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Expendable v Reusable Launch Vehicles

Falcon Heavy

Saturn
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Fully Reusable TransAtmospheric Vehicles
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CFASTT - 1
(University of Strathclyde)
Length: 83 m

SKYLON C2
(Reaction Engines)
Length: 83 m

STS Orbiter
(NASA)
Length: 37.24 m



Full Moon @ Spacex-'

';77

pACp

Planet Moon



https://www.youtube.com/watch?v=L1wgKVZVp-o
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Resources, Future Development, and Settlemen




Human Spaceflight

Humans in the Loop

Crew in Charge & Control of Mission
Autonomy

Mission Success Determined by Crew



2001: A Space Odyssey







Tarkovsky

Solaris -




Civilian Code of Conduct
VS
Military
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NASA & Private Space

* NASA as Customer

* Commercial Human Space Activity — Self Sustaining,
Revenue Generating

* Birth of Space Tourism
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THE WHITE HOUSE

A New Era for
Deep Space Exploration

and Development

Product of
THE WHITE HOUSE
NATIONAL SPACE COUNCIL

JULY 23, 2020




New Era Report is about Values — Free World Values

* Administration Agnostic

* Seeks to reaffirm US Preeminence in Human Spaceflight

* Lays out the logic of the work of NSC of the last four years
* Free World Values

* American Values

* Projects Free World Values into Human Space Activity

* American Largesse

* E Pluribus Unum



Competition of Ideas at the
Narrative & Mission Design Stage
Global Consensus & Collaboration

during Execution



NASA - Only One(1) Current Lunar Mission Concept

*Go to Moon
*Lunar Orbiting Gateway

*Artemis
*Land two astronauts at South Polar region

*Build Habitat(not sure...ghost of HR5666)
*Set up and manufacture fuel ?



Importance of the Narrative

Current Narrative : Go to Moon and
to Mars sustainably

*Are there more compelling
narratives that are more exciting
and appealing to global public ?

*Storytelling : What we intend to do



The Ultimate Train Ride —The 345 Pole to Pole Lunar MagLev













Planetary Defense from the Moon




Lunar UN Summit Hg. & Humanities Nexus
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SOLAR-EMBEDDED
ORBITAL DEBRIS
ARMOR

SOLAR ASSISTED
FUEL CELL REACTOR
INTRA-CRATER
SPORTS ARENA

REACTOR

FUEL CELL GENERATORS

ATRIUM / TOWER

HOTEL / GREENHOUSE

OLYMPIC STADIUM SEATING

COMMENTATOR AREA / EMERGENCY SERVICES
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PROTECTIVE STRUCTURE

ARMOR

COMMUNICATIONS TOWER

CIRCULATION CORE

HYDROGEN REACTOR

HOTEL / GREENHOUSE

COMMENTATOR AREA

TIER3

TIER 2
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MAIN EVENT FIELD

STADIUM OF
INTERNATIONAL
LUNAR
OLYMPICS

ISILO

WITHIN THE LUNAR COLONIES OF THE FUTURE,
RECREATIONAL ACTIVITIES WILL ARISE AND EVOLVE
TO TAKE ADVANTAGE OF THE MOON’S MICRO-GRAVITY.
THE SPORTS WE KNOW TODAY WILL BE MODIFIED,
AND BRAND NEW SPORTS WILL BE INVENTED. LUNAR
SPORTS ASSOCIATIONS WILL BE CREATED, TEAMS
WILL BE SPONSORED, GAMES WILL BE TELEVISED,
AND PEOPLE FROM ALL OVER THE GLOBE WILL WATCH
AS THE BEST OF THE BEST COMPETE IN AN ARENA IN
WHICH ALL THE RULES HAVE CHANGED. WELCOME TO
THE SILO.

THIS COLONIZATION IS A SYMBOL OF MANKIND'S
GREAT AMBITION AND ACHIEVEMENT - THE PERFECT
LANDSCAPE FOR A STRUCTURE WHOSE PURPOSE IS
TO PROVIDE A STAGE FOR MANKIND TO DISPLAY ITS
GREAT STRENGTH AND SPIRIT. THE MOON PROVIDES A
NEUTRAL PLAYING GROUND ON WHICH NO COUNTRY
HAS THE HOME FIELD ADVANTAGE.

THIS STADIUM, RESTING WITHIN A CRATER HALF
A KILOMETER IN DIAMETER, CONSISTS OF THE
FOLLOWING: A LARGE, RECONFIGURABLE PLAYING
FIELD UTILIZING DIGITAL TECHNOLOGY TO PROJECT
VARIOUS BOUNDARY LINES AND FIELD MARKERS
DEPENDING ON THE SPORT, SEATING FOR OVER
100,000 SPECTATORS, A LARGE HOTEL FOR GUESTS,
VARIOUS RESTAURANTS, A SOLAR-ASSISTED FUEL-
CELL POWER PLANT, AND COMMUNICATIONS TOWER.

