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Star of Fire, a sci-fi novel, is a fictional or alternate history of man’s exploration of Mars. The Mandarin characters for fire and star represent the fourth planet in our solar system, Mars. NASA’s approach of a quicker, faster and cheaper expedition to Mars outsources the manufacture, integration and testing of its Earth return vehicle to the Chinese and the launch and heavy-lift launch vehicle to the Russians. The American-led international effort to colonize Mars includes two married American couples, aggressive US military personnel, two rogue Russian pilots and mysterious Chinese women. Corporate partners who are more interested in their bottom line than in scientific exploration aggravate tensions between the astronauts, cosmonauts and taikonauts. Support for the Mars expedition is endangered by conflict, corporate scandal and political corruption on Earth compounded by natural disasters and terrorist activity.

Dedication

Dedicated to my mother Rose, who scared us kids into going to bed with threats of Martian bogeymen.

Acknowledgements

I wish to thank Arnie, Arthur, Ben and Kevin who proofread and checked various drafts of this novel for technical content. I’m still waiting for feedback from Bruce and Brian. I did the good parts – any remaining errors are Arnie, Arthur, Ben and Kevin’s fault. 

Kids’ dreams are the business plans of tomorrow. – Burt Rutan, designer of SpaceShipOne, winner of the $10,000,000 Ansari X Prize.

The Americans


Road Runner habitat, launched 2012

Commander, Marine Colonel Elton “Al” Hollis, the first American astronaut to walk on Mars



The Lawrences

Air Force Major Agatha “Aggie” Hansen, 2nd in command on Mars, 1st mother on Mars




