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The final frontier...

(https:/lwww.youtube.com/watch?v=BT49AiYFV98)
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We are already there!

(nasa.gov)
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we are alreadv therEI (Apollo 11, nasa.gov)

b

(Apollo 17, nasa.gov)
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We are already there!

(nasa.gov)
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We are already there!

(nasa.gov)
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BRIAN vERSE T4
SPACERAADS . s

. We need the Science & Engineering

(spacehabs.com)
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Extraterrestrial Habitat Engineering

* Grand Challenges
* Opportunities

* Get Involved
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Relationship between organisms,
their habitat & non-Earth environment

Biosphere
 Organisms and their habitat fully isolated from the environment

Terraforming
 Changing the environment to become a life-friendly habitat

Genetic Engineering

 Changing organisms to become more compatible with the
environment
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The surfaces of the Moon and Mars are
extremely hostile for humans

e Little or no air » Meteorite impacts, direct and

» Cosmic radiation secondary
 Extreme temperature variations
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Purdue Discovery!
large Iava tuhes on the Moon
TR TR

GRAIL Players from AAE and EAPS:

Rohan Sood, Loic Chappaz, Jay Melosh, Kathleen
Howell, David Blair, Colleen Milbury
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http://tetrahedrI.blogspot.co/201 1/04ter-of—mava-tubes-
in-idaho.html

Earthly lava tube: Respectable size, but
nowhere near what we infer for the Moon!

http://archive.wired.com/news/images/full/s114_f jpg Slide 13




Grand Ghallenges & Technologies

Extraterrestrial
Habitat
Engineering

N <)
newsmars.com

g
‘ ;

Protection
Design
Materials

Construction

Energy
Transportation
Communication
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Extraterrestrial Habitat Engineering

* Opportunities
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PURDUE SCIENCE
LEADERSHIP &
DISCOVERY
Extraterrestrial
Habitat
Engineering
LEARNING
& NEW
TRAINING RESOURCES
TECHNOLOGY

TRANSFER
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startup companies are already planning to
mine the Moon and asteroids:

Our program will create the expertise and train the men
and women who will find jobs in this new industry

—
B

http://WwW.esa.iint/var/esa/srag/iages/esa_muItimedia/images/201 3/01/multi-
dome_base_being_constructed2/12506598-1-eng-GB/Multi-
dome_base_being_constructed.jpg
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* Get Involved
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HEALTH & ENGINEERING:
HUMAN SCI. & Aero & Astro
Ag. & Biological
LIB.ARTS Biomedical
Anthropology Civil
gf,’éicc:gsﬁ‘_'_ Extraterrestrial
Habitat

AGRICULTURE: Pl EC POLYTECHNIC
Agric. Eng. INST.:
Agronomy Computer & Inf,..

Animal Sciences Computer Graphics
Crop Science Construction Man.
SCIENCE: Eng. Technology
EAPS
Biology & Biochem.
Chemistry
Comp Science
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@ reth@purdue.edu

Extraterrestrial

Habitat
Engineering
ENABLING BUILDING
PARTNERSHIPS KNOWLEDGE
IA’."\\ -2
e CONCEPT 2

DESIGN
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Activities on GCampus

Seminar Series

* Beginning later this semester
* Explore and refine research questions

New Programmatic and Curricular Directions
« Path to a minor involving broad participation

- Design competitions ( JEIPTCS" ,

capstone courses,...)
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Concept Design
* Interdisciplinary !!
* Aboveground & Underground Habitats
» Student involvement:

Slide 22



Activities on Gampus
Hosting an International Workshop
* Early in year 2
* Invite thought leaders
* Open discussions about the research questions

* Opportunities for involvement e
Establishing a Center @

* Involvement on and off campus
* Collaboration and building partnerships
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Dissemination

* reth@purdue.edu
* Youtube channel
* Website: in development

RETH Project Purdue
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mailto:reth@purdue.edu

Together, we can build safe, comfortable and
resilient habitats on the Moon or Mars

PURDUE

UNIVER I TY
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Together, we can huild safe, comfortable and
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https://storiesbywilliams.files.wordpress.com/2014/09/marsgreenhouse2-e1411247524653.jpg
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@ reth@purdue.edu

https://storiesbywilliams.files.wordpress.com/2014/09/marsgreenhouse2-e1411247524653.jpg

Slide 27




