black Hole (1979) Star Trek (2009)



Typical Black Hole Categories

Flat Swirly Things

Bowling Balls Bathtub Drains with Lens Flares



Classic Astro Viz? Kind of the Same...

Bowling Balls Bathtub Drains



But we've known for over 100 years that
black holes WARP LIGHT!




Why So Rare in Viz?

 Gravitational lensing is harder to create
e [t Is not what people expected to see



Getting the Warps into Black Holes

2010 Spitzer Release

2008 “Spaceship Spitzer”



2014: Then Came “Interstellar”...

Director: Chris Nolan Scientist: Kip Thorne

Intermediate “research” version

. . y Final “movie” version
iIncluding doppler eftects




...And Now Even Star Trek Gets It Right!

Star Trek Lower Decks Star Trek: Strange New Worlds
(2020) (2022)




Refractive
“funnel lens”




Light refraction mimics
gravitational detlection

Never bends more than 90°






Light paths should constantly
bend and even wrap arounad



Nested spherical
lenses can do this!

Technique Reference (YouTube): Blender 3D Mastering Black Holes by Samuel Krug



“Open Source” Black Holes in Blender

Blender is a free, open source
solution for 3D models &
animations.

[ts features rival top
commercial packages, and it
has a vibrant open support
community.

Simple Optics Node Tree






Short Blender black hole
renders are now (qualitatively)
INn the same ballpark...




https://www.black-holes.org

...as full general relativistic ray
traced black hole simulations
using supercomputer clusters!






Case Study
Exoplanets







TRAPPIST-1 Light Curve



















February, 2017



February, 2018






55 Cancri e (2011)



55 Cancri e (2015)



55 Cancri e (2010)



55 Cancri e (2017)





