Air Force Major (Doctor) Wesley “Bucky” Lawrence




Robin Joann Lawrence, the first human born on Mars



The Bradleys




Air Force Major Reginald “Reggie” Bradley




Air Force Major (Doctor) Sonia May Hughes, 3rd mother on Mars




John “JR” Reginald Bradley, the second human born on Mars




Cynthia Annette Bradley, JR’s twin sister


The Peregrine, launched 2014



Commander, Air Force Colonel Robert “Bob” Leavitt




Army Captain Francis “Fran” Belanger




Navy Major “Sam” Watanabe




Marine Major Arthur “Art” Chriskus




Air Force Major Dieter “Chico” Thiessen




Taikonaut Captain “Ben” Yao Pli, first taikonaut on Mars


The Phoenix, launched 2016




Commander, Colonel Timothy “Tim” Albert Perry




Lieutenant “Lieutenant” Timothy Mathew Mooney, chemical

engineer, roustabout

Marvin Percival Penterglas, Requinto Petroleum’s representative    on Mars




Captain (Doctor) Wu Liang, Zhou’s right-hand man




Dr Hans Makachek




Dr Ralf Eisendorf, microbiologist




Major Hen Wo, taikonaut




Captain Tsai Hen, taikonaut




Doyle Laughton, illegitimate son of Commander Perry


The Dallas, launched 2016




Lieutenant “Tania” Hsien Dang




Lieutenant “Kay” Chu Weixing




“Lynn” Xu Lin




“Denise” Chung Qi




Russian Major Ivan Bolkov, cosmonaut




Russian Major Mikhail Sorenev, cosmonaut


Norm Garrett, shell fisherman, bartender 

Taikonaut Captain “Ben” Yao Pli, first taikonaut on Mars


The Einstein, Mars mission with Grasshopper, 2016




Commander, Air Force Major Michael “Mike” Jervis




Marine Captain Alejando “Roswell” Valenzuela




German Captain Wolfgang Seiler

The Chinese

General “Ken” Zhou Xim, base commander, Dachang airbase, PLAAF airbase

“Amanda” Xing Xioulung, General Zhou’s wife, the Dragon Lady


The Robin/MAVerick, launched 2007



“Susan” Quian Mong, pilot, first man to walk on Mars



“Charon” Li Shioohua, first man to return to the Earth from Mars

The Blue Jay ERV, launched 2010


Pilot, Lieutenant “Sharon” Sun Mei



Copilot, Lieutenant “Vivian” Wang Li No, 2nd mother on Mars

Russian Major Anatoly Malenko, fighter pilot

“Marcy” Fan Qian

“Donna” Ling Mi


The Sparrow habitat, launched 2012


Commander Lieutenant “Janice” Chan Jiang Li



Lieutenant “Jane” Chen Shu Teng



“Grace” Xiao Hong



“Jodie” Chang Kuen



Russian Major Sergei Markachev, fighter pilot


The Penguin [企鹅] habitat, launched 2014


Lieutenant “Maddie” Dong



Lieutenant “Joan” Hu Dongmei



“Linda” Chang Lu



“Alice” Peng Lian



Captain “Ben” Yao Peng


The Grasshopper, launched 2014



Captain Wang Hei



Lieutenant Tsien Chan 

Europeans


Dr Seuss habitat, launched 2014



Fraulein Heidi Schneider, teacher, child psychologist


Others



Phillip Beaudette, coffee dealer



John Harrison, Planetologist, University of Arizona



Doctor Heng Fen



Leng Ho, Secretary of the PLAAF



Melinda Poisson-Hollis, Commander Hollis’ wife



Sarah “Kelly” Kelleher, Founder, Bright Life Institute



General Nikolai Kravenko, Moscow Air Defense



Andrei Kupperek, Russian Prime Minister

Air Force Major Eric Lancing, Shuttle astronaut



Jerry Littlefield, small manufacturer



General Secretary Vasily Lintrinenko, Military Security



Tang Pelin, flight controls



Sheng Zhi, cosmologist/poet

Stars shining above, morality below.

- Keine Ahnung

The Road Runner, November 2014

The crew of the Mars-bound Road Runner habitat/laboratory had been picked for psychological stability and compatibility; nevertheless, there had been signs of tension during the four months of crew training in Antarctica. The Commander, Marine Colonel Elton Hollis, had commanded a squadron of F-18 Hornets during Iraqi Freedom before being selected for astronaut training. He was less comfortable with a command that was half female and 100% family. Hollis had been grumpy since the aborted launch a week earlier.
The Pentagon Rule established five as being the optimal number of members for a small isolated crew. Church groups weighed in with a second criterion, advocating sending only married men on missionary missions. Under the influence of these recommendations, two married couples, the Lawrences and the Bradleys, were selected to become Hollis’ crew. To Hollis the members of his command were zoomies or blue suits (Air Force). The women retained their maiden names so as not to be confused with their husbands, who had the same military rank.

Bucky Lawrence and his wife Aggie were the first couple selected and were glamorized by the press as the first family to go to Mars. Aggie became the focal point of the group because of her extroverted personality and natural good looks. Aggie’s husband Bucky, on the other hand, was taciturn except when he was surrounded by his pilot friends. Reggie Bradley and his wife Sonia were ordinary by comparison with the Lawrences, an in-flight tanker jock and a family doctor from the Midwest. The couples formed the crew and the commander became an aloof outsider, isolated from social obligations and bound ever tightly to the male warrior caste. He attended the naval aviator Tail Hook Association conferences without his Air Force crew.

Peregrine

The backup crew scheduled for the next habitat was a mixture of male test pilot/astronauts from all of the military services. Air Force Colonel Robert Leavitt had settled for the position of backup commander, because of politics, he thought. Backup crew to a Jarhead commander, Mr. and Mrs. Wonderful, and a tanker toad and his midwife. Navy Captain “Sam” Watanabe, from San Francisco, was selected to be the pilot. Marine Major “Arthur” Chriskus, Air Force Major Dieter “Chico” Thiessen and Army Captain Francis “Fran” Belanger filled out the five-man crew. The backup crew and other astronauts would function as Capcoms (Capsule Communicators, a term from the Apollo era), supporting the Road Runner mission to Mars. Commander Bob Leavitt served as the Capcom during the launch of the Road Runner. Bob was all smiles and conciliation during the launch – the press had blown up the rivalry between the crews to the extent that it was eclipsing the significance of the flight.

Reports from Kazakhstan that the Chinese were preparing a manned launch to Mars were met by skepticism at NASA. After all, the Chinese had no prepositioned assets on Mars. Russian assistance could make a Chinese flight possible – the threat of a real space race could not be dismissed and added urgency to the mission. It would be just like the Chinese to launch a crew to Mars without a means of returning them to the Earth, thought Colonel Leavitt.

