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The Problem

Nearly everything we know about the Universe comes
from studying light and running computer simulations.

Most astronomy data consist of 2D images or spectra,
even though the Universe is at least 4D.

Can we do better than pretty pictures?

Can we teach the wonders of the Universe to those
with visual impairments?

YES!/
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The 3D Structure of the Homunculus

Full spectral mapping (2990 A — 24,790 A) of
the entire Homunculus Nebula in March 2012
with the Very Large Telescope in Chile.

Assemble a data cube. Focus on molecular
hydrogen infrared emission, which traces
fronts and backs of lobes.

Image Credit: ESO/H.H. Heyer
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The 3D Structure of the Colliding Winds




3D Printing the Wind-Wind Collision Region
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Madura et al. 2015



3D Printing the Wind-Wind Collision Region
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Enormous Outreach & Education Impact

STEM Career Exploration Week:
SCCB: June 19th —23rd 2017
July 2314 - 27t 2018

Purpose:

Use 3D printing technology to help high
school students that are visually impaired
explore STEM careers using 3D tactile
models and sonification, and to introduce
students to professional role models that are
blind and who have successful STEM careers.
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STEM Career Exploration Week:

June 18th—22nd 2018

3D Printer Kit-Build Weekend: September 7th —9th 2018
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Blind and Visually Impaired Students
Explore Careers at Unique STEM Camp

BSBP Training Center works with NASA to host first-ever career exploration lab
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Enormous Outreach & Education Impact

IAU “Inspiring Stars” Exhibition, Vienna, August 2018
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Some 3D Models Freely Available
via NASA and IAU Websites

http://nasa3d.arc.nasa.gov/
http://sion.frm.utn.edu.ar/iau-inclusion/

NASA 30 Resaurces (Dels)

Eta Carinae Homunculus Nebula
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Tactile 3D models — Repository

Star Map
supported by FOPAA (Fundacion Observatorio Pierre Auger Argentina)

3D Moon

from “Touching the Moon” and “A Touch of the Universe” projects

3D Mars
by the Astronomical Observatory of the University of Valencia, Spain

Northern celestial hemisphere £ GuEo
from “A Touch of the Universe” project D ¥ Mosie
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Cosmic Sculpture - a 3D globe of the Cosmic Microwave Background

Clements, David L; Sato, Suzu; Portela Fonseca, Ana. Imperial College
London

http://nasa3d.arc.nasa.gov/detail/eta-carinae-homunculus-nebula

NASA 3D Resources
Here you'll find a collection of 3D models, textures, and images from inside
NASA. All of these resources are free to download and use.

http://nasa3d.arc.nasa.gov/detail/eta-carinae-high i AP

design app SketchUp. Try keywords as space or astronomy to find many 3D
models.

Printable 3D Chandra Spacecraft
NASA’s Chandra X-ray Observatory in 3D printable form. (Credit:
J.Doroshenko & NASA/CXC/SAO (CC3.0))

First 3D Supernova Remnant

A 3D model of Cassiopeia A, the 300-year old remains of a stellar explosion
that blew a massive star apart, sending the stellar debris rushing into
space at millions of miles per hour. (Credit: NASA/CXC/SAO)

http://sion.frm.utn.edu.ar/iau-inclusion/?page_id=647



The Next Steps

» Secure funding and make more models/lessons
» Extend to more schools

> Share what we learn and make

» Accessible 3D Printers and CAD Software?



Thank You!

thomas.madura@sjsu.edu
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