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 Astronauts Landed on the Moon
 Air and space transportation
 Weather satellites
 Satellite telecommunications and broadcasting
 Global positioning system (GPS) for land, maritime, 

and air activities
 Space telescopes and Imaging technology
 Propulsion technology
 Big data
 Artificial intelligence (AI):  after relational data 

management
 Virtual reality (VR), Augmented reality (AR), and Mixed 

reality (MR)
 Extreme technology
 Space science
 Planetary science
 Etc.

Great Stream of Civilization 
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On June 14, 1914, the first patent for a liquid-fuel 
rocket design was granted to Dr. Robert Goddard, an 
American scientist and rocket pioneer.

In the patent, Goddard described a rocket fueled with 
liquid propellants (liquid nitrous oxide and gasoline) 
or with a solid fuel (explosive material).

In this same year, he was also granted a patent for a 
multi-stage rocket fueled with solid “explosive 
material.” He would go on to launch the world’s first 
liquid-fueled rocket in 1926.

Goddard’s work in the field was revolutionary and his 
achievements helped make space flight possible. He 
has even been called the “Usherer of the Space 
Age.” 

NASA’s Goddard Space Flight Center in Greenbelt, 
Maryland, is named in his honor.

NACA: 1917.7.14 ~ 1958.9.30
NASA: 1958.10.1 ~ present 3
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www.nasa.gov/sl

Orion, Multi-Purpose
Crew Vehicle

Core Stage/Avionics
(Boeing)

Core Stage  
Engines (RS-25)

(Aerojet Rocketdyne)

5-Segment Solid  
Rocket Booster  

(SRB) (ATK)

(MPCV- LMCO)

Interim Cryogenic
Propulsion Stage (ICPS)  

(EELV 5m DCSS –
Boeing/ULA)

Launch Abort System

• Same diameter (27.5 ft.) and basic design
• Manufacturing facilities, tooling, materials, & processes/practices
• Workforce
• Supply chain/industry base
• Transportation logistics
• Ground systems/launch infrastructure
• Propellants

Commonality of Core Stage

Commonality of Payload Interfaces
• Mechanical
• Avionics
• Software
Upper Stage & Core Stage Commonality

Commonality of Engines

Cargo
Fairing
33 ft (10m)

Upper  
Stage

Block 1
Initial Capability, 2017-21  

70 metric ton Payload

Block 2 Capability
130 metric ton  

Payload

Evolutionary Path to Future Capabilities
• Minimizes unique configurations
• Allows incremental development

Advanced  
Solid or
Liquid  

(i.e., RP
Engines)  
Boosters
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SLS for Cargo and Astronauts

8



Solar Energy

What are the other energy sources available for deep space exploration?
 Pu-238 (t

 Burns 660 million tons/sec of H2.

 Leaves 600 million tons/sec of He.

 Gives off the rest as radiation.

Sun

d =1 AU d =1.52 AU

174,000 TW of 
sunlight hit the 
Earth every day

AM0 = 1370 W/m2

AM1 =  1353 W/m2
AM0 =  593 W/m2

AM1 =  588 W/m2

21,000 TW of 
sunlight hit the 
Mars every day
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Mars Space Station
Mars Rover

Mars Colony Mars Nuclear Power
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Transiting Exoplanet Survey Satellite 
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Deployed
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Goldilocks Zone

15



16



17


