
His deputy was biologist, Dr. Carol Ann Stoker, whose Aunt Carol had been involved in many unmanned Mars missions at JPL.  Her aunt had been one of the founding activists of the Mars Society over fifty years ago.  The third planning leader was Dr. Brad Duke, a geologist from the Colorado School of Mines.  The Mars planners represented many disciplines and expertise.  Their goal was to ensure safety and high performance among the Mars pioneers.  During the past several years, crew candidates had been crossed trained for a variety of skills and specialties.  Those hoping to go to Mars had already received intensive preparation – physical, psychological, sociological.

Their survival training included effective management of atmosphere, water, food, waste, and health.  They benefited from the on-going biomedical research at the Martha Rogers Wellness Center in Selenopolis.  There, researchers were applying what had been learned on the Moon to the Mars environment - everything from radiation exposure and protective clothing to bone and muscle loss.  Much had been learned there about cardiovascular fitness immunization for disease prevention, counteracting isolation depression, wound healing, fitness exercises, vitamin supplements, and even prophylactic surgery.  All this and more would be adapted to improve the chances of personnel headed for Mars where extensive life support was also critical.  Such a long-duration mission required that many systems and subsystems be in place before the marsnauts arrived.  Thus a Mars Environmental Control and Life Support System has been created mere that aims toward a “closed-loop” system where resources are recycled. MECLSS engineers have provided for habitat atmospheric, temperature, and humidity controls, energy expenditure, as well as bioregenerative processes, water, food, and even waste management.

Initially, the exploring team would consist of four scientists and two engineers - each equipped with GPS units, digital audio recording cameras, and data loggers.  Three were to be men, and three women, in addition to a back-up crew of six more marsnauts, as the two crews were known.  Now that robots on Mars had finished the preliminary habitats and facilities, six Selenians who were Mars planners, were finishing their training for a January 2051 launch.  The emphasis now was on the risky Mars EDL – entry, descent, and landing on the Red Planet.  Although numerous robotic missions had succeeded with up to ten kilograms, this one now named Von Braun, called for landing 40 tons!  The mission name had been chosen to honor Wernher von Braun, who designed the first architecture to send humans to Mars way back in 1948 
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TMK spacecraft like this MARV were doing flyby missions around the Red Plant to gather landing data.
Once on Mars at their advance base, the daily regimen anticipated would be: after breakfast and briefings, the explorers would leave their air locks at 8 a.m., and egress in protective garb for a morning of assigned scouting and testing.  A big challenge would be adapting to zero gravity when walking out on the Martian surface.  With their Mars rovers, the EVA teams would usually return to their underground habitat at noon for lunch, rest, and debriefings.  From 2 to 6 p.m., they would suit up again, returning to the Martian surface for exploration and investigative activities.  These would include multiple tasks, such as setting up drill rigs for additional core sample analysis in the continuing search for more water.  With every entry into their habitat’s airlock, a ritual of brushing with air hoses the excess dust from their space suits, before negative pressure and magnets finished the cleaning.  After dinner and debriefings, the evenings were reserved for personal time and rest.  By 11 p.m., the explorers were to be asleep.

For decades robotic mission to Mars had provided significant information about Mars and its geology.  Human presence on Mars was to confirm preliminary observations, and begin operations.  Presently, the Mars planners anticipated the first two weeks on Mars would concentrate on field exploration tasks called missions of opportunities, such as field investigations to confirm the chosen site for building a future underground city.  The next two weeks of discovery were to confirm priorities for further scientific and social-psychology studies.  Operational plans for the remaining months on Mars would be continually revised.  Developing the Mars infrastructure for settlement purposes would take well into the 22nd century.  Growth of science and engineering on the Red Planet would start linear, and expand exponentially.