What a ridiculous name – Road Runner. A Road Runner flew about as well as the Spruce Goose. My habitat will have a proper name – the Peregrine [Falcon]. Now that’s a name worthy of flying in space. The Chinese will have a harder time pronouncing the name than they had with the Road Runner’s. Reportedly, the Chinese were calling their habitat the Penguin! The damn thing probably ran on free Red Flag Linux software.
The crew of the Road Runner ate their last meal of steak and eggs, except for Bucky, who only drank three bottles of juice. The three men ran over to the 205-foot altitude urinal before entering the Road Runner while the two women would have to suffer through the two-hour prelaunch count-down or wet their MAGs (diapers). With five crewmembers and more room, the availability of enough time to potty wasn’t as critical as it had been with the Mercury, Gemini, Apollo or Soyuz capsules. It was only later in space that the women in the flight crew would dwell on the lack of fairness in the assignment of urinary nozzles. Pulse rates and blood pressure started creeping up, on the spacecraft and among the spectators.

The view of the highways surrounding the launch site from the gantry was spectacular, a continuous line of headlights bringing the spectators to their viewing sites. Over half of the spectators in the approaching cars wouldn’t make it to the launch area in time and would have to view the launch from the highway. NASA had prepared a bleacher area for 30,000 VIPs including 5,000 reporters, only three miles from the white, gleaming Ares V. The VIPs were joined by about a hundred turkey buzzards, which appeared to be looking hungrily at the Ares launch vehicle as it sat on the newly refurbished Pad 39A, glowing in the spray from brilliant, white lights. The crew was sitting on the equivalent of an atomic bomb, which, if it exploded, would destroy both the 39A and 39B launch pads. The nearby blister-shaped blockhouses were windowless.

Reverend Adolph Valencia commanded 100,000 protesters among the two million civilians surrounding the Cape. There were millions of starving people on the Earth and only a few hungry corporations. One and a half billion earthlings watched the liftoff of the Ares/Road Runner real-time on television.

Public Affairs Officer: The target for the Road Runner astronauts, Mars. Mars is presently 45 million miles from Kennedy Space Center.

Launch Control: This is Ares-Road Runner Launch Control. All report they are GO for the mission. We’re minus 6 minutes, 25 seconds and counting.
KSC Public Affairs Officer: LIFT OFF. We have lift-off, 12 minutes past the hour. Lift-off for the Road Runner.

Kennedy Launch Control: Tower clear.
Johnson Space Center in Houston took control of the Ares as it left pad 39A in accordance with a political decision made during the 60s.

Capcom Bob Leavitt: Road Runner, Thrust is GO all engines. You are looking good.
Hollis: Roger. Hear you loud and clear, Houston. All engines GO.

Capcom: This is Houston, you are GO for staging.
Hollis: Houston. Solid rocket booster separation.
Capcom: SRB separation confirmed.
Public Affairs Officer: Commander Hollis confirming solid rocket booster separation.
The Road Runner-Ares discarded its first stage like a Bostonian discards an empty Styrofoam coffee cup. The Centaur II placed the Road Runner in an elliptical orbit with a 200-mile apogee (nearest point to Earth).

Hollis: Centaur inboard cutoff.
Capcom: Centaur inboard cutoff confirmed. Road Runner is cleared to discard the escape rocket into the Atlantic.
Hollis: Escape rocket jettison activated.
The Road Runner crew checked out the spacecraft systems for two Earth days. They could return to Kennedy or have the Atlantis shuttle provide some essential part while they were in orbit; they would be on their own except for communication with Houston once they left orbit. There was little time for final farewells to family and friends and for television reports to the American public.

Public Affairs Officer: The Road Runner is cleared to depart to Mars.
Capcom: You are cleared for Centaur transorbital burn.
Hollis: Roger, cleared for Centaur transorbital burn.
PAO: Centaur final burn complete.
The Centaur II performed its final task of inserting the spacecraft into a transitional orbit to Mars and was also discarded.

Hollis: Centaur TMI separation.
Capcom: Centaur TMI separation confirmed.

