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Graduate form Georgia Tech

▪ 1999 Bachelors – Polymer Chemistry

▪ 2002 Masters – Organic Chemistry

▪ 2005 PhD – Materials Chemistry

Graduate from the International Space 
University

▪ 2011 – Space Studies Program

15+ years with NASA at Kennedy Space 
Center in R&D

Currently Senior Principal Investigator for 
Exploration Research and Technology

Spent 3 years as a payload developer for 
VEGGIE, APH, and BRIC

Career/Education Background



The Artemis Program
Artemis is the twin sister of Apollo and goddess 

of the Moon in Greek mythology. Now, she 

personifies our path to the Moon as the name 

of NASA’s program to return astronauts to the

lunar surface. 

When they land, Artemis astronauts will step 

foot where no human has ever been before: 

the Moon’s South Pole. 

With the horizon goal of sending humans to 

Mars, Artemis begins the next era of exploration. 
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ARTEMIS 1 (Formerly EM-1)

Artemis-1 will fly beyond the Moon and back to Earth, 
taking about three weeks in total.
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THE HUMAN LANDING SYSTEM





Gateway International Partners
Building on ISS partnerships to expand deep space capabilities
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PREPARING KSC FOR THE FUTURE

Transforming the Kennedy Space Center 
for new rockets and spacecraft.
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OUR HEAVY ROCKET: SLS

The Space Launch System will be the most powerful rocket ever built, 
designed for flights to the Moon, Mars, and beyond.
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Note: view in slideshow and hit Spacebar to animate





Robotic Mining of Moon’s Surface Chemistry: 
Resource Prospector Mission



Regolith Operations

Regolith Advanced Surface Systems Operations Robot (RASSOR)



Printing Martian Habitats



Moon and Mars Simulations: MDRS and Hi-SEAS







ISS Activities



Lack of Gravity Has a Huge Impact 



On Orbit Chemical Refeuling



AES ECLSS: Wastewater Processing & Water Management

Bioregen Water Systems 

https://images.nasa.gov/details-KSC-20200819-PH-CSH01_00136

https://images.nasa.gov/details-KSC-20200819-PH-CSH01_00136


Sustainability on ISS

Oxygen

Water

Methane

For a crew of 4 over one year, the waste can be used to:

Produce up 1500 kg of methane

Produce up 300 kg of water

Food waste “football”
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Let’s go. The time is now.

www.nasa.gov

www.intern.nasa.gov

www.nspires.nasa.gov

www.KSCpartnerships.ksc.nasa.gov

http://www.nasa.gov/
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http://www.kscpartnerships.ksc.nasa.gov/


QUESTIONS?



Back Up Slides



Mission Needs Drive Design





Space Launch System

0786



SPACE SHUTTLE
184 ft.

SLS / ORION  Block I
322 ft.

SLS / ORION  Block II
364 ft.

SATURN 5
363 ft.

STATUE OF LIBERTY
305 ft.

0786







Spacecraft Adapter Service Module (SM)
Includes the European Service Module and 
the NASA Crew Module Adapter

Launch Abort System

Crew Module (CM)

Abort 
Motor

Jettison
Motor

Attitude Control
Motor

Spacecraft
Adapter
Jettison
Panels













Expanding Partnerships

to the Moon

The recently released Artemis 

Accords demonstrate the 

commitment of both NASA and 

international partners to peaceful 

exploration, transparency, 

interoperability, and the sharing 

of scientific data as we move to 

a new frontier – sustainable 

deep space exploration.
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Taking the Next Giant Leap
Humans on Mars



Avionics

Technician 

Launch Pad 

Construction 
Flight Controller

Welding 

Technician

Food 

Scientist



Spacesuit 

Designer

Robotics DesignerSocial Media

Graphic 

Designer

Geologist

Astronaut 

Trainer





The Team



Hazards of Human Spaceflight



Unpressurized Rover
Lunar Terrain Vehicle
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Pressurized Rover
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NASA has featured 2,000+ spinoff technologies 

improving life on Earth

Students

Everyone 

benefits:

Conservationists

Doctors and PatientsFarmers

Construction Workers

First RespondersAirplane Passengers



NASA spinoff technologies: 

▪ Save lives

▪ Make the planet 

cleaner

▪ Create jobs

▪ Educate and 

entertain

▪ Help small 

businesses

▪ And more



Commercial Lunar Payload Services
14 CLPS providers are currently on contract and eligible to bid on payload deliveries to the Moon



ORION CREW SURVIVAL SYSTEM

Protects astronauts during launch, reentry and emergency situations during Artemis missions • 
Custom-fit for each crew member • Lighter, more comfortable helmet with noise reduction and 

easier connection to the communications system



NASA is preparing to build the modernized 

spacesuits for 2024, called Exploration 

Extravehicular Mobility Unit, or xEMU

Spacesuit improvements include advanced 

safety additions, more flexibility, better 

communications, and custom fitting.

MOONWALKING IN THE

MODERNIZED SPACE SUITS





Humans on Mars
Pushing the Boundaries 

of Current Possibilities 

Go
Rapid, safe, & efficient 

space transportation 

Land
Expanded access to 

diverse surface 

destinations

Live
Sustainable living 

and working farther

from Earth

Explore
Transformative missions 

and discoveries