Both manned and unmanned rovers would be used during the eighteen months of initial exploring on Mars.  Two crewmembers would center their remaining time on the Red Planet on geological studies, especially building upon the information previously obtained from automated missions to Mars.  Another two explorers would focus on biological research, especially searching for microbial life and other environmental factors (e.g., water); and human factors analysis relative to crew behavior, such as social-psychological and neuro-cognitive influences on performance.  Then two engineers would concentrate on technological studies relative to habitats, rovers, data loggers, protective suits, and facilities expansion for the next crew to follow.  Above all this first human expedition to Mars would seek to delimit any contamination that might be caused by spacecraft or crew as they go to and return from Mars.  The planners were adhering to the planetary protection policy of COSPAR, or Committee on Space Research and the International Council of Scientific Unions, both back on Earth, but with representatives presently on the Moon.
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Initial Mars habitats would look like this, and contain complete ecological systems for human survival.

***


Three of the would-be-Martian crew gathered for lunch in McBucks to discuss the next step in their planning efforts.  While sipping their favorite latté, they demolished luna veggie burgers.  Elmat reassured his colleagues, Well, we should be proud of the comprehensive report we prepared for the Mars Infrastructure Development Corporation.


But, Stoker countered, will they buy into the strategy we suggested of going directly to Mars, rather than to one of its moons?


Ertan replied, the decision to go directly to the Red Planet has already been decided by MIDC, and he awaited confirmation only of the transportation system they had recommended.
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Luna planners had redesigned and updated the old Russian Energyia nuclear plant rockets as the

 spacecraft for their main Mars transport system. The second-stage vehicle atop included a lander.

Brad Duke cautioned, Going to Mars is a social revolution, which until now has never gotten the support it should on Earth.  For some seventy-five years scientists there have argued about the best way to get humans to Mars from the home planet.  That is why our plan suggesting a spaceflight from the Moon is so radical.*  Besides, the MIDC chairman, Jacques Armand, is tough old bird to convince.  He may be 80, but his mind is as sharp as a tack.  After all, he knows all about space pioneering – that’s why we honor him as one of Selenopolis’ founders.


Carol Ann confronted them with a reality:  Since Mars is most Earthlike, human presence there is inevitable. Now the die has been cast and our proposal has been submitted.  We three have to concentrate on tomorrow’s Mars symposium we are conducting  for Luna University.


Ertan replied, She’s right – that session is an opportunity for us to recruit new advocates for human missions to Mars.  The students and faculty there include many professionals involved in advanced degrees studies.  How are we going to handle this topic of “Mars Now – From the Moon”?  You know that some in the audience still favor starting the manned Mars mission from the Earth, not the Moon.  We understand that the Moon is a more logical launch pad to Mars, but we have to convince our listeners.  We can make our case by emphasizing the role of lunar oxygen made here. LOX made on the Moon is a plus, until oxygen can be extracted from Martian regolith.


Brad suggested, Why not build our presentation around the main aspects of our planning report?  Then let the audience raise questions and seek clarifications.  So for the remainder of the afternoon the planners focused on how they would make their case to the university’s participants, and what graphics to utilize.  They hoped their media presentation would gain new supports for “Mars from the Moon.”


When Ertan Elmat began their session the following evening, he opened with this quotation from the legendary Robert Zubrin: We are a nation of pioneers.  We need a central, overriding purpose in our lives.  At this point in history, that focus can only be exploration and settlement of Mars!  Having electrified his audience, Ertan explained, and for us, the Moon and Mars are only the first steps in moving beyond our cradle, Earth.  These three celestial bodies are the platforms for us to travel beyond, to follow the paths of our unmanned probes to the very edge of our universe.  With advanced Powerpoint visuals, Duke summarized their rationale for going to Mars from the lunar surface.  He emphasized that launching from the Moon takes 22 times less energy than from Earth. Brad pointed out that the components for the required transportation system had already been built at the Krafft Ehricke Luna Industrial Park for reassembly at the Aldrin spaceport.  Also on the Moon there was no need for heavy-lift capabilities – mass drivers would launch space vehicles now, not large rockets.