Public Affairs Officer: Commander Hollis has confirmed Centaur separation.
Hollis: Goodbye Earth. See ya all later.
The Road Runner drifted towards Mars.

Preface or Notes

Select one of the above.

La terre est platte. – Mary Robichaud

What is Life? Are we alone? 

What is our place in the universe? Does LIFE only exist on Earth? Is there intelligent life beyond the Earth? If extraterrestrial life is found to exist the answer to What is life? expands the context to the question of a second genesis of life. If intelligent life is found, human history will be divided into Before First Contact and After First Contact. Why go to Mars at all if the ancient philosophers have all the ultimate answers etched in granite down at the courthouse or is new wisdom and knowledge possible? Don’t we have enough problems on Earth?

Mars, fast and dirty

Why should you go to Mars? The oppression of your partner for life and kids? Working for wages sucks? Your cubicle is too small? Bored? Lost your day job? Your pension sublimed? Haven’t been a hero since high school?

When you climb that hill behind your house, you look down on your hometown. Pilot an airplane and you control a hundred to tens of thousands of wild horses. So far above those tiny people and cars, a master of power and complex systems. Extreme vacation in Antarctica, Australia or Africa – the frontiers are disappearing rapidly. But look up. The stars and planets beckon, if you’re lucky enough to live somewhere where you can see them. Unfortunately it’s hard to appreciate the beauty of the Milky Way if people are shooting rocket-propelled grenades at you to defend their water. Perhaps you’re only trying to be financially successful or get a home on the beach. Beyond that, even if you can’t tell your grandchildren that you tried and failed (or don’t even have grandchildren because you’re dead), you know yourself that you reached out. Maybe you feel an obligation to your god, country, tribe, political party, or the corporation that has nurtured you for its personal glory and advantage.

Okay, Mars doesn’t have tanned mermaids. There is no longer any beachside property. The beauty of Mars is the beauty of Alaska, Antarctica and Death Valley – without life, surface water and junk food restaurants. You didn’t like process when you were developing software for the evil empire. Now, on Mars, you need help dressing. Ionizing radiation may make your transition to the next life painful and a blessing, when it finally comes. And dancing in the Martian rain isn’t fun either because the rain is cosmic radiation and meteorites. But, you say, I can’t make it – I’m not an astrophysicist or suckup; I don’t want to shoot anybody, some bug, or anything else. Glory, fame, survival of your race or religious ideology?

Focus dreamer. It costs a lot to get to Mars. The price may be your soul or the end of your gene line, i.e., immortality. Fate can be a prankster or give you a gold medal. Buy or sell? Safe and steady or fast and dirty, what will it be? Do you want to live or live forever? Whatever, here we are, kick the tires and light the candle. Mars is calling.

Star of Fire

Mars, Fire Star [火星], the Star of Death, the Fiery One, has in the past, like our moon, inspired fear and dread among the superstitious. Until the Martian probes of the last ten years, the popular view of Mars was that of a desert planet populated by an ancient humanoid civilization, wise or aggressive depending on the world view and mood of the author. Now we see a geographically diverse and magnificent cold, arid planet, devoid of life, with a wisp of an atmosphere. Mars has the same land area as the Earth with only thirty percent of its volume or mass.

Mars looks like a rusty moon with reddish-brown dust clouds. Craters, billions of years old, characterize the non-gaseous rock-like objects of our solar system with a few exceptions, our Earth being one of the most notable. The effects of ancient cratering and volcanic activity on Mars haven’t been erased by erosion as they have been on the Earth. We thought we knew the Mars of volcanoes, water aquifers and impact craters as earthly analogs; the geology may actually be different in nature, the ocean beds and erosion-causing outflows beyond our understanding without actually having people on the Martian surface.

If you were an alien settler would you land in the hot Sahara or in the Antarctic, where water is plentiful? On Mars the equator is dry with most of the [frozen] water in the South Polar Region. Do you go to the comparably warm but dry equatorial regions or to the polar ice-covered areas? Geological processes have churned the Earth’s crust and erosion has beaten down the volcanoes and mountains that have strived to outreach their peers. A few traces remain of recent meteoric impacts with the Earth. On Mars, the earliest geological record persists, giving us clues about ancient geological processes on the Earth and in our solar system. That is not to say that nothing has changed in billions of years; there are crater impacts on everything including other craters and the puzzling picture of geologically recent massive water (?) outflows.

