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What is nanotechnology?   It involves basic research on structures having at least one dimension of about one to several hundred nanometers.  Within those nanometers, we can build nanomachines through processes that exhibit control over the physical and chemical attributes of molecular-scale structures.  Nanotechnology can provide unparalleled prosperity and pollution-free industry. Scientists believe that nanobots will eventually be designed to be self replicating, meaning one nanobot could reproduce exponentially as long as there is materials available.  With the help of nanotechnology, humans will able to accomplish what seems unfathomable even now.  Nanotechnology will revolutionize all fields of industry but self replicating nanotechnology will probably dominate one place where virtually no production has ever occurred; outer space.

Eventually, there will be not enough of resource, energy, or space for us on the earth due to the increase of population.  There is only one thing we could do, migrate to the space. Present manufacturing capability limits the performance, reliability, and affordability of space systems, but the bottom-up approach of molecular nanotechnology has the potential to produce space hardware with tremendous improvement in performance and reliability at substantially lower cost. Also because of the nightmarish scenarios of replicator runaway it would be prudent to first experiment in a region where the entire human race is not at stake.

This is fairly new topic.  Therefore, there are not many developments in this area yet.  Below is a brief timeline to show the process:

1. A major report to the board of the Space Studies Institute, summarized in SSI's Update newsletter (Fourth Quarter 1995) by Dr. George Friedman, executive director of SSI. 

2. A paper presented at SSI's May 1995 Space Manufacturing Conference, on the topic Minimizing the Initial Space Manufacturing Base, by Steve Vetter, Senior Advisor, Space Studies Institute, and an active participant in Foresight Institute affairs. 

3. A session at the Space Manufacturing Conference on the topic of Advanced Technologies, also chaired by Vetter. 

4. Publication by Thomas L. McKendree, President of the Molecular Manufacturing Shortcut Group, of a paper entitled Planning Scenarios for Space Development, in which he applies scenario-planning methods to key issues of space development. 

5. WASHINGTON, November 14 - The National Space Society (NSS), the world's premier space development advocacy organization, and the Foresight Institute, the world's premier organization dealing with information on nanotechnology and advocacy of nanotechnology research, are pleased to announce the release of the NSS position paper on space and molecular nanotechnology.

NNS’s proposal is the first public position paper looking at the implications of nanotechnology for a specific field of activity-the development and settlement of space. It is also the first applications paper published by an organization other than those directly involved in nanotechnology. This publication marks the advent of public interest groups looking at the implications of nanotechnology for short-term, medium-term, and long-term planning.


In the late 70's The United States could have spent virtually its entire defense budget and constructed a space colony in low earth orbit. But because of the high cost and fears that it would destabilize the international political balance, the United States of America did not take the initiative in space colonization. At the present time  NASA has no plans to proceed to the construction of a space colony. The primary  cost of constructing a space colony derives from the extremely energy intensive process of bringing  the materials needed for the construction of  a mining base on the moon and/or space colony out of earth's atmosphere. It costs approximately $100,000 per Kilogram to transport cargo into space. Even when a reusable space vehicle is developed  the lift costs still hover around $10,000 per kilogram.  Needless to say an extraordinary effort would be needed to construct a full scale, self sustaining colony. However with the current developments in computers and nanotechnology, it seems that before any government initiates the construction of a space colony, an incredibly cheap method could be used to construct space infrastructure and human colonies.


The standard bootstrap model for the construction of the first generation of colonies follows these basic steps.

6. Establish a small mining station on the moon manned by 3-10 people that bulldozes moon rocks, perform a small quantity of refining on them,  then pack them into magnetic buckets. These buckets would be constructed on site. They would be fired out of the moon's orbit, into High/Low earth orbit, by entirely electrical rail launchers. Current designs can accelerate a bucket at over 1800 G's, which would only take 160 M of track to get a bucket out of the moon's gravity  This station would be powered by solar panels that receive light every 15 days, store the power and power the station during the lunar nights.

7. The buckets would be received into a device in earth orbit, and then shipped to the construction site by lower velocity rail launchers. This process would be almost completely automated. In order to maintain the velocities of the receivers it could receive a certain mass of buckets on one side of its orbit and on the other side it could receive the same amount of mass. Thus it would be able to maintain a static orbit with no outside energy.  

8. The buckets and the materials they contain would be made into the necessary parts to construct the space colony. The colony would be constructed in low earth orbit to allow easier access for the workers. This would be very labor intensive and because of 0 Gees, OSHA would probably require that a  worker could only work in space 1 year at a time to maintain adequate health.