Carol Ann Stocker than elaborated on his themes. In the last fifty years, humanity has had a full share of setbacks blocking a human mission to Mars from Earth.  But we have made progress here on the Moon.  Why not build on that success by daring to put people on Mars?  Here we now have the lift capabilities to take pioneers and payload to Mars.  She pointed out that LUNA WORLD had sufficient space engineers, technicians, managers, and medical personnel for effective activities on the Red Planet.  She reminded all that in the last half century, the Moon has provided the laboratory for overcoming the hazards of spaceflight, for learning to live and work offworld.  The young astrobiologist continued, In 2050, we now have here the basic know-how to colonize and terraform that nearest, cold, rugged planet.  Selenians have the knowledge and experience for improving the chances of mission success on Mars!  We have the technology base to ensure a thriving settlement on Mars in the next century.  So we invite you to support these exploration expeditions under the leadership of mainly private enterprise.  If we confirm there is evidence of life on Mars, the likelihood is increased that it exists on other planets in our Solar System!


Dr. Duke then followed his two colleagues, by opening the session for questions and comments.  The first inquiry dealt with the proposed site for development – Olympus Mars, the largest mountain in the Solar System.  Brad explained that this location was chosen because it had plenty of volume for tunneling.  There spacecraft could land and launch on its summit where there was less atmosphere.

A tall engineering type then stood up to ask, Do we now have sufficient oxygen generation systems for venturing off to Mars?  Another asked if the planners had done the risk assessment and research for their proposed dangerous Mars missions?  He was especially concerned about high radiation levels on Mars surface.  One specialist in automated systems flatly contradicted their case for humans on Mars.  He maintained, Everything we hope to do there can be done by robots!  An anxious attendee wanted to know if we had the ability for humans to transit the Van Allen Belt: Do we have the propulsion system yet to get us through fast enough to ensure human survival?  Still another participant asked for more details on how tele-operated automated assembly processes on Mars would be controlled from the Moon.  That bearded fellow pressed the presenters to outline the infrastructure already installed on Mars by robots to prepare for marsnauts.

The panelists were patient with people who did not possess the data they had.  Therefore, the Mars planners did their best to answer such questions or counter objections.  Finally, Junuchi Haruyuma stood up and quietly commented, I would remind you all that robots are a great help for basic reconnaissance and construction, but they are presently unable to do the excruciatingly difficult investigative science that only humans can do on the Mars!  Automated planetary science cannot match the on-site human scientist.


A different view was expressed by a thoughtful and attractive lady, I wonder why your proposal does not direct the initial missions to Phobos, instead of Mars proper? Obviously, landing there would be easier. I think you need to examine further why founding this initial outpost on a Mar’s itself is the best option. The planners explained that Phobos apparently has no water, no protection from radiation, and offers little to explore.  Planet Mars, they maintained, offered such advantages, plus opportunities to search for life there.  They pointed out that the prior robotic missions there have provided limited information and infrastructure on Mars.  For humans to function effectively there, further exploration by Martian pioneers would proceed in stages over the coming half-century, and then well into the next.


An added perspective was evident in the comment from one participant, Trade is what really drives human expansion on the Earth or offworld.  So I suggest you three would have a better case if you emphasized some of Mars future commercial prospects.  That’s why you need a geologist among your Mars pioneers.  I encourage you to have the courage to see your plans implemented.


The last observation centered on the type of spacecraft used to get to Mars orbit in a two-staged flight.  The listener agreed with their assessment favoring a nuclear-powered, plasma rocket ship.  Duke then mentioned that in the future, crews would also be launched by mass drivers from the Moon to rendezvous with orbiting Earth-Mars cyclers. *  The planners concluded by showing visuals for Mars first human community before underground human habitats could be constructed.  From that base, marsnauts could control the above ground expeditions of robots.