The sun and the gas and ice giants beyond Mars and the asteroid belt – Jupiter, Saturn, Uranus and Neptune consist, at least superficially of hydrogen with smaller amounts of helium. Baby steps to the moon and Mars will enable man to extend his reach, one giant step at a time. The most pressing question is whether life exists now or has ever existed on Mars. Is life limited to the forms and environments of our blue sapphire world, the Earth?

Opposition

On August 27, 2003 at 5:51 Eastern Standard Time, Mars was as close to Earth as it has been for nearly 60,000 years. By circumstance, Earth was on the part of its slight ellipse, most distant from the sun, while Mars would be two days away from its closest position to the sun on its elongated orbit – 34,646, 418 miles center to center of the two planets. Mars, the fourth rock, the Roman god of war, Ares to the Greeks. Opposition, from the geocentric view of early astronomers meant that Mars was on the opposite side of the Earth from the sun. Using the Earth’s mean orbit as a standard, one astronomical unit (AU), Mars has a mean orbit of 1.52 AUs.

No armada of Martians was coming to invade the blue and white planet supposedly coveted for so long by the postulated thirsty Martians – all the traffic was going the other way. The first mission of the 2003 opposition, an orbiter/lander named the Beagle II, launched by the European Space Agency (ESA), lost its lander during landing. NASA’s twin rovers, Spirit and Opportunity, landed in January 2004, using the James Dean technique of a bouncing landing using airbags. The Spirit landed in Gusev Crater January 3, 2004 and unleashed a torrent of color and 3-D photographs before losing a few days troubleshooting software problems. The Opportunity landed successfully at Meridiani Planum in the seventy-foot wide Eagle Crater, which displayed bedrock outcroppings. The Opportunity lander confirmed the presence on the Martian surface of the gray hematite form of rust that had been detected from orbital sensors. The hematite was in the strange form of Martian berries, which often were seen with enhanced blue in photographs and called blueberries. Was a biological system involved in the formation of the Martian blueberries?
Close in Euclidean space is as light flies. At opposition, we see the light from the sun reflected off Mars 4 minutes after the light impinges on Mars; Mars is four light minutes away. Mars will be 20 minutes or roughly 400 million miles away when Mars is on the opposite side of the Earth’s orbit past the sun (conjunction). The propagation of a one-way radio transmission to Mars could take from 4 to 20 minutes, depending on the positions of the two planets in their orbits. Close as light flies isn’t the way it works in our Newtonian world of rockets, mass and gravity.

Launch Opportunities

Intuitively, getting to another planet should be easier and cheaper in terms of fuel and time, if a launch takes place when the departure and destination planets are close. The en route time is problematic since the distances between planets are immense, given the speed of present day rockets.

Spacecraft have an initial velocity even before their rocket engines start; the departure planet, say the Earth, is moving around the sun (Use the sun as the reference and ignore the fact that the solar system (and our galaxy) is moving around other gravitational objects.) and a launch site is rotating around the Earth’s axis. Given a particular arrival planet the departure planet can give a slingshot effect to assist the spacecraft in attaining a given velocity if we pick a favorable departure time. A spacecraft loses speed leaving a planet as it climbs uphill against the planet and against the sun’s gravitational field; the spacecraft gains speed as it falls under the influence of the destination planet or approaches the sun. Rocket engines supply the additional velocity needed beyond that which the spacecraft obtains from its initial slingshot speed of departure. Flight segments near other planets or satellites can increase, decrease, or change the direction of a spacecraft’s velocity.

Considering all these factors there are certain optimal times for launching a vehicle from the Earth to Mars that occur around the time of opposition every 26 months. A Mars opportunity occurs roughly every 780 days when the Earth is 44º behind Mars in its orbit around the sun. Using minimal fuel a spacecraft can take 260 days during this time to reach Mars. A small additional amount of fuel can speed up the flight time by months. For a given launch vehicle, launch site and spacecraft weight or fuel, the interval of time (usually measured in minutes) allowing a successful flight is called the launch window.

