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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.

1. Can we do better than pretty pictures?

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

YES!
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Full spectral mapping (2990 Å – 24,790 Å) 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.

The 3D Structure of  the Homunculus








The 3D Structure of  the Colliding Winds
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3D Printing the Wind-Wind Collision Region
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3D Printing the Wind-Wind Collision Region



Enormous Outreach & Education Impact

STEM Career Exploration Week:
SCCB: June 19th – 23rd 2017

July 23rd – 27th 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.



Enormous Outreach & Education Impact



Enormous Outreach & Education Impact

Michigan Bureau of Services for Blind Persons
STEM Career Exploration Week:  June 18th – 22nd 2018
3D Printer Kit-Build Weekend:  September 7th – 9th 2018  



Enormous Outreach & Education Impact

IAU “Inspiring Stars” Exhibition, Vienna, August 2018



Some 3D Models Freely Available
via NASA and IAU Websites

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

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

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

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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