Finally, the Chancellor who was presiding walked to the podium, and announced the end of the stimulating symposium.  Chris De Negurelua concluded with these remarks: Before the year’s end, we will know what the leaders of LUNA WORLD decide on these proposals.  Thank you, Doctors Elmat, Stocker, and Duke, for this stimulating presentation and discussion.  Soon we will know if your case for a human Mar’s mission is approved by LIDC and MIDC. We hope the final positive decision is for a January 2051 manned mission to Mars.  Meanwhile, next week at this time, we’ll have a Mars Cinema Festival.  We will show several films produced earlier in this century about living and working on Mars.  Your imaginations may be stirred by what the filmmakers envisioned in Brian De Palma’s “Mission to Mars,” and Anthony Hoffman’s “Red Planet.”

***


MIDC’s offices were currently within the headquarter building of the Luna Infrastructure Development Corporation.  So after the Mars planning report had been distributed and reviewed by members of the LIDC council, Chairman Armand asked Liam Harris to convene a session of its leaders so that final decisions could be reached on the report’s recommendations.  The Mars board had already endorsed the proposal with a few reservations.  At the opening of the luna executives’ meeting, Liam asked Armand to explain what those reservations were.


Jacques replied. First, MISC supports a direct flight from the Moon to Mars.  Our board members concluded that missions going from the Moon byway of the L1 station may prove viable in the future, but this first one should go direct.  Armand elaborated, Second, Mars lacks the strong cover of the Earth’s magnetic field and an atmosphere only 1% as dense as our home planet.  They want confirmation that explorer space suits are adequate to provide shielding from higher radiation levels on Mars.  Third, are there sufficient inflatable hypercones to accommodate large payload masses on the Martian surface? *  Fourth, is a human mission Mars still ahead of its time?  In other words, do we have sufficient public support on both our planets to justify this undertaking at this time?  LIDC favored this Mars mission because it was largely sponsored by private enterprise, which had proven better organized, more adaptable, and less costly in their previous spacefaring ventures.  The rest of the day was spent dealing with these four concerns of the Mars board.


Finally, Chairman Harris congratulated the MIDC officials for their astute report and the selection of candidates for the Mar’s manned mission.  Now, ladies and gentlemen, it is up to us to decide “go or no go.”  Our modeling has proven acceptable risk for this undertaking.  But the proposed exploration from the Moon cannot take place without your concurrence and assistance.


Gordon Delahunt spoke up. Seems to me the preliminary decision has been made for this Mars Mission.  We have been sending robotic missions for years now for direct trans-Mars injections, including tons of supplies and even sufficient inflatable hypercones.  We already have landed there sufficient fuel, a 100 KwE nuclear reactor, a set of small compressors, an automated chemical processing unit, an inflatable greenhouse and habitat, plus a half dozen pressurized ground rovers and tunnel diggers.  So now our decision is whether it’s time to send humans next year, and if so, exactly how and when?


Jacques Armand agreed with Gordon, You always have been direct and pragmatic in your assessments.  I am of the same mind as you.  Thus, I suggest we deal first with the “how.”  Frankly, we favor a direct route of sending people from the Moon to Mars.  Eventually, we may choose that the L1 station alternative when we double our fuel storage capacity there. *  Sufficient supplies and equipment have already been sent to Mars proper in the region of Coprates triangle at O◦ latitude and 65◦ west longitude.  That site near the equator is sunny year-round without clouds, and offers more targets for scientific investigation.  So do we confirm that target for a landing site on Mars?
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The report’s  battery recharging station envioned by DiMare/Thangavelu, but thie equipment is for rovers on the surface of Mars.

Council member, Dan Greenwood, remarked, I too support this report’s recommendations, and see the advantages of developing subterranean facilities on Mars proper near the Coprates area.


