CHAPTER  10
COPING WITH  LUNAR CHALLENGES & PROBLEMS


For billions of years stars form, break up, and often impact other celestial bodies.  There are many craters and meteorite remains on both the Earth and the Moon that confirm such cosmic collisions, caused by asteroids and comets hitting the twin planets.  In more recent times, there are official records of such planetary impacts  – such as in 1908, when the Tunguska event in Russia was identified as an object from outer space which destroyed 2,000 sq.km of Siberian forest; or in 1994 when Comet Shoemaker-Levy 9 was observed breaking apart and colliding with Jupiter; or again, in 2008, when a binary near-Earth object , an asteroid some 600 meters in diameter, cruised past Earth at a distance only six times farther than the orbit of the Moon.  In the last century, earthlings began to think seriously about what we could do about these near-Earth objects (NEOs), estimated to be some 5,443 in number, of which 957 are classified as potentially very hazardous.  One meteorite, the size of a baseball¸ actually crashed through a doctor’s office roof in Lorton, Virgina.  Thus, a movement came into being devoted to ascertaining how to detect, predict their potential impacts, and if necessary, deflect the object from striking Earth.

By the 21st century, studies were undertaken to examine the size, composition, and orbits of these NEOs.  Scientists predicted that one asteroid as small as 30 meters could devastate an area the size of metropolitan Washington, D. C.  Asteroid intruders had been tracked as close as only 80,000 miles away from Earth.  No wonder the alarm over improving our advance warning capabilities so as to prevent catastrophes.  As a case in point, the Jet Propulsion Laboratory’s Sentry System reported in year 2008 such an atmospheric impact in the northeastern Africa’s Sudan, but asteroid 2008 TC3 was too small for real damage there.  In the opening decade of the 21st century, various countries launched missions to asteroid belts in the inner and outer solar system. NASA photographed the large asteroid, Gaspara, and landed an unmanned spacecraft on Eros. The European Space Agency also sent a spacecraft to asteroids Vesta and Ceres in 2007. Japan already launched an automated space vehicle to asteroid 1998 SF36l, until JAXA’s Hayabussa was launched to asteroid  ITOKAWA,  and brought back sample returns in 2010. Then China went on to explore the asteroid, 1627 Ivar, to ascertain its physical properties and elemental composition. By 2050, the search for asteroids and utilization of their resources had become a refined art.
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Comets strike other celestial objects, such as the Earth and Moon.


Yet for eons, brilliant space fireballs have also been impacting our sister planet. Lunar pioneers are equally concerned about extraterrestrial collisions on the Moon caused by objects coming from elsewhere in our solar system.  After all, the rugged lunar terrain with its many craters provided ample evidence of such occurrences.  So back in 2025, the Lunar Infrastructure Development Corporation established a task force to deal with near-Moon objects (NMOs); it was directed to cooperate with NEO experts on strategies for dealing with such dangers to the twin planets, as well as to cooperate in controlling human space debris. Since the Moon was the most valuable real estate off-Earth, researchers began by investigating the crater depressions at the lunar poles. The astronomers focused initially on the South Pole where the first settlements were built at Mons Malapert and the Shackleton Crater. In this ancient basin, big, deep depressions had been caused when comets or asteroids struck the Moon long ago.  The area proved desirable for human habitation because of the water ice contained in those shadowed areas which never see the Sun. With low gravity, no atmosphere, and continuous sunlight, the region was ideal for solar-power collecting technologies.
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An Earth-based radar image of the Moon’s south pole highlighting Mons Malapert in the center. Note the crater impacts of celestial objects.


In 2050, LUNA WORLD’S chief astronomer. Will Gordon Harris, was co-director of Twin Planets Defense Council. His counterpart on Earth was Dr. David Levy, from the Sandia National Laboratory.  These two defenders of their planets decided not only to track asteroids together, but to go on the offensive by seeking out asteroids whose threat could be eliminate, especially by mining their resources.  Will requested that Pete Raygoza’s Emergency Service Corps (ESC) take on the responsibility to prevent asteroids from hitting the Moon.  Then Will sought the help from the Exploration and Mapping Corps (EMC) to develop the means to identify and utilize resources of asteroid closest to their planet.


