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Artemis II:VFirst humans -

to orbit the Moon in the
21st century

Artemis I: First human
spacecraft to the Moon
jn the 21st century

S
Commercial Lunar Payload Services
«E£=" - CLPS-delivered science and technology payloads

Early South Pole Mission(s)

- First robotic landing on eventual human lunar
return and In-Situ Resource Utilization (ISRU) site

- First ground truth of polar crater volatiles

LUNAR SOUTH POLE TARGET SITE

2020

o273

Artemis Support
Mission: First
high-power
Solar Electric
Propulsion (SEP)
system

L |

3

Artemis Support

- Mission: First

pressurized
module delivered

~ to Gateway -

Large-Scale Cargo Lander
- Increased capabilities for science
and technology payloads

* Artemis Support

Mission: Human
Landing System
delivered to
Gateway ,

0 Artemis.lII:

Crewed mission
to Gateway and
lunar surface

Humans on the Moon - 21st Century
First crew leverages infrastructure
left behind by previous missions

2024
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(Lunar Orbital Platform—Gateway, LOP-G)

G A T E W A Y Artemis Mission Elements

Launch Vehicle
(PPE/HALO)

spPACEX

Gateway External
Robotic System (GERS)

Canadarm3 . Logistics Module

Dragon-XL
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Space Launch
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Ambition

Européans on the Moon
surface by 2030

” a——
Continu ity
Sustained presence in, and utilisation of
Low.garth Orbit

Science, technology,
and commercial enabler

\ \ Reliable partner

Europeans to
by 2040
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ExoMars Rosalind

Preparing to send humans to Mars
2016 Franklin

Gateway — permanent
habitation in deep space

Orion - European
Service Module

L

Core ISS Partner Post-ISS
Commercial stations and return human transport

Cargo launch Independent
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Chinese Lunar Exploration Program (CLEP)
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Manufacturing & Preparation
IW On-Earth manufacturing of equipment needed

to support ISRU activities Payload Transportation Services

Transportation of equipment to celestial bodies

/ = Surveying for Resources
- 4 Exploration and discovery of resources using
- —y

IN-SITU
RESOURCE

UTILIZATION
VALUE CHAIN

Case of the Moon

Extraction of Resources
The mining and extraction of useful resources
on-site

Transformation of Resources
The transformation of resources to end
products through refinement and processing

Storage of Resources
The long-term storage of resources for
potential use, in particular as a propellant
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Utilization of Resources
The implementation of the resource for various
use cases (propellant, structural material, etc.)

Transportation of Resources
The transfer of resources to local storage
facilities, in-orbit infrastructure or back to Earth

PROSPECTS FOR SPACE EXPLORATION =X https://www.euroconsult-ec.com/
© Euroconsult 2020 - Unauthorized reproduction is a copyright violation 1
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2 COMPARING THE ATMOSPHERES OF MARS AND EARTH

ARGON
1.9%

NITROGEN
1.9%

CARBON DIOXIDE
96%

TRACE GASES, INCLUDING:

OXYGEN
20.9%

e NITROGEN

78.1%

TRACE GASES, INCLUDING
ARGON (0.93%)
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