Hideo Iwama, a LIDC council member for forty years, added, There are two features in this strategy that I like. First, the planners have built carefully upon data obtained in the last half century from Martian analog and rover studies. We should capitalize especially on the information obtained to date from an armada of space probe, originally launch in 1976 with the two Viking landers.  Second, this report is right in proposing we build on that data through automated aerial exploration under human control.  It’s the only way we can complete the work produced by the orbiting Surveyor with its preliminary maps and measurements.  That automated Global Surveyor confirmed our planetary neighbor, Mars, is rough terrain with great variety  – mountains, volcanoes, canyons, chasms, craters, basins, riverbeds and even landslides.  I am still amazed how those scientists and engineers managed to send such spacecraft 310 million miles away from Earth to Mars, and land on target.  The Council knew well that Mars has been battered and shaped over billions of years, and the process was still going on.  Thus, after the Mars pioneers got settled, they voted to give mission priority to aerial reconnaissance guided by humans on site.  It was the only way to cover an elliptically shaped planet that was 4, 223 miles in diameter – that amounts to a surface area of 144 million kilometers!


To get humans to Mars, the Council had finally opted to use nuclear VASMIR or plasma rockets as the principal means of propulsion.*  That way the trip to Mars could be cut down to weeks, rather than months.  Water was to be used instead of cryogenic fuels and was to be shielded from cosmic rays on the rocket’s exterior.  Later, that water could be used by the crew for drinking or hygienic purposes.  Long-term fuels for rocket systems were to be obtained from in-situ resources of both the Moon and Mars.  The plan now called for VASMIR to remain in orbit around Mars, and a descent vehicle powered by chemical rockets would transport the crew to the Martian surface.

***


The day after their presentation at Luna University, the three planners assembled to evaluate their success with their Mars symposium.  They hoped a compelling case for investing in this prototype mission to Mars had been made.  Ertan’s emphasis on Mars as an open frontier with a full array of materials and energy sources seemed convincing to that audience.  Using lunar liquid oxygen or plasma to fuel spacecrafts had gone over well with the expert there last night.  There seemed to majority support for their recommendations to send the first spacecraft vehicle directly to Mars itself. 


Within a week the planners were summoned to the MIDC office to review various response to their proposals.  Chairman Armand gave them the Board’s written response, which essentially accepted their recommendations for the first human mission to Mars from the Moon, but with minor modifications.  Jacques informed them that their requests to be among the Mars pioneers had also been confirmed, saying, Now we need your help with further crew selection – three more candidates, one male and two females, are required to join your team, plus a back-up crew of six more. If the latter do not go on the first flight as substitutes, they would be the prime selection for a second flight in 2052 or shortly thereafter.  He then gave them resumes for the three prime candidates for the initial 2051 flight.

All had been on the Moon several years as post-doctoral Fellows, and would add balance to their own expertise. Ertan, Carol Ann, and Brad were all crossed-trained, contributing insights of a behavioral scientist, biologist, and geologist.  Their three additional comrades would supplement their own knowledge base and skills.  Charlene Eluchi is an engineer who specializes in robotic rovers.  By 32, the dark skinned Arab women looked more like an actress.  A native of Lebanon, her cousin was the famous, Dr. Charles Elachi, who as Jet Propulsion Laboratory director, sent automated “dune buggies” to Mars from Earth, some 500 million kilometers away. nBack in 2004, his group of 1000 scientists and engineers were notable for the Spirit mission, a robot that wandered for more than three months over the Martian surface.  The world’s foremost expert in radar imagery of planetary surfaces, in 2009, he launched the JPL-built lander - the Mars Science Laboratory, a miniature nuclear-power system.  Charlene was trying to live up to her relative’s forecast that exploration is about opening new doors, and stepping into the unknown.  Throughout the ages, explorers have pushed the limits.