EMC’s director was Jim Benson, a good buddy of Will Gordon. Benson had two great interests – computers and asteroids.  He thought these were in his genes.  He attributed them to his great uncle long since gone – a geologist who made a fortune in the computer business, then invested the profits in founding a start-up company called SpaceDev.  At first, old Jim, a proponent of private space enterprise, wanted his new corporation to capture and claim asteroids for their mineral resources. But such ambitions proved to be premature and by the time the firm had made the big board on Wall Street, it was focused on building a hybrid motor for spacecrafts which were used in Burt Rutan’s Spaceship One and later in the craft that would land the autonomous International Lunar Observatory on the Moon. But the old Jim never lost his passion for asteroids that he passed on to his beloved nephew named after him. That was how the lad gained a reputation around Selenopolis as an “asteroid hunter.”  By mid century, the younger Benson was LUNA WORLD’s top expert on asteroids.  He not only was able to identify and map them, but actually visit those closest to the Moon by using a mass driver to launch a spacecraft on an intercepting trajectory.  Jim was also implementing his great uncle’s plans to go to asteroid 4660 Nereus.  This commercial venture was called NMAP – Near Moon Asteroid Prospector.  His goal was to send robotic missions to such collections of rock and metal in deep space, so as to both claim them for LIDC, to mine them, and return their minerals to the twin planets.  He was fulfilling his forbearer’s vision to tap such natural resources, valued in trillions of dollars, for the benefit of humanity.


Luna pioneers were learning to extend the twin planet economy to nearby celestial objects.  Asteroids were proving to be the most profitable because of the wealth of raw materials that Jim and his colleagues were discovering there.  Benson was noted for his computerized in-situ analysis, especially the spectroscopic characteristics and trajectories of orbiting asteroids.  His reputation had been built on use of lunar telescopes for asteroid surveys.  Thus, explorers from the Moon discovered that asteroid Eros contains billions of tons of carbon, hydrogen, nitrogen, phosphorus, and metals.  The discovery of water in such celestial objects was another significant finding.  Jim was regularly using solar sails with lander/retrieval vehicles to bring return samples for further study before launching a mining operation on an asteroid.  Once such an analysis of volatiles confirmed their worth, he would send robotic miners there with bulk processing, communication, and receiving antennas to beam solar energy from the Moon .  In LUNA WORLD, the A & R Corps had been invaluable in setting up the system, so that human teleoperators located on either of the twin planets could operate equipment on the asteroid. The beauty is that all this equipment – from mining to power supply – is manufactured right here on the Moon.

Pallets of raw materials from asteroids are now being sent directly to cislunar space.  There a solar sail, chemical rocket, or other propulsion device intercepts the pallet, and adjusts its trajectory, so that it can be captured by a mass driver on the lunar surface.  Then the pallet materials is transferred to a processing plant for refinement.  What material not required on the Moon, is exported to Earth, along with platinum, nickel, gold, and palladium.  Benson envisioned that someday soon, mining would be mainly in space, so as a result, the surface of the home planet would no longer be despoiled in the frantic search for minerals and energy. Yet he realized that asteroid-derived commodities was still an emerging market. It would take decades before orbital, luna, and terrestrial customers would be waiting for delivery of  base metals, and  hydrocarbon-based products mined on asteroids!


The Twin Planet Defense Council had given Benson an award a few years ago for his innovative high-energy laser beams which could deflect hazardous asteroids from hitting Earth or the Moon. His team was noted for their ability to maneuver asteroids to a more desirable orbit. Now his pal Will Gordon was offering him another challenge.


