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My background

* Tracy holds a BS in Electrical Engineering (1989) and an MS in Aerospace and
Mechanical Systems (2000) from the University of Florida, an MS in Space
Systems from Florida Tech (1994), and is a graduate of the International Space
University Space Studies Program in 2006.

* Tracy is a big sports fan following football and basketball and any team that
represents the University of Florida. Tracy enjoys speaking to local schools on
various topics in the space field and is an adjunct professor for the International
Space University.



And as expected of someone in the space field, he is a fan of popular science fiction including Star Wars and Star
Trek and participates in the occasional comic book or sci-fi convention.
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Galileo School connection

e Charter School Founder
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 Michele G. Gill, PhD l #

 Gill was recognized for her dedication, advocacy and actions to transform
public education through the application of psychological learning
principles. In 2010, Gill designed and founded a free K-8 charter school in
the high-poverty area of Midway in Sanford, Fla. based on cutting edge
educational research. Currently Galileo School is one of the top performing
schools in Seminole County and is known for its educational innovations,
such as differentiation for all students, and student-selected “creative
productivity” learning blocks. Gill continues to serve the school as
chairperson of the Galileo School Board and chair of the Curriculum
Committee.




NASA “AcCTION” SHOTS




INTERNATIONAL SPACE STATION (ISS) sasx

* Spacecraft Mass: +800,000 Ib (+362,874 kg)
e Velocity: 17,500 mph (28,200 kph)
* Orbits: 16 times around the Earth/day (~every 90 minutes)

e Altitude: 220 miles above Earth
e Power: 80 kW continuous
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See the ISS pass overhead your area! - https://spotthestation.nasa.gov/












Living and doing vital research in a national laboratory




Analogs

* Why do we use Analog Missions?

* Analog missions prepare us for near-future exploration to the Moon
and Mars. Analogs play a significant role in problem solving for

spaceflight research.
* Not all experiments can be done in space — there is not enough time, money,
equipment, and manpower.
* Ground-based analog studies are completed more quickly and less
expensively. For example
e Deserts for Moon and Mars

* Underwater for simulating microgravity
* Isolation facilities for long duration missions



Desert RaTS Deep Space Habitat Configuration

Ruggedized A/C Unit
(not shown)

Power Interface Cart
(not shown)

Dust Mitigation Module (

Q
£
[
E
o
g

)

H

A

B

"\ INR ] 7

Hab Functions:
Univ of Wisconsin’s Inflatable Loft

http://www.spacegrant.org/xhab/

Hygiene Function /
Module
e Toilet

e Hand Wash
e Whole Body Wash

Lab Functions = ; S
Geb, Telerobotics W/S, Med Ops,

' N Ty g BSOS
o
-

- - e

= NASA built, assembled, and outfitted a 4-

port 1-story vertical Lab
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http://www.spacegrant.org/xhab/

Deep Space Habitats

Habitat Demonstration Unit (2011-2013)
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Multi-Purpose Logistics Module: Donatello — to
be used in NextSTEP Habitat project
X ,
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Dust Module




X-Hab Inflatable Loft

Hygiene Module
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Hubble Space Telescope
Deepest Views of the Early Universe
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This “Deep Field” view of nearly 10,000
galaxies is the deepest visible-light
image of the cosmos.

The smallest, reddest galaxies, about
100, may be among the most distant
known, existingwhen the universe was
just 800 million years old.

The nearest galaxies - the larger,
brighter, well-defined spirals and
ellipticals - thrived about 1 billion years
ago, when the cosmos was 13 billion
years old.

Peering into the Ultra Deep Field is like
looking through an eight-foot-long
soda straw.

The image required 800 exposures
taken over the course of 400 Hubble
orbits around Earth.



Exoplanets

Transit method of detecting extrasolar
planets. The graph below the picture
demonstrates the light levels received
over time by Earth. This method takes
months to years of observations.

EOD Planets

27 ¢ Other PlanetS ' : 2‘ Oﬁ.,erPIanets .
Y o I o T oo
Unconfirmed Kepler
3704 :::;iﬁ:::s 2“5 gg;glr:jﬁartrgsed Kepler
S0 . T P it e i
Oct 2013 June 2018 *

We can only do this with stars in
the Milky Way. Estimate 100
Billion stars in Milky Way and
average of more than one
planet per star from Kepler
telescope data

* Last update - see exoplanets.org for other references
"This research has made use of the Exoplanet Orbit
Database and the Exoplanet Data Explorer at
exoplanets.org."



