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Space Policy Directive 1: To The Moon, Then Mars
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exploration with commercial

and international partners to enable human
expansion across the solar system and to bring
back to Earth new knowledge and

opportunities. Beginning with missions beyond
low-Earth orbit, theUnited States will lead the

return of humans to the Moon for lontrm
exploration and utilization, followed by human
missions to Mars and other destinatioX€



Mars Transport
Sustaining life for up to thre

A Mars expeditions
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Space
Radiation

Invisible to the human
eye, radiation increases
cancer risk, damages the
central nervous system,
and can alter cognitive
function, reduce motor
function and prompt
behavioral changes.
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Isolation and
Confinement

Sleep loss, circadian
desynchronization,

and work overload may
lead to performance
reductions, adverse
health outcomes, and
compromised mission
objectives.

Distance |
from Earth

Planning and
self-sufficiency are
essential keys to a
successful mission.

Communication delays,
the possibility of
equipment failures and
medical emergencies
are some situations the
astronauts must be
capable of confronting.
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5 Hazards Of Human Spacefllght

Gravity
(or lack thereof)

Astronauts encounter a
variance of gravity during
missions. On Mars,
astronauts would need
to live and work in
three-eighths of Earth’s
gravitational pull for up
to two years.

Ho_stﬂe/Closed
Environments

The ecosystem inside a
vehicle plays a big role in
everyday astronaut life.
Important habitability
factors include
temperature, pressure,
lighting, noise, and
quantity of space. It’s
essential that astronauts

~ stay healthy and happy in
“such an environment.




Developing Exploration Capabilities

From Low Earth Orblt to the Moon and Mars e Mars-CIass Transportation
Notional ’ Advanced Communications . £4
International CommerCIaI Platform \ a1 Advanced Propu|s|on %
Space Station (ISS) % A i E Automated In-Space Assembly
e e _ F|re Detectlon SuppreSS|on and Cleanup .
PR~ % a3 Medlcal Autonomy, Human Health, and Food Systems
N "% Long-Duration Environmental Control and Life Support Systems (ECLSS)
|y Autonomous Environmental Monitoring and Vehicle Operatlons St
AT - In-Space Manufacturing <

o Next Generatlon Spacesuits
Radlatlon Momtonng and Protectnon

Entry Descent and Landing (EDL) Includlng Precision Landing

Earth Surface Lunar Surface Mars Surface
ryogenic Fluid Manageme




1SS AND COMMERCIAL CREW




1ss=¢ 20 YEARS ON SPACE STATION

we | NE Space station has been continuously occupied since November 2, 2000

Current Crew: Expedition 63 T e

X
From left: NASA astronaut and Commander ¥:: s Xy
Chris Cassidy Y ESAR

Roscosmos cosmonauts and Flight Engineers
Anatoly Ivanishin and Ivan Vagner
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BOEING STARLINER




The International Space Station

The Centerpiece of Exploration and Model for a New Future in Space
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Soyuz
(Roscosmos)
L. W . X . R & i Operational
S W TS e it S N Crew Vehicle
< 4 < e s ety W PR A ) :

Continuous and ongoing cargo and crew operations aboard space station, along with commercial
and international partnerships, allows human exploration to advance at a sustainable pace




ARTEMIS
ARCHITECTURE
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ARTEMIS: THE EARLY YEARS

surface and landing
site investigation

* Gateway begins:

'Artemis II: First ‘|nitia| ‘human

" Sy, 1 : o - science operations in : . . Artemis III:
Artemis I: First Il:lluor:)]:lsn}iorgﬁ;zxgus lunar orbit with launch ~~ landing system . Orion and crew
human spacecraft : ' , of PPE and HALO delivered to . dock to human
. in deep space inthe - > I i
s, to the Moon in the 21st Century : _ . . unar orbit landing system for
35 21st century : crew expedition to
. ' the surface

=

Early South Pole : ation Rover Humans on the Moon 21st century
First robotic landing on eventual human Iunar ; First moblllty-enhanced Iunar volatiles survey : e ST First crew leverages infrastructure
return and In-Situ Resource Utilization (ISRU) site : left behind by previous missions
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ATEMIS : Extending Lunar Missions to Prepare for Mars ﬁ
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o s L Sustainable operations with Airlock arrives at Gateway;
i bl e reusable landing system and surface habitat and pressurized \
l Zu:face e’gﬁd't'o:‘ tht:(’t‘fgh enhanced lunar communications, - rover delivered to expand exploration ~ Exploration Command Module
nternational habitat delivered sasf::: )gd i ezrtr:)aG::e\(;v;c refueling, and viewing capabilities  range and crew size delivered to Gateway for Mars
to Gateway, in-situ resource y y on Gateway dress rehearsals
utiization (ISRU) demonstrations
on the surface and LTV to -
expand exploration range — - — ’[ | iy
- ! . — Habitat | WFEy  Fission
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SUSTAINABLE LUNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION

MULTIPLE SCIENCE AND CARGO PAYLOADS | U.S. GOVERNMENT, INDUSTRY, AND INTERNATIONAL PARTNERSHIP OPPORTUNITIES | TECHNOLOGY AND OPERATIONS DEMONSTRATIONS FOR MARS
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Launch Abc;rf Motor for
Artemls 1 arrlves at KSC
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Mobile Launcher Roll Out
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SLS at the
B-2 Test
Stand

SLS Resumes Testing
at Stennis