Jim, he said. You know the contribution that Kepler spacecraft has made to planetary exploration. Their successful search for Earthlike planets is legendary by detecting an atmosphere like out on an exoplanet.


Benson sighed, Of course, it’s a highlight of my lifetime. Before I came to the Moon, I lived near the Ames Research Center and attended Singularity University on their campus.  Those scientists at Moffet Field were always bragging about their finding planets similar to Earth that circle other stars.  The whole idea was to find planets capable of supporting life.


Will smiled back at his friend, I didn’t know you were from Northern California. I presumed, like you great uncle, you came from San Diego. My point is that the Kepler missions started in 2009 with data collected from asteroid HAT-P-7b.  We both know that it is a bizarre slice of hell.  It’s a gas giant forty percent larger than Jupiter.  It’s so close to the sun that a year there last 2.2 Earth days!


O.K., Jim confessed. You’ve got me interested.  I’ve always been impressed by the data obtained from the Kepler instruments.  Jon Jenkins and his colleagues became masters at finding planets in other solar systems.  They were able to detect light fluctuations as a planet moves across distant stars.  I recall as a kid that those guys were analyzing over 52,000 stars, including Cygnus, which is more than a 1,000 light years from Earth.  Now what does their research in planetary light emissions have to do with me at this time?


Harris saw that Benson was getting impatient, so he decided to say nothing that the Kepler spacecraft discovered double the known planets, All right, here it is.  A consortium of universities lead by Kepler Space University have petitioned our Twin Planet Defense Council to build and launch a comparable spacecraft capable of spotting asteroids and other celestial objects in deep space. Dave Levy and I think it’s a great idea, so I recommended you to LIDC as project manage for NMAP – the Near Moon Asteroid Prospector!”*

You what! exploded Jim. I have a full plate of responsibilities.  I don’t need another luna enterprise!


Will had brought a six-pack of luna beer, so he opened two, offering one to his buddy, so Jim would calm down.  Then he quietly remarked, Don’t you want to be the top asteroid hunter in the universe?  Why you might even win a Nobel Prize for your work with this new spacecraft.  I even have a name to suggest for it – Tanith!


Jim guzzled down his beer, belched, and boomed, How’d you come up with that tag, and what does it mean?


Will knew he had finally hooked his close colleague. Why, in Phoenician mythology Tanith was the goddess of Earth-Moon.  I am not suggesting we worship her like the ancient Carthaginians.  But I thought it was an appropriate designation for a spacecraft that would bring so many benefits to our twin planets.


Benson pondered the undertaking. Finally, he remarked, I’ve always agreed with that that fellow who said, “What the mind can conceive, it will achieve.” * All right, I’ll take on this assignment, but on two conditions!



Harris was puzzled. You know that I would have to get the LIDC council approval before I could promise you anything. But what are you conditions?


First, that LIDC  find a replacement for me as director of the Exploration and Mapping Corps. Second, that if I succeed with this venture, they establish an asteroid award to honor my great uncle Jim.


Harris was relieved. He stood up and shacked Benson’s hand vigorously:  I think that I can convince our Council leaders to honor your reasonable requests. Now how about we go down to the mall and hit some golf balls on the new driving range?

***


The Class of 2050 looked for any excuse to get together. Their shared camaraderie went beyond mere socialization to reporting on progress in their various fields and projects.  This time they gathered to celebrate the opening of the underground portion of the Alan Shepard Golf Course.  Tu Yang was surprised at how quickly this aspect of the undertaking had been accomplished.  But then he had the backing of Liam Harris, head of LIDC, who was an avid advocate of expanding luna sports.  The classmates immediately went to the enclosed driving range to try out their skills.  With their titanium clubs, the guys could hit the ball as hard as they wished, and then watched when the net stopped its flight and recorded the probable length of the drive at 1/6th gravity, if the ball had not been stopped. Meanwhile, the girls played the pitch and put mini course, which gave them ample time to chat about home and family.  That is, until Tu introduced his new luna professional player and asked her to demonstrate techniques of golf drives.  The men were astounded at the distance achieved by Jeanne Greenwood’s drives in 1/6 gravity and the skill she displayed.  The women decided to ask the pro for golf lessons.  Maybe they could break some records once the course was finished on the lunar surface.