But in terms of earthly politics, Mars has been closer for mankind. At the present time, NASA’s approach is slow and steady, a risk-adverse thirty-year plus timeline – no extreme exploring here.

Das Marsprojekt1
Wernher von Braun, the spiritual leader of the Apollo program, represents American efforts in space to most Americans. Von Braun developed the hypersonic V-2 using London as a down-range impact area. The V-2 became the cornerstone of the American missile and space program with von Braun being instrumental in developing the Saturn V, the heavy-lift vehicle for the Apollo program. The path from Peenemünde to Huntsville, Alabama continues to Mars via the moon. Wernher envisioned a flotilla of large ships assembled in space, going to Mars.

What makes the former Nazi different from other astronomers, aviators and space pioneers? Wernher was an organization man or bureaucrat, an industrialist working for the government. Ideas pop up spontaneously around the world but practical devices require a different type of vision and a different set of resources – an inventor/entrepreneur with funding. (There’s a huge jump from discovering high-temperature superconductivity to developing electrical motors that use the effect, or inventing electronic spreadsheets to developing a Lotus Corporation. [The snagging of intellectual property by capitalists is another story.] Wernher was a pioneer in the large research, development and manufacturing projects such as the Manhattan Project needed to produce breakthrough technical leaps into the future. Mars exploration will require more resources and an even greater commitment than the Apollo program did.

Mars Direct2
Robert Zubrin, an engineer at Martin Marietta, started working with the Mar’s Underground, a guerilla group of advocates of finding less expensive methods for civilian Martian exploration, mostly graduate students and aerospace engineers. Zubrin’s integration of the pieces needed to go to Mars was simple, relatively inexpensive and workable. While Zubrin’s Mars Direct approach is riskier than NASA’s 30-year approach for the astronauts (see Mars Reference Mission below), it’s a safer approach for Mars exploration, given that the program would be less subject to congressional cancellation or elongation and the normal 10-year riches to recession, consolidate your stolen wealth, cycles of capitalism. Mars Direct is budgeted in tens of billions of dollars over a single decade. The probes to Mars in the early 90s showed a boring, moonlike world, with none of Lowell’s canals. No rabbits hopped across the sand dunes watched by Viking’s video camera. The Viking Lander laboratory seemed to detect microscopic life, but the conclusion of life on Mars was too much of a stretch for the Viking’s biology team at NASA’s Jet Propulsion Laboratory in Pasadena, California. Then the Viking orbiters sent back pictures of a terrain rich in geographical features grander than the Grand Canyon and Mount Everest, as well as evidence of ancient Amazons and oceans of water. Water was sensed in the polar caps of Mars, which are composed of frozen carbon dioxide, dust and ice.

The Mars Direct scenario sends an unmanned Earth return vehicle (ERV) direct to the surface of Mars, with no terrestrial or Martian orbital rendezvous. The ERV generates methane and oxygen fuel for its return trip from transported hydrogen and Martian carbon dioxide. A second manned vehicle, called a habitat, can then go to Mars, knowing that a return trip ticket for the flight crew is assured. The factor that makes the mission affordable is the idea of living off the land – generating fuel and oxygen from materials on Mars using nuclear and solar energy. Plants and microbes capable of surviving on Mars and producing food and recycling oxygen became top research priorities.

Zubrin emphasized the need for long stays on the surface of Mars and the need for robust power sources and transportation, which could be accomplished only by the use of indigenous chemical fuels and internal combustion engines for the rovers.

