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Introduction
As a retired Aerospace Engineer, with 50 years of experience in DOD and NASA programs, I strongly support the Human Space Flight Plan. It could provide access to the vast resources of space and innovative solutions for energy independence, fossil fuels and agriculture, as well as a frontier or escape valve for our growing population.   

1) Humanity desperately needs assured, reliable, 24/7, economical energy sources.  Solar power satellites in earth orbit, nuclear power satellites in earth orbit, or solar power satellites in near-sun orbit (as discussed below), could potentially provide such energy sources.

2) Humanity is running out of fossil fuels.  Many mineral resources are becoming more expensive.  For example, phosphates that are critically necessary for agricultural fertilizers are in some scenarios expected to run out in a few decades.  Solar system minerals may provide supplementary phosphates.

3) Agricultural production of foods and fibers is reaching limits due to stress on intensively farmed land.  Fertilizer runoffs are causing increasing problems and environmental degradation.  Food production in space is perhaps visionary, unless very large-scale agricultural habitats or Terraforming is considered.  We need research in these areas.

4) The earth is environmentally degrading, and getting more crowded.  There may be a solution in large-scale habitats in space, or in Terraforming whole moons or planets for greatly expanded living space, as discussed below.

5) Nuclear power is an intractable issue on the Earth’s surface, due to perceived safety and waste disposal issues.  Nuclear power in space, with power beamed to the ground, may be an easier political issue.  The waste disposal problem becomes almost trivial.  The not in my back yard (NIMBY) issue is abated.

6) Artificial biospheres could provide refuges and living space for endangered species.

7) As the earth becomes more crowded, and as competition for real estate, agricultural land, energy and mineral resources intensifies; resource wars are becoming more common.  Large-scale access to the real estate and resources of the Solar System – would alleviate “population pressure”, and provide a frontier or escape valve, for the social pressures that ultimately threaten to destroy us.

Therefore, please consider the following plan.

Plan Suggestions

Any space program, manned, unmanned, or both, should satisfy the following requirements, in order to obtain lasting, widespread public support:

1) General Charles de Gaulle said “audacity, always audacity”.  For audacity, say that the Solar System will be developed into large scale, shirtsleeve environment habitats throughout the system, for a large part, perhaps eventually the majority, of humanity.  In the near-term, large artificial habitats will be built.  In the longer-term, Terraforming and self-replicating machine technologies will be developed.

2) If this outrageous posit is not accepted, then why have a manned space flight program?  If we are never to go into the Solar System “en mass”, then shut down the manned space flight program, it would be very expensive and to no purpose.  Stick to science and an unmanned space program, for a few NASA and university boffins.  Possibly shut down NASA also, and let other countries bear the research and development costs of science in space.  China or India will eventually go into space, to their great benefit.

3) With the outrageous posit in (1) accepted, the journey gets more interesting.  This leads to the following steps for NASA and the country, in simple, logical order, perhaps even to our great benefit:

4) The habitat environments should include human beings, associated plant and animal life as well as geography, plains, mountains, rivers and oceans as convenient and appropriate.  They may or may not include propulsion, to travel to interesting locations and resources.

5) An energy infrastructure should be developed, to support these environmental habitats.   The energy system could be based on solar power plants near the Sun or Mercury, with beamed power to the rest of the System as convenient.  Technological optimization would determine how near power plants should be placed to the Sun.

6) With self-replicating power plant technology in near-Sun orbit, the controllable energy output could be scaled to, literally, astronomical levels.  Self-replicating machine systems, and machine-biological systems could have staggering implications.

7) Self-replication would eventually allow power outputs suitable for Terraforming Venus (through atmospheric boil off), or Mars (through volatiles emission through regolith heating).  With astronomical energy inputs and self-replication technology, Terraforming becomes almost easy.

8) A transportation infrastructure, based on the energy infrastructure, could be developed for transporting volatiles from the outer to the inner Solar System, commerce, agriculture, mineral extraction and Terraforming operations.

9) An agriculture infrastructure could be initially developed based on agricultural habitats.  It would transition to early-stage Terraformed bodies with genetically engineered plants and animals, then to fully-Terraformed, shirtsleeve environment bodies with ‘normal’ plants and animals.

10) A rule of law and property rights, and its enforcement, would have to be developed to allow human expansion, governance, mineral claims and extraction, and commerce and trade within the Solar System.

11) Terraforming raises the ethical issues of the possible existence of native virus, bacterial, plant or animal life.

12) Major technology thrusts to support the above activities require:

a) Magnetohydrodynamic atmospheric propulsion, with beamed power or nuclear energy input, for low cost, heavy tonnage transportation to low earth orbit.

b) Nuclear-electric ion, plasmadynamic, magnetic sail, and dust interplanetary propulsion.

c) Magneto-kinetic compression, advanced fusion energy and propulsion systems.  Most other fusion concepts will probably fail due to technical difficulties.

d) Autonomous, self-programming computer and biomimetic artificial brain technology, for autonomous robots for all types of planetary operations.

e) Self-replicating macro and nano-scale machines and systems, for building and installing all kinds of infrastructures.

f) Planetary-scale energy systems, based on near-sun collector arrays, and beam energy transmission technology, all built in a self-replicating mode.

g) Pre-Terraformed, and Terraformed biota, genetically-modified bacteria, plants and animals.

h) Extensive Terraforming research.

i) Agriculture in minimal, low pressure environments.

j) Fission, advanced fusion and anti-matter power systems, for outer Solar System applications.

k) Etc.  Most of the above is in the literature.

The initial NASA function in the above plan would be central and essential, initially to develop all of the critical, pacing-item, cost-effective technologies for the plan, in program development order, in cooperation with other governmental agencies, academe, and the private sector.

Subsequently, NASA or similar agencies, would be responsible for technology deployment and commercialization; and for construction of the various Solar System infrastructures.  These infrastructures, in turn, would permit humanity to expand into the Solar System.

The above plan would provide obvious, major benefits to humanity, even if they are long-term.  For example, these would include the development of shirtsleeve environments for large populations throughout the Solar System.

Benefits should be realizable in a cost-effective and practical manner, to avoid ridicule.  For example: $10 / ton into low earth orbit, versus $100 / ton.

The plan should have a logical, systematic approach to its realization.  Eventually, it should be self-financing, typically through infrastructure and interplanetary railroad use fees.  Technological development steps would be critical.  The technology development philosophy should be “that developing technology expands and enhances the arena of human activity, expands economic feasibility and living standards.”

The systematic approach should include technological development steps, to assure attainability of critical implementation, infrastructure and economic steps, such as for example low-cost, reliable, economical heavy tonnage lift capacity into low earth orbit.  It should include energy, economic and infrastructure development steps.

Obviously, the above is a skeleton, for unlimited public distribution and discussion.

Sincerely,

Arthur M. Collins

Retired Aerospace Engineer
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