Finally, they assembled for lunch in the new clubhouse.  Then they toasted their host with champagne to mark his progress in promoting luna tourism.  Yang smiled, giving credit to his new wife, Vivi, whom he admitted was the “wind beneath my wings”!

Then Christina  DeNegurelua began the group updating on professional progress with this remark, Luna University is  starting a new major in luna history this year.  You may not realize that as pioneers here you are making history!  We are cooperating with three space universities back on Earth. *  They are going to focus on lunar activities and knowledge before humans came to the Moon.  Our LU research and instruction will concentrate on spacefarers’ experiences and accomplishment since the Apollo 11 landings in 1969.  And that will include what we are all now doing up here!


Oleg Alifonov observed, I hope these lunar historians will be guided by the wise insights of that Polish philosopher, Leszek Kolowski.  He maintained that we learn history not in order to know how to behave or how to succeed, but to know who we are! *

The classmates were moved by that profound observation. They agreed that while creating luna history, they needed to be mindful of the future generations of luniks who would benefit or not from their efforts.  Polly Henderson, a close friend of Chris, was at the next table and overheard that portion of their conversation.  The 50-year old gracious blonde served Selenians as director of the Social Services Corps.  With a quiet intervention, she stood up and spoke to the group:  I apologize for listening to your intriguing comments, but you are discussing a very vital subject – developing your human potential as luna dwellers.  May I invite you recent arrivals to take full advantage of prospects you have here to serve our community’s social needs, while growing as persons in the process.  Our Corps sponsors a wide variety of opportunities to do this – from family services to the performing arts, from cultural and religious activities, to diverse leisure pursuits.  Suddenly the beautiful lady waved goodbye, walked away to pay the luncheon tab for a companion and herself. **


She’s right, Megan McArthur-Banerjee interjected. My husband, Dip, and I often talk about how we are emerging as persons in this fantastic lunar environment. But it is nothing compared to what will happen to our children as extraterrestrials.


Finally, Pete Raygoza added, That’s why we all should be reading the writings of Krafft Ehrike on the extraterrestrial imperative.  Chris, I think it should be required reading for your lunar history students! 


The Chancellor agreed with his observation, You’re right, Pete.  We already have a non-fiction reading list of authors who wrote thoughtfully not only about the past and future of humans in space, but beyond that as our species explores the whole universe. *

Megan summed up their mood, My, aren’t we philosophical today.  So we know what Tu and Chris are up to, what about the other four, including myself?  I for one have a lot to tell you – not about my wonderful children, Shamus and Alva, but our imaginative transportation plans for the two new cities!

Oleg sighed, O.K., Irish, tell us what’s happening on the transportation front.
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Megan’s latest plans for luna transportation – improved mass driver launchings of spacecraft.

***


Judge Declan X. O’Donnell II was presiding over a critical session of the LUNA WORLD Supreme Court.  With his colleagues, they were struggling over an old issue – how to deal with private property claims on the Moon and the celestial bodies in lunar orbit.  Terrestrial law was based on the principle that institutions and individuals had the right to own property.  It was the motivation behind the efforts of entrepreneurs and start-up companies that underlie much of international business.  But in 1967, the leading spacefaring nations had signed the United Nations “Treaty on Principles Governing Activities of States in the Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies.” *  That agreement and others like it enshrined the principle that outer space and its resources were the common heritage of humanity, and that no nations could claim such extraterrestrial property and resources for itself.  That was why the Global Space Trust and the Lunar Infrastructure Development Corporation had been founded – so that all inhabitants of Earth and their countries could benefit together from utilization of space resources!  Both bodies represented Earth’s global private and public sectors.