The Russian, V.A. Gorshkov came from the Energia Corporation in Korolev.  Before he got to the Moon, Val had been part of a team planning a 360-day trans-Mars cargo flight from Earth.  The payload had included an excursion vehicle, rocket propellant, and construction supplies – all intended for starting a Russian Federation outpost on the Red Planet.  Although this mission was never funded, Gorshkov had learned much about Mars planning.  As a result of this attempt he also knew a lot about solar electric rocket engines, which someday might be utilized for Mars transportation.  With its gas turbine energy conversion, this futuristic engineer produced 6 megawatts per vehicle.  Furthermore, his training was in both engineering and astronomy.  The planners also noted that Val, age 39, would be leaving a wife and two children on Selenopolis while he was away exploring for at least a year and a half.  MIDC had made provision for financial, physical, and psychological support for dependents of all Mars pioneers.

The sixth crewmember is Mae Ophah Jepson, M.D.  A specialist in aerospace medicine, she would be valuable watching over the explorer’s health and emergency medical needs, as well as the life support systems.  “Maeo,” an African-American, had acquired this nickname after a great aunt who had been a physician astronaut.  Now her great niece would monitor all aspects of the Mars environment – physical, biological, chemical, psychological, and environmental that might prove hazardous to the explorers.  Already on the staff of the Rogers Wellness Center, this gregarious gal was known as an avid banjo player.  The planners thought such music would help their morale at the Martian outpost.  Brad quipped, With my harmonica skills, maybe Maeo and I could produce the first Martian concerts!

The next task was to bring the six crewmembers together to complete their rigorous training schedule.  That and a thousand other things had to be done before lift off to Mars schedule for the New Year of 2051!

***

Those living at LUNA WORLD watched a weekly television show that was quite popular with its inhabitants because the theme was the “emerging space culture.”  It came into their home on big video screens through Luna Public Broadcasting.  Currently, “You Are There Again” was showing an old, black and white film interview between the long deceased Bill Moyers and Joseph Campbell.  The conversations between the journalist and mythologist originally took place in 1985-6, which when edited and broadcast, always fascinated the millions of listeners.  Then Campbell was well known for his twenty books on myths and their significance for living.  The current luna rebroadcasts were a memorial tribute to a great thinker and guide.

Each week it was on, Farid Elashmawi made sure his wife and children joined him in watching this venerable professor who has once been a cyclone of intellectual mindstretching.  Although a nuclear engineer, Farid had always been interested in culture, insisting that his children someday take courses someday in cultural anthropology at Luna University.  Farid and Fatima wanted their offspring to experience being alive, as they all searched for meaning in their lives.

As the program progressed, the family was drawn by Campbell’s easy-going observations on the stories of divergent traditions relative to concepts like creation, incarnations, death, resurrections, second comings and judgment days. For them, their own Islamic beliefs suddenly made more sense when put into this larger context.  Time and again, Joe would return to his main theme of myths, which he described as a mask – a metaphor for what lies behind the physical world.  For him myths are clues to our deepest spiritual potential.  Myths are also stories passed down over generations as to what is happening in our own lives.  He noted that these are unwritten rules and guidelines by which people live, lead to development of an ethos as how to behave in a civilized society.  In a homogeneous culture that is stable for a long time, the anthropologist maintained that mythology contributes to a mode of comprehension; but in a heterogeneous, changing culture like on the Moon, people struggle for understanding and meaning in lives that have been radically altered.  Certainly, the latter was true for luna culture.  For Campbell, mythology was wisdom, teaching what is behind art and literature, science and technology.  For him, it is manifest in the stages of life – birth, childhood, initiation ceremonies, adulthood, and death – all accompanied by rituals and rites.  Campbell expressed concern about children who grow up without a set of beliefs that are like fixed stars on the horizon.  He was convinced that myths are the key to a people’s dreams, a means to command outside powers.  Thus, traditions need periodic renewal, or to be replaced by more appropriate ones.  Joe concluded this broadcast with: Myths are sons of our imaginations.  And they become more complex in a society without boundaries.  Today is about the mythology of the planet and how we humans can develop our spiritual potential. The Elashmawi’s realized this was true for Selenians.