James Webb Space Telescope

* The successor to the Hubble Space Telescope
e Scheduled for launch in October 2021

e JWST will study every phase in the history of our Universe, from the
first luminous glows after the Big Bang, to the formation of solar

systems capable of supporting life on planets like Earth, to the
evolution of our own Solar System.



\ A Spacecraft control

systems -
Source: N/
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JAMES WEBB SPACE TELESCOPE (JWST)

COSIMOS

DEEP FIELD -
JWST

Losmic
microwave
background

MUY

Age of the universe (billions of years,
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Moon Before Mars

On the Moon, we can take reasonable
risks while astronauts are just three
days away from home.

There we will prove technologies

and mature systems necessary to

live and work on another world before
embarking on what could be a 2-3 year
mission to Mars.
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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 by 2024.

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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NextSTEP Appendix A — Habitation Contract Phases

NeXtSTEP Phase 1: 2015-2016 Cislunar habitation concepts that leverage commercialization plans for LEO

NextSTEP Phase 3: 2019-2021
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CENEEL

Today through 2024

Missions and systems
required to achieve landing
humans on the surface of the
Moon in 2024

Sustainability by 2028

Establish a sustainable long-
term presence on and around
the Moon
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Power and

__1*

Propulsmn Eley

»

Power. — 60 KW+ prowded by Roll Out Solar
Ar‘ray (ROSA) and Maxar’s 1300 commercial
power subsystem

“Propulsion — Leverage NASA development

of 12.5 kW Electric Propulsion (EP), and
internal Maxar advanced EP development,
with Maxar expertise in system
accommodation of EP elements

Communications — Ka-band, X-band
Guidance Navigation and Control

Gateway Interface Support —docked
components, visiting vehicles, robotics,
science payloads, Human Landing System

Payload Transfer — 1000kg for lunar lander
or science instruments >



Gateway: HAIIC '

(Habitation and Logistics Outpoét) 5:,

« Contract |ssued to Northrop
Grumman _

* Minimum capability necessary to
suppbrt a lunar mission, with  «
significant reliance-on Orion life
support and crew systems
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Gateway Logistics Services (GLS)

/

« SpaceX selected as the first U.S. commercial

provider under the Gateway Logistics Services Y
contract to deliver cargo, experiments and other N
i :
2 / _ 7

supplies to the agency’s Gateway in lunar orbit

« Multiple supply missions planned in which the cargo
spacecraft will stay at the Gateway for six to 12 y
months at a time —
« 5 MT delivered cargo capability
« Power to internal and external payloads
« Trash removal

* Automated RPOD (docking/undocking)

« Firm-fixed price, indefinite delivery/indefinite quantity
contract
o Guaranteed two missions per logistics services
provider with a maximum total value of $7 billion
across all contracts as additional missions are needed




Companies Selected to Develop Human Landers for

Artemis Moon Missions

NATIONAL TEAM
- b WL ssesves

A Leidfes Covpary

Awards announced April 30, 2020
CBR - Certification Baseline Reviews, ATP+3 months —August 2020

. aseline updated requirements, standards, interfaces

* Finalize guidance and evaluation criteria for adjusted Option A proposals
CR - Continuation Reviews, ATP+7 months - December 2020

* Contractors submat adjusted proposals {evaluation and down-select by

ATP+9 months

« Blue Origin- a three-

stage lander to be
launched on
commercial launch
vehicles

Dynetics — a single
structure providing
the ascent and
descent capabilities
that will launch using
the ULA Vulcan
launch system.

SpaceX is developing
the Starship — a fully
integrated lander that
will use the SpaceX
Super Heavy rocket

32



Surface Suit

& Exploration Extravehicular Mobility Unit (xEMU)

* In-house build for
2024 expedition

* Testing component
and full suit on ISS
through 2023

* RFlissued Oct. 4
seeking industry
mput on transmonmg



Moon Hoax? — No way!

Apollo 15 image
from the lunar
surface

AS15-88-11866

Image of the Apollo 15 landing site from the Lunar
Reconnaissance Orbiter




December 11
1972

Apollo 17
landing Site







NASA OPPORTUNITIES

60% of the jobs are Professional,
Engineering, and Scientific —
Aerospace Engineer
24% are Administrative and
Management — Public Affairs
Specialist

9% are Technical and Medical Support
— Electronics Technician

7% are Clerical and Administrative
Support — Procurement Clerk

Less than 1% are Trades and Labor -
High Voltage Electrician



Questions?
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