




















@ DEVELOPMENT OF ADVANCED PROP
TECHNOLOGIES TAKES TIME AND $$$

» Typically takes decades to go from concept to flight
» Basic research often tied to grad student life cycle (e.g., 4+ years)
* Costs dramatically increase over development life
» $100K for "paper" studies, basic research -> $100M for space flight demo
* Flight demos (e.g., New Millennium DS-1 SEP) critical for acceptance
* Project Managers very risk adverse

» Nothing succeeds like success - Many proposals now being funded for
SEP missions; Project Prometheus JIMO NEP

Initial Concept --> Initial Development --> Flight
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""Earth is the cradle of
humanity, but one cannot
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@ CONCLUSIONS

Some predictions for the future (any of which could be altered by changes in National
policy; e.g., Apollo)
Near-Term (5-15 years) - Robotic exploration of the Solar System
* Pretty much limited to what’s already in development (as opposed to research)
» SEP, NEP (e.g., Project Prometheus JIMO) with Advanced lon and/or Hall thrusters
 Aeroassist (Medium-high L/D aero-brake/capture) at target, with Chemical or SEP
used for injection
+ Others: Solar Sails, Solar Thermal, Momentum Exchange Tethers
Mid-Term (15-30 years) - Human exploration of the Moon and Mars
» Extraterrestrial Resource Utilization to produce propellants
* Nuclear Thermal (NERVA/LANTR, Bi-Modal)
» MW,-class SEP, NEP for cargo missions
* 100-MW, class (MMW,) NEP for piloted missions
* Robotic micro-technologies, first interstellar precursors (Solar Sails, NEP)
Far-Term (30+ years) - Routine, low-cost, fast access to anywhere in the Solar System
» Characterized by BIG systems (today’s sci-fi and basic research)
* Very demanding technologies
« Fusion, Antimatter Catalyzed Fission/Fusion
« Big Infrastructures (Who builds the Interstate Highway System?)
» Launch Assist Catapults, Laser Propuision ETO, Space Elevator
Very Far Term (22"d Century ?) - Interstellar missions
« Advanced Fission, Fusion, Antimatter, Laser Sails

"Earth is the cradle of humanity, but one cannot live in a cradle forever."