Moyers encouraged Campbell to expand upon another of his concerns – consciousness or life energy.  Joe replied that the whole living world is informed by consciousness.  He described vegetative, plant, and animal consciousness in contrast to human consciousness that is in the process of being transformed to a level that is spiritual!  The highlight of these interviews occurred with Campbell’s profound statement that we all are capable of reason, so fundamental in a democracy.  Because humans are able to attain reliable knowledge, this professor believed that no one individual or group has a special revelation or authority to tell each of us how things should be done.

Selenians grew attentive as Professor Campbell spoke of developing a new synthesis of science and spirit.  These luna listeners agreed with his explanation that a shift was underway in the way in which we view our world – from geocentric, to a small planet going around our Sun within a solar system at the edge of our galaxy of celestial objects..  Living beyond Earth, they too sensed they were becoming more in touch with the universe.  They understood Joe’s emphasis that humanity was in the process of a great leap forward for the human spirit, an expansions of knowledge and horizons.  Luniks were touched when Campbell quoted a 12th century Tibetan monk: We are so engaged in doing things to achieve value, that we forget that the inner value, the rapture, is associated with being alive, and is what it is all about. 
The host for this LPB evening’s program was Michelle Rodgers, a cultural anthropologist.  Her concluding remarks reminded viewers that they were all creating a new space culture: For we on the Moon are developing our own unique mythologies that we transmit to our children.  Our view of our world is interplanetary!  I urge you all to spend some time in family discussion as to what are these emerging, offworld myths.  How do they help us to cope here?  Thank you for listening to Station LW1 with studios on the campus of Luna University.  Please continue to support our public broadcasting. Good night and good dreams!

Farid wondered what mythologies would arise when the Mars Infrastructure Development Corporation succeeded in sending humans to Mars. As he and Fatima went to their bedroom, they debated that prospect. *
####

*  See a scenario for a Moon-Mars mission in David Schrunk et al’s The Moon – Resources, Future Development and Settlement. New York, NY: Springer-Praxis, 2008, pp. 184-190 (www.springer.com).


*  Buzz Aldrin first suggested a spacecraft that would follow a figure-eight “cycler” path around the Earth-Moon.  Thus this configuration requires less energy and could permanently be in orbit to transport large numbers of people and cargo.  Upon reaching lunar orbital space, a transfer would be made to a lunar lander. Someday a similar system might be developed for travel to Mars.


*  A hypercone is an inflatable aeroshell that can provide a large, benign thermal environment in contrast to a rigid shell. It is a supersonic decelerator in a “donut” form up to forty feet in diameters. It is inflated into a conical shape by gas rockets. The hypercone acts as an anchor as a space vehicle decelerates to a planetary surface. The question is currently open as to whether such technology would work in a Martian atmosphere with human-rated Mars vehicles.


*  MRV is a return vehicle that could, if desired, bring astronauts  back from Mars to  the Moon or Earth. The first MRV is unmanned and fuels itself on Mars with methane/oxygen that is manufactured in-situ. The second MRV is manned two deck disc-shaped module that could also be used for habitation purposes.


*  VASMIR means Variable Specific Impulse Metoplasmic Rocket promoted by Astronaut Chang-Diaz through Ad Astra Rocket Company. Known for high fuel efficiency and high temperatures, its magnetic waves make for space propulsion that is faster and more efficient than chemical rockets.


*  In his book, Toward Human Emergence, your author maintains that humanity can only achieve its potential offword (www,hrdpress.com, 2009).  For further information on this chapter’s theme, we recommend Dr. Erik Seedhouse’s book, Martian Outpost – The Challenges of Establishing A Human Settlement on Mars. New York, NY: Springer Praxis, 2009 (� HYPERLINK "http://www.springer.com" ��www.springer.com� or praxis-publishing.co.uk).





PAGE  
304

_1326702281.bin