9. After the first colony is constructed and set in motion to maintain 1 Gee at the surface, the other colonies will have a staging point for workers, materials, etc. The Moon mining station will be expanded, more receivers would be set in orbit, and bigger and better colonies built.


This is the old model for space colonization, but I am proposing a new model which could cut costs so drastically that a single small corporate initiative could initiate and manage an otherwise colossal undertaking. However drastic advances in nanotechnology would have to be made to even consider this method of space colonization. Working replicates, material interaction, and advanced nano-control systems would have to be developed . After they are developed the cost of colonization would be in the millions rather than the billions, even after inflation is considered. How  would this new technique proceed?


It would proceed on the same basic principles as the 70s plan, only humans could be completely replaced by nanotechnology in all areas of space.


First a small space probe could be sent, through conventional means, to the moon. When it lands (softly) on the moon it would deploy nanobots suited to 1/6 gees, 0 pressure, and high radiation. While the probe itself would contain the primary computer it would be in constant communication with the Earth, provided that a couple of communication satellites orbit the moon. The construction of the solar diodes and other machinery could be produced entirely from the moon rocks. (A site with diverse elements and compounds would be chosen for the mine.) The probe could be micromanaged by people and computers stationed on the earth. The probe could release microbots which would be microscopic but intelligent. These microbots would control the nanobots and would be managed by the probe, forming a robotic hierarchy built to effectively manage all of the projects the nanomachines would undertake. The larger more intelligent, microbots could be used to triangulate the nanobots' position, provide direction and order to manipulate atoms. This would increase the efficiency of all nanoproduction on both Earth and in space.  Microbots could curb rogue nanoreplication through  a collective intelligence, and prevent this disaster entirely. These microbots could send out certain signals telling the nanobots when and where to reproduce. This would place the reproduction rate of the base of this pyramid indirectly into the hands of humans controlling the operation. These microbots along with the space probe could be produced of course by the nanobots, along with all other equipment on the moon.


To ensure success,  multiple probes would be launched to multiple sites. The nanoreplicators would reproduce in the mineral rich moon rock and would construct the entire power network and mining operation. Processes on the moon would take moon rock from refining to partially assembled final products that fit in the Rail launchers. These launchers will probably be around a meter in diameter. Refining the moon rock could be done by electrolysis if it were impossible to accomplish through nano-machines. By applying the idea that everything could be done at the nanoscopic level to an extreme,  the buckets could even  be equipped with ion or chemical retrorockets. This would entirely eliminate the need for the second step above. When the Buckets get to low earth orbit, it will be very easy for a small number of human workers, robots, or nanobots, to fuse the partially assembled materials with blowtorches or nanotechnology. Thus constructing the first space colony. All of the resources needed to build and sustain permanent space colonies are on the moon. Through these nano-techniques, it would be very easy to mine the moon to oblivion in less than a thousand years. One would simply have to wait for the nano-machines to reproduce and create new communication centers and mining centers all over the moon. This technique could also be used for the majority of celestial bodies, with the exception of bodies too hot or to massive to manage. Mars would be a good example of a body where we could extract all of its materials to build material efficient space colonies, but we wouldn't. This is because Mars is ripe for teraformation. Mars has a large quantity of CO2 and H2O frozen just beneath the surface. If humans were to merely deposit a reasonable amount of the greenhouse gasses we absolutely hate, like CFCs. Then when summer rolls around on the surface of Mars, enough CO2 gas would be released from the surface into the air to initiate a greenhouse effect that would induce a chain reaction that would give Mars its atmosphere. One would only have to give nano-probes a single task on Mars IE create greenhouse gases, and the hardest part of the teraformation is complete. The next step could be accomplished by our own current and very efficient nano-machine, blue green algae. One cell deposited on the surface of teraformed Mars would make the planet green and oxygen-rich in no time at all.


The long term space colonization will commence many decades, even centuries in the future, and will be dominated by fully automated nano, micro and macro robots.  In a century beyond this one we will have tamed space. After space has been colonized and much of the moons and asteroids have been transformed into space colonies, that orbit the sun and contain sustainable ecosystems with controlled sunlight, climate, and the works, the world will look to the colonization of other Solar systems but like the initial colonization of space the colonization of other solar systems will be completed by machines, not humans and that build themselves off of indigenous elements and compounds. But this colonization will take place on a scale completely unprecedented on all scales, and will require no micromanagement from people/computers that orbit the sun, but discrete thinking entities stored in the "Seed probes." Millions, billions, even trillions of these probes could be launched at very high velocities all over the universe, and when they reach their targets they will build colonies and expand the reach, of civilization at something comparable to the speed of light. It seems truly extraordinary that Extraterrestrials have not in fact colonized our solar system like we will colonize all of the solar systems in this universe.