“Mars Direct” almost2
Zubrin’s original Mars Direct plan called for three Earth return vehicles (ERVs) and three habitats to fly directly to the surface of Mars from the Earth’s surface. Dave Weaver, the lead mission architect of the exploration program group at Johnson Space Center (JSC) objected to the mission dependency on producing fuel on Mars. Zubrin and Weaver worked out a variant plan, which Zubrin called Mars Semi-direct, which would deliver a fully-fueled ERV to Mars orbit, requiring an ascent vehicle to only produce enough fuel to rendezvous with the orbiting ERV. In a pinch, a prefueled ascent vehicle could be launched to the Martian surface, pre-fueled. With the Mars Semi-direct plan, each launch year has an additional vehicle, the Mars ascent vehicle (MAV) that would have a lunar-type ascent vehicle capable of returning to Martian low-orbit. Originally the propulsion stage providing the transition from Earth orbit to Mars orbit was to be nuclear, an idea resurrected for the 1997 Mars Reference Mission3. One unmanned MAV, the Robin, was launched during the 2007 opposition landing on the Mars I landing site, programmed to generate the fuel to return to Martian orbit and rendezvous with an ERV in orbit. A manned habitat was scheduled to follow during the next launch window in 26 months. A second ERV would also be launched during the same (second) launch window to a site about 600 kilometers distant from the original site, Mars II. MAVs fell out of favor after the first MAV was launched and only ERVs were launched for returning Marsnauts to Earth. Theoretically, pressurized rovers could travel between the sites, allowing each site to support each other. The plan shifted to support for only one site, with assets building up on the one site, eventually supporting a colony.

The propulsion systems to fly to and depart a planet are so different from the deep space systems that rendezvous in orbit, probably at a space station, will become the norm when space traffic becomes denser. The Mars Direct plan was implemented piece-meal. The first habitat, christened the Road Runner, missed the 2010 launch window and instead was launched in 2012, just weeks after a slower moving, heavier third unmanned cargo/habitat. The first habitat, the unmanned Cardinal, was launched on the second launch opportunity to Mars Site 1. No ERV was placed in Martian orbit, the second vehicle being an ascent and Earth orbital insertion vehicle. Three American communication/remote-sensing satellites looped endlessly around the Red Planet, preparing to be the space pioneers’ lifeline back to the blue home planet. Contingency plans for orbital spacecraft assembly or aggregation of airframe and fuel were not implemented.

The optimal shape of a vehicle departing the surface, capturing orbit while approaching the Earth, Mars or the moon, or reaching the surface from orbit vary for the nine possible missions. In the long term rendezvousing with orbital assets and transferring to another spacecraft is the only cost effective way to go. The problem with orbital space stations is that surface locations are easy or hard to reach from a given orbit.

Mars Direct Vehicles

NASA designed a common vehicle, the common shell, so that both the Russian Proton II and America’s shuttle-derived heavy-lift booster, Ares, could launch it. The nuclear propulsion vehicle planned for transMartian orbital insertion and for tugging vehicles to geosynchronous orbit, would have to be compatible with both launch vehicles and all of the variants of the shell. The components of the tin (shell) would be the same for both the manned habitat and the ERV. Only one flight-qualified Mars ascent vehicle (MAV) was made. The MAV lander consisted of a habitat module and an ascent vehicle, which would only need to produce enough fuel to rendezvous with the ERV in Martian orbit. A prefueled MAV could be sent from the Earth if the manufacture of fuel on Mars failed.

The shell was designed by NASA but would be manufactured, integrated and tested in Shanghai. End sections and plugs to extend the length of the vehicle would allow customized configurations for various missions. A short version of this vehicle could be used for the Lunar Direct missions as well. NASA selected the highly reliable, highly tested Shuttle rocket engines for the main thrusters of the Ares heavy-lift vehicle with thrust augmented by two extended SRBs.

Why was the common vehicle called a shell? Structural members, tanks for fuel and consumables and other systems were integrated into the outside wall to act as a shield against solar and cosmic radiation and micrometeorites. The spoiler and triple-parachute were common components as well. The spoiler probably wouldn’t be removed for missions to the moon, in spite of the fact that the spoiler is useless without an atmosphere. The spoiler could be used upon returning to Earth from the moon or Mars, and anyway, the spoiler is part of the shell’s shield.

The closed life-support system had common components that allowed stacking – going from a redundancy of two or three systems to as many systems as space or the lack of space allowed. Fuel cells, nuclear reactors and solar panels were added to the mix of power systems, all self-managed. The truth of the matter was that managing a spacecraft’s systems would keep a crew busy just surviving. The center airlock, surrounded by the water and food storage systems, could be used as the final barrier for solar radiation, a hiding place for the worst solar flares or for transition through the Van Allen Belts. Partial burial of a habitat is the easiest method of reducing radiation exposure on Mars or on the lunar surface, as well as a means of minimizing the loss of internal heat.