The legal conflict facing The Supreme Court again was that organizations and persons continued to maintain that such prohibitions applied only to states.  The litigants argued that individuals and institutions had the right to own property and facilities in outer space.  They believed this essential if a free market system was to flourish offworld.  One scam artist in the United States had the audacity to claim ownership of the whole Moon, and sold lunar real estate rights to gullible customers.  He made a lot of money, but all the buyers got was an elaborate worthless certificate of supposed ownership.


Judge O’Donnell and his fellow justices were committed to establishing the rule of law on the Moon.  The Court members were experts in space law established on Earth – a complex mixture of international and domestic laws governing a wide variety of activities related to outer space activities.  Terrestrial space law related largely to telecommunication accords about orbiting satellites, formation of space consortiums, protection of intellectual properties and patents, offworld arms and environmental controls, space commercial and criminal regulation, as well as treaties and agreements related to celestial bodies. *  Astrolaw referred to the rule of law developed by those who actually live in space.


Thus, in LUNA WORLD, astrolaw was the principle legal mechanism that held sway – that is, rules, regulations, and laws could be authorized only by those who live and work permanently on the Moon or its orbiting stations.  While this aspect of governance was built upon terrestrial laws, it was a new form of legal expression and protection suitable for a spacefaring civilization.  Under the administration of LIDC, an innovative formula was devised to promote luna development and enterprise. *  Thus nations, institutions, and individuals could obtain long-term leases for the development of property, facilities, and assets.  Thus, the Moon and its resources were owned by humanity through the legal entity known as LUNA WORLD, but any facilities built by investors and other organizations, were the property of that entity.  Through its administrative arm – the Lunar Infrastructure Development Corporation was able to issue leases, options, contracts, and other such agreements for the creation of luna macroprojects and settlements.  The three cities now existing on the Moon, for example, were chartered through LIDC for LUNA WORLD.  Any commercial or private undertaking on the Moon or celestial bodies in its orbit had to be authorized for LUNA WORLD by that entitity.  Over decades, Judge E. George Robinson became the leading exponent of this emerging astrolaw.


In 2050, all dimensions of LW governance were still evolving.  At this point, permanent resident could vote for their representatives on the LIDC Executive Council; a planetary unicameral legislature; and their municipal administration.  The latter consisted of a mayor and five local council members.  Currently, the cities of Selenopolis, Apollo, and Artemis were so governed.  Every five years, permanent luna dwellers voted for the President of LUNA WORLD, who presided over the above Executive Council.
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Astrolaw recognized that ownership could be claimed of luna facilities and structures on or under the Moon.

Through the leadership of Judges Robinson and O’Donnell, LW residents had voted to adopt the science of quality astrolaw, so as to ensure the ascendancy of authentic democracy on the Moon. *  The lunar pioneers wanted to avoid the chaos and corruption present in the unscientific terrestrial law making.  They realized that the traditional method used on Earth was to create laws through legislative assemblies of sovereign governments.  And spacekind were convinced that the old approach was unprincipled, undisciplined, unreliable, and irresponsible.  In the passing offworld legislation, the luniks wanted to avoid unsubstantiated opinions, anecdotes, half-truths, falsehoods, deal-making and unscrupulous practices so inherent into too much of the law making on the home planet.  Furthermore, there was no provisions for periodic and review of terrestrial legislation – that is, did the laws perform as intended when enacted?  Chief Justice O’Donnell had been familiar with the visionary research of Eric Schrunk’s father regarding the use of scientific methods in the design of laws.  Declan convinced the LIDC Council to establish a Science of Astrolaws Institute as a required support service to assist in the creation and passage of effective laws, rules, and regulations.  Institute services and methods were also mandated for the LW Senate or unicameral legislature, as well as for all municipal legislative bodies.  This Institute was affiliated with leading terrestrial law schools, and space law institutes.