THE MAJORITY OF NECESSITIES FOR OCCUPANTS ARE
HARVESTED AND RECYCLED ON SITE; OXYGEN WILL BE
HARVESTED FROM MOON ROCKS THAT ARE HEATED
BY HYDROGEN FUEL CELLS OR LOW CURRENTS FROM
THE SOLAR ENERGY SYSTEM, AND HYRDOGEN WILL
BE IMPORTED FROM EARTH WITH REGULAR LUNAR
SHUTTLE TRANSPORTS. THESE TWO ELEMENTS WILL
POWER THE FUEL CELL REACTION CREATING BOTH
ENERGY AND WATER AS A BYPRODUCT.

THE EXPELLED CARBON DIOXIDE FROM INHABITANTS
WILL BE CHANNELLED INTO THE GREEN HOUSES
LOCATED BELOW THE HOTEL. A COMBINATION OF
EDIBLE FOLIAGE AND VIRILE OXYGEN PRODUCING
ALGAE MANAGE CARBON DIOXIDE AND SUSTAIN MUCH
OF THE REQUIRED SUPPORT SYSTEMS. ON EARTH,
IT IS BELIEVED THAT ABOUT 75% OF OXYGEN IN THE
ATMOSPHERE IS PRODUCED BY MARINE PLANTS, AN
UNRIVALED EFFICIENCY. THE GREENHOUSE WOULD
ALSO PLAY A SIGNIFICANT ROLE IN THE PROCESSING
OF GRAY WATER FOR THE STATION, THE ALGAE
WOULD FLOURISH WITH THE ADDED NITROGEN AND
PHOSPHATE CONTENTS OF THE USED WATER.

THE FIVE INTERLOCKING RINGS OF THE OLYMPIC LOGO, DESIGNED IN 1912, REPRESENT THE FIVE
CONTINENTS INVOLVED IN THE OLYMPICS AT THAT TIME. THE MOON WILL BE REPRESENTED BY

o
AN ADDITIONAL RING. O
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Viterbi B Lot

School of Engineering

Concept — Lunar Transit Lounge (LTL)




MY Southern California

School of Engineering

Viterbi . ﬁ@%usc University of

Concept — COV exterior design

Cislunar Orbital Vehicle (COV) colbesede 2
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A Lunar Sanctuary i ' s




Mosque on the Moon




Lunar UN Summit Hq., & Cultural Center
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Earth-Looking Telescope on Our Moon







What 1s Possible for our Species




Thank You
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LEO - Commercial and International Cooperation

Other LEO stations ., ,‘ A ' Ferry Service
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Concept: ISS Assembly Depot
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Robotics arm

Lunar Orbiting
Station

Supporting

Trusses

» Supporting trusses will be served as a mounting platform for any robotics
arms. In addition, they will support astronauts’ movement and allow them to
have full access to the Lunar Orbiting Station for assembly and inspection.

* Trusses can be extended for larger build (e.g., Mars Expedition Vehicle)



More Options for Lunar Orbiting Command Module
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More Options for Upper Stage

AgenaA AgenaB AgenaD

Delta Il Delta IV Delta IV
2nd Stage 4 Meter
2nd Stage

NP

J

ﬁf Falcon 9

Centaur D Centaur G Centaur G Prime Centaur T Centaur llI Centaur V Saturn S-IV Saturn S-IVB 2nd Stage
HistoricSpacecraft.com




Applications




Cislunar Infrastructure 2022-2030
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Schematic of
Pressurized Lunar Daylight Rover with Camera Boom

* 2 Crew with Airlock & EVA support

* 7 Earth Day Lunar Daylight Traverse

* 10-15km/hr

* 3kW continuous power from PV
shade roof

* Heatpipes for active thermal control

* 20m extendable boom for hires
Stablized, Extendable, Exploration
and Fine Investigation
“SELFIE”camera

* Manual/Telerobotic/Autonomous
Command and Control

* Flexible Lander Docking Port




Apollo Era- Nostalgia

frames A11-40- 874 in i g tor and saluting the U.S. Flag




NASA ARTEMIS Project

* Land a Woman and a Man

* on the Moon by 2024

* Use SPD# 1-4 &

* Artemis Accords &

* New Era of Deep Space Exploration
* as guide

 Commercial

* International

e Sustainable
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NASA via Congress,
Since Inception,
Has the Gold....



WHAT WAS MOST
SIGNIFICANT ABOUT THE

LUNAR VOYAGE WAS NOT
THAT MEN SET FOOT ON THE
MOON, BUT THAT THEY SET
YES ON THE EARTH.

~NORMAN COUSINS
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