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Who Am I?

3 years as Vice President, University of Arizona 
Corporate engagement, Arizona Space  
Business Roundtable, and more… 

11 years as Vice President,  
Georgia Ins:tute of Technology. 

Responsible for economic development,  
including commercializa<on, corporate  
engagement, manufacturing support,  
incubators, accelerators, ecosystem development, and more.  
Helped create and launch NSF I-Corps program. 
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What Did I Do Before?

10 years VC experience at General Partner level: 
18 investments as lead investor 
12 profitable exits (including 4 IPOs,  
    one $650M acquisi<on) 
47% annualized cash-on-cash IRR 

15 years corporate opera:ons: 
AT&T Bell Labs 
Nortel Networks 
LICOM (venture-backed telecom equipment startup) 

BS, Physics, Georgia Tech (Highest Honors)
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XCOR Aerospace
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XCOR EZ-Rocket   2001
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Liquid-Fueled Engine Development
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XCOR Rocket Racer  June 2008
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XCOR Development
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XCOR LOX-Methane Engine Development
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XCOR Development
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XCOR Component Testing
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Rocket Plumbing
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XCOR Flight Operations
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XCOR Lynx Flight Profile
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The View from Lynx
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Lynx #1 Under Construction
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XCOR Training
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Who Killed XCOR?
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A little history…
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Conestoga September 9, 1981
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First privately-financed space launch



Dennis Tito Visits ISS  April 2001
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First space tourist



Spaceship One  X-Prize winner, 2004
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Spaceship Two… announced 2005
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Spaceship Two Design
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Image courtesy of Virgin Galactic

Spaceport America New Mexico, 2011
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Spaceport America New Mexico, 2011
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SpaceShip Two Drop Test October 2010
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SpaceShip Two Powered Flight April 2013
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Richard Branson in Space 12 July 2021
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Spaceship Two 12 July 2021
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Image courtesy of Virgin Galactic



Blue Origin 20 July 2021
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Blue Origin 20 July 2021
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Blue Origin 20 July 2021
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Blue Origin 20 July 2021
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Blue Origin 20 July 2021

35



After 17 Years, a Dead Heat!
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Did They Go to Space? Or to Space* ?

37

Blue Origin 107 kilometers 

Virgin Galactic 86 kilometers



Did They Go to Space? Or to Space* ?
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Blue Origin 107 kilometers 

Virgin Galactic 86 kilometers

Kármán Line  
100 km

USAF / FAA  
50 miles



Did They Go to Orbit?
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Blue Origin 107 kilometers 

Virgin Galactic 86 kilometers

Low Altitude Satellite



Did They Go to Orbit?
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Blue Origin 107 kilometers 

Virgin Galactic 86 kilometers Oh, heck, no!
Only about 2% of the way there.
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ISS Orbit (to scale)
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8000 Miles

250 Miles



250 Miles
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250 Miles
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The ISS orbit is 
about as far from 
Tucson as Flagstaff.



Altitude
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Kármán Line  
100 km



Orbital Altitude
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The World is not Flat!
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Rockets go Sideways
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Orbiting at 17,500 mph



Did They Go to Orbit?
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Blue Origin 107 kilometers 

Virgin Galactic 86 kilometers



Comparison of Velocities
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International Space Station 

Alan Shepard,  
suborbital flight, 1961 

Orbital Velocity: 17,500 mph

Suborbital max velocity:  
2,485 mph

Suborbital max velocity:  
2,217 mph

Spaceship Two 

Blue Origin “New Shepard” 

Only ~14% of orbital velocity 

Suborbital max velocity 
5,134 mph



But… what about Kinetic Energy?
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KE = ½ mv²
Kinetic energy grows as the square of the velocity! 



Comparison of Kinetic Energies
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International Space Station 

Alan Shepard,  
suborbital flight, 1961 

Spaceship Two 

Blue Origin “New Shepard” 

Only ~2% of orbital energy 

0.5 GJ/kg

0.6 GJ/kg

2.6 GJ/kg

KE: 28.9 gigajoules/kilogram



Imagine Converting Ice to Steam…
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6.8 megajoules 
per kilogram



Now Imagine Tank Cars Full of Ice…
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KE = How Much Ice to Steam?
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Alan Shepard,  
suborbital flight, 1961 

Blue Origin “New Shepard” 19,000 gallons

102,000 
gallons

Spaceship Two 

International Space Station 

Equivalent of converting 
24,000 gallons of ice to steam



KE = How Much Ice to Steam?
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ISS 

Alan Shepard,  
suborbital flight, 1961 

Blue Origin “New Shepard” 19,000 gallons

102,000 
gallons

1.1 million gallons

Spaceship Two Equivalent of converting 
24,000 gallons of ice to steam



Are We There Yet?
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Inspiration 4 …Launching Tomorrow!
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Inspiration 4
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Dr. Sian Proctor Hayley Arceneaux

Jared Isaacman Chris Sembroski



Inspiration 4
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DearMoon 
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Thank You!

Stephen Fleming 
Executive in Residence   

stephenfleming@arizona.edu 

Twitter @stephenfleming

This presentation is non-commercial, for educational purposes only. 
Public domain or Creative Commons images used whenever possible. 

If you are the owner of a copyrighted image in this presentation, 
and wish to have it removed, please contact me.