In the luna knowledge culture, it was deemed that efficacious laws are a means for governing a high performing, spacefaring society. The Institute was located at Luna University for research and teaching the science of quality laws.  There, the small community of astrolawyers taught and practiced.  Its curriculum was developing as both an investigative science that produces knowledge, and a creative science or “engineering” discipline for luna lawmaking.  The focus was upon “quality” in the design, assurance, and improvements in all legislation on the Moon.  To transform the legislative process, there had been a shift from dogma to knowledge as its basis. The Institute maintained an Index Lex Legis which contained (a) methodologies both the investigative and creative aspects of law making; and (b) electronic files of the mechanics or caused and effects of laws enacted on the twin planets, particularly in the field of space law which is terrestrially based.  The first Institute director appointed by LIDC and the University was astroattorney, Artie Dula, JD.  Back on Earth, he had been a public prosecutor and a state court judge in Texas, but now his goal was for the Luna Science of Astrolaws Institute to make significant contribution in facilitating democracy and free enterprise on the Moon.  Thus, the Institute relied heavily upon sophisticated computer modeling that employed an engineering mindset and methodology.  Together they published an online journal, The Science of Laws, which was widely consulted by legal scholars on the twin planets.


If a law abiding, civilized spacefaring society were to be maintained, Artie knew that luna laws and regulations had to be carefully drafted for their appropriateness, accuracy, and relevance. As a government attorney, his specialization was in commercial astrolaw.  He was passionate that the scientific method be applied to laws affecting luna business, so that justice and efficiency were evident in laws affecting the twin planets economy.  In Dula’s arguments before their Supreme Court, he litigated for laws that were designed to solve societal problems, including those related to commerce and trade.  He has won legal action against the South African cartel that sought to gain a monopoly upon lunar diamonds and precious gems.  He had prepared his case carefully, working closely with Woody Sears, now a Colonel in charge of their Peacekeeping Corps.  The PC had gathered the evidence which contributed to a court ruling in favor of the prosecution.

***


Since people on the Moon were humans like those back on Earth, conflict was bound to arise.  Inhabitants got angry occasionally with one another.  That is why the LIDC appointed Dr. Laura Kavanau, a psychologist, to head up its Anger and Conflict Management Institute.  As the chief space psychologist in Selenopolis, she had become the city’s human relations expert.  Laura worked at the Rogers Wellness Center where her Institute was located.  There her closest colleagues were Lara Tescano, M.D., space nurse Luci Jolie, Ph.D., and Grier Miller, M. D. who headed up LW’s Behavioral Science Institute.  Laura was well aware that the latter two were unmarried lovers.


The three met every Monday morning for a case conference review and treatment strategies.  Each case was prepared and presented by Kathy Harrison, Laura’s deputy and an space social worker.  Kathy was related to that great space psychologist, the late A. A. Harrison of the University of California.  Now only 30, she had expanded upon his writings about living aloft, spacefaring, and space life sciences.  She had done her doctoral dissertation at Singularity University on ICE or human behavior in isolated, confined environments.  Kathy did further investigations of her uncle’s studies of people’s behavior at lonely Antarctic bases where scientists, Navy personnel, and workers felt confined during the dark winter stay-over.  Such findings are considered an analog for living offworld in an alien environment. *

This morning Dr. Harrison presented “The Case of the Space Scientist and Contractor.”  Seems these two, identified as only Bert and Mort, had to live and work very closely on a project up on the lunar surface.  Both were single, had different personalities, and began to get on one another’s nerves.  Sometimes they got depressed by the emptiness of the Moon, and the bulkiness of their space suits when working topside.  After the dinner underground, they would retire to the recreation room to play pool.  That was when they got into fierce arguments that lead to their banging playing sticks on the table.  Over months, their relations had so deteriorated into constant bickering, as to alarm their colleagues who alerted Laura about the situation.  The report at hand was that Mort the contractor had become so incensed against his co-worker that in a fit of rage, he had taken his bulldozer and wiped out Bert’s laboratory on the lunar surface.  Fortunately, the scientist was not inside at that moment, or he would have been killed.