NASA Mars Reference Mission3, 1997

The Mars Reference Mission (MRM) is the NASA study showing NASA’s latest approach to manned exploration of Mars. This snapshot integrates previous plans, selecting some and rejecting others. All future approaches and variations should be compared to the MRM, which will be periodically updated, a living document. The MRM 1997 was the basis for the series of launches culminating in the manned flight to Mars of the Road Runner in 2012. Many concepts from “Mars Direct” were assimilated. Resistance is futile.
The 1989 Space Exploration Initiative (SEI)

President George Bush used the twentieth anniversary of America’s first lunar landing to announce a new American initiative in space. The president stood on the steps of the National Air and Space Museum in Washington, D.C., flanked by the Apollo 11 crew – Buzz Aldrin, Neil Armstrong and Mike Collins. The Apollo 11 command module was displayed prominently in the museum. The SEI of 1989, the Battlestar Gallactica approach, rang up a total price tag of $450 B.  That’s the big B – a thousand thousand thousand. Congress balked, a simple case of sticker shock and quickly lined out any program even vaguely associated with the SEI. If the truth must be told, the SEI is similar to present NASA strategic planning.

SEI, Jr.

It’s moral values, Stupid. A maximum of 34,000 people worked on the Apollo program at its peak in 1969. Apollo had a price tag of $24 billion (124 billion in today’s dollars) and claimed credit for the American economic boom that followed. President George W. Bush, smarting from the reception his piddle down economics speech at the Ohio International Union of Operating Engineers had received on Labor Day 2003, called in his staff to create some real American jobs. Forget the reception his father’s SEI had received – the idea had worked before with Apollo. He had been heavily supported by those no nonsense workers in the red-colored states that covered the South, Midwest and Southwest during the election. They were the recipients of the jobs that migrated from the industrial north, just as India and China are the recipients of the jobs that have moved on. Forget the unemployed and underemployed scientists of the former Soviet Union and Europe – now you had tens of thousands of unemployed American aerospace workers, engineers and flight crews looking for work. Tomorrow’s terrorists would be pissed off McVeighs with engineering and military experience. All the Homeland security that tax money could buy couldn’t handle these people. The unemployed aerospace workers didn’t ask if they were better off 4 years ago – they asked if their former companies had treated them fairly. The redundant workers in America would ask if Capitalism, the rich and the corporations that they had worked for, had declared class warfare on them. The rich had got too greedy; the social contract had been broken. The old social contract was written by the rich and powerful, anyway. The rich were no longer sustainable.
Bush’s call for a second influx of incremental funding for the War on Terrorism of 87 billion dollars, considerably more than the initial incremental request of $79 billion, strained his credibility and popularity even more. The war on terrorism settled into an annual cost of $100 billion per year, more than Viet Nam, with no end in sight. Denial and rationalization not buyer’s remorse set in as Bush tried to pull his bacon out of the fire. The space shuttle wouldn’t fly for a year at the earliest, unless there was some overriding motivation, i.e., an emergency on the International Space Station (ISS) or the ISS beginning to drop into the Indian Ocean. The successful return-to-flight of shuttle STS-114 just improved the data on how dangerous shuttle flights are. NASA was still committing most of its funding to a black hole darker than the Collector black hole in the center of the Milky Way – the Shuttle, the International Space Station and the nuclear propulsion system. The need for illusion and sleight of hand would tax (pun) even the second Bush administration. On January 15, 2002 Bush, Jr. promised additional funds to the five-year $86 billion NASA budget [later reduced by Congress] for a lunar base and the manned exploration of Mars, most of which had already been approved by Congress with the rest to be appropriated by Congress in the distant future after victory in the unending War on Terrorism and the next election. His 2004 Vision for Space added a new spacecraft, the Crew Exploration Vehicle (CEV), an enlarged Apollo-type capsule and attached service module. The Chinese and a nationalized Energia focused on getting a piece of the pork pie while NASA’s new administrator, Michael Griffin, commissioned the Apollo on Steroids plan to return to the moon.

Divided we stand. Americans split 48/48 in supporting Bush, Jr’s space initiative. No longer primarily Americans, we have become half