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ARTEMIS PREPARES FOR MARS

Expanding the range
of surface exploration
and ISRU demonstrations

Testing landing and
ascent capabilities

e

Lumar Terrain Vehicle

Foundation Surface Habitat
and Habitable Mobility Platform
delivered to complete

Artemis Base Camp

Gateway augmented
with international habitat
for increased capabilities

Foundationa/ " .

Surface Habitat ~"fy
(’ ' P ¢
haditatale ¥ 57

Mottty Prattorm
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Expanded habitation capability
added to Gateway to enable
Mars mission dress rehearsal
at the Moon

e

Mars mission

dress rehearsal with
longer in-space

and surface durations

SUSTAINABLE LUNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION
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Fred Guterl, “The fate of the species”, 2013
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Size of Crew / Team / Community / Society In Space
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What analogs/similarity with Moon Village ?
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Antarctic Base

Amundsen-Scott south pole station
200 in summer, 100 in winter (isolated)

AO=5000A\ 8XE=15A
FRIBEE=130EH

Cruise Liner

Coal mining / Science Village
Longyearbyen & Ny Alesund

e Bt

Former Coal Mining Base
operated by private company
50 researchers & 20 operators




Human life support / Closed Cycle Environmental Control / Food

heat Sun light

CO2

Forest/Agriculture
370kg/year/person

to produce O2 and food

280kg/year/person

| WaterSvaeorz

Edible biomass(food)

gray urine Inedible Water, CO2,
water feces biomass & Nutrients

Resource recovery

by physicochemical and/or
biological processes

water & resources / energy
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Hydrogen Oxygen Carbon Sunlight

H,O CO,

ISRU

Life Support Food Energy Agriculture/Planting Fuel/Propellant

Hydrogen / H,0O
Possibly found in the South Pole

Carbon / CO, from Earth ?
Residual Propellant of Landers / Human Waste / Abandoned Stuff ....
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C-type (C=Carbonaceous) MNEEBEZRFZIV—RETH?

Internal Asteroidal body : Rubble pile ??
easy to remove &carry small portion ?

Total Number of Near Earth Asteroid: 18937
C-type (Carbonaceous) Asteroid: ~50
Comets: 107

C-concentration of Carbonaceous Chondrite
= 2-3%: Hayabusa2 team will make sure by
Sample Return & Analysis

Ryugu Volume 0.38km?3
Average density 1.2
Mass 456 X 10° ton

Total Carbon on Ryugu : 10 million ton
(assuming ~ 2% fraction)




AEHERS - 17508
Construction Material from Regolith & 3DP / Additive manufacturing

(©Relaivity Space
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_ - In-situ Materials
* Survivability Repair Tools / 3D printing
- Spare System elements
* Flexibility . .
Re-planning Capability
Redundant parts,
components, Subsystems

* Reliability
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SLS, Orion, Gateway and Lander for Artemis
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