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The Future of Humans in Space
• Today
• Tomorrow
• The next ten years
• The next century
• The next millennium
• Beyond
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Highlights of Human (Flight) History
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Homo Sapiens 200,000 yrs 10,000 generations

Agrarian Societies 10,000 yrs 500 generations

Writing 5,000 yrs 250 generations

First Human “Flight” 1500 yrs 75 generations

Balloon Flight 200 yrs 10 generations

Aircraft Flight 120 6 generations

Space Flight 60 3 generations
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Today/Near Future - Launch Vehicles
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Today/Near Future - Crewed Vessels

4



U N I V E R S I T Y  O F
MARYLAND

The Future of Human Spaceflight  
ENAE 697 - Space Human Factors and Life Support

The Near Future - Gateway
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Today(?) – Suborbital Tourism
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Today/Near Future – Orbital/Cislunar Tourism
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Economics of Space Tourism
• $20M (current) 
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Customers/year ≈
1000

(cost < $M > )2

Ticket Cost Cost/kg Passengers/year Annual Revenue

$20M (current) $200,000 2.5 $50M

$5M $50,000 40 $200M

$1M $10,000 1000 $1B

$250K $2500 16K $4B

$50K $500 400K $20B

$10K $100 10M $100B
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Blue Moon Lander Mockup
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Return to the Moon - 2024  2025  2026???
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Renewed Lunar Exploration
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Starship on the Moon
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Lunar Terrain Vehicles
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The Moon as an Industrial Center
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Exploring Phobos
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Mars Exploration
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The First Base on Mars
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The First City on Mars
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Mars as a Second Abode for Humans
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Satellite Solar Power Stations
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The Moons of Saturn
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A Future Winter’s Day?
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Humans on Titan
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Humans on Venus
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Lunar Industrialization
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Lunar Mass Driver
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Mass Driver Vehicle
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Laser Propulsion System
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Nuclear Thermal Rocket Engine
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Gas Core Nuclear Rocket Engines
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Orion Nuclear Impulse Drive
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Benefit to a Multiplanetary Species
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Laser Launch Systems
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Space Elevators
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Space Elevator Schematic
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Lunar Space Elevator Concept
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The Origins of Space Settlements
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“A number of rockets orbiting the 
Earth, with all the equipment needed 
to enable rational beings to exist, 
might serve as a base for the further 
dissemination of humanity.” 
          – Konstantin Tsiolkovskiy, 1911

“Is the surface of a planet the best 
place for human civilization?” 
               – Dr. Gerard K. O’Neill, 1969
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Stanford Torus
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Stanford Torus Interior
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Interior of Stanford Torus
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Interior of O’Neill Cylinder
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Interior of O’Neill Cylinder
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Bernal Sphere
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Interior of Bernal Sphere
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MIT Prototype Space Colony (1976)
• Complement: 1000 people
• Located at E-M L5
• Focus on detailed design and fabrication 

scenarios
• Intended as “engineering check” on large 

habitats being envisioned at the time
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Habitat Dimensions and Layout
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Basic Structure and Construction Site
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Habitable Space Allocations (1)
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Habitable Space Allocations (2)
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Habitable Space Allocations (3)
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Habitable Space Allocations (4)
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Habitable Space Allocations (5)
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Habitable Space Allocations (6)
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Land Use Plan
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Laser Confined Fusion Interstellar Spacecraft
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Bussard Ramjet
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Interstellar Travel, Optimized
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Etravel = 2 ×
1
2

mv2 = mv2

Eliving = Pt = P
d
v

Etotal = Etravel + Eliving = mv2 +
Pd
v

∂Etotal

∂v
= 2mv −

Pd
v2

= 0 ⟹ v3
opt =

Pd
2m

vopt = ( Pd
2m )

1/3
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MIT Colony to Alpha Centauri
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d = 4.1 × 1016 m

P = 9.35 × 106 W

m = 6 × 108 kg

vopt = ( 9.35 × 106(4.1 × 1016)
2(6 × 108) )

1/3

= 68,200 m/sec

Trip duration = 19,000 years

(0.02 % lightspeed)
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Warp Drive???
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The Future is What We Make It…
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The Future is What We Make It…
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