The behavioral scientists agreed that both men needed to be suspended from their work, and required to attend sessions at their Anger Management Clinic.  Subsequently, Laura and Kathy made great progress counseling these disturbed males and getting them involved in positive activities to counter their alienation and depression.  Their behavior management therapy, diet changes, and special medications led to reconciliation between the two Selenians.  Months later, the behavioral scientists reported that these disturbed patients had so improved their coping skills, they were reconciled with each other.  It turns out that the basis of the conflict was that both were closet homosexuals.  Now they were happily together sharing the same apartment, and living a quiet, gay life style on the Moon!

####

* Former Apollo astronaut, Rusty Schweickart established the B612 Foundation for reaching an orbiting asteroid by 2015…Note also  that the United Nations has a Working Group studying NEOs.


Quotation of Larry Kellogg – contact � HYPERLINK "mailto:larrykellogg@g-net.com" ��larrykellogg@g-net.com� or � HYPERLINK "http://www.lunarupdate@newsaffair.com" ��www.lunarupdate@newsaffair.com�. Also visit the website of the Lunar and Planetary Institute – www/lpi.usra,edu/expmoon or hTTp://lpi.usra.edu.


*  International Space University (� HYPERLINK "http://www.isu.edu" ��www.isu.edu�); Singularity University (� HYPERLINK "http://www.singularityu.org" ��www.singularityu.org�); Kepler Space University (� HYPERLINK "http://keplerspace" ��http://keplerspace�university.com).


* “Leszek Kolowski Obituary,” The Economist,, August 1st, 2009, p. 26.


** For an elaboration on this theme, consult P. R. Harris, Toward Human Emergence. ( Amherst, MA: Human Resource Development Press, 2009 – www.hrdpress,com).


* Such books as Marsha Freeman’s Krafft Ehricke’s Extraterrestrial Imperative  (Burlington, Canada: Apogee Books, 2008); Bob Krone, editor of Beyond Earth – the Future of Humans in Space (Burlington, Canada: Apogee Books, 2006); and A. A. Harrison’s Spacefaring – the Human Dimension (Berkeley, CA:


University of California Press, 2001); Erik Seedhouse’s Lunar Outpost. (Chichester, UK: Praxis Publishing, 2009 - � HYPERLINK "http://www.springer.com" ��www.springer.com�).


* Refer tp Thomas Gangles’  The Development of Outer Space – Sovereognity and Property Rights in International Lax. (Santa Barbaba, CA: ABC-CLIO/Praeger, 2010.


See also  “Legal Space Frontier Challenges, ” in P. R. Harris’ Space Enterprise (New York, NY: Springer/Praxis, 2009, pp. 440 –451).


Also refer to Annals of Air and Space Law published by the Institute and Centre for Air and Space Law, McGill University, Montreal, Canada (� HYPERLINK "http://www.iasl.mcgill,ca" ��www.iasl.mcgill,ca�). See “Legal Strategies for a Lunar Economic and Development Authority,” by D. J. O’Donnell and P. R Harris in the Annals issue , Vol. XXI-II, 1996, pp. 121-130;443-444.





*  David G. Schrunk, The End of Chaos – Quality Laws and the Ascendancy of Democracy (Poway, CA: Quality of Law Press, 2005 – � HYPERLINK "http://www.qualityoflaws.com" ��www.qualityoflaws.com�; www.scienceoflaws.com)


*  Harrison, A. A., Clearwater, , Y. A., and McKay, C. P, eds., From Antarctica to Outer Space. New York, NY: Springer-Verlag, 1991….Finney, B. R. and Jones, E.M., eds.,  Interstellar  Migration and the Human Experience. Berkeley, CA: University of California Press, 1984….Freeman, M. Challenges of Human Space Exploration. New York, NY: Springer-Praxis, 2000. 





PAGE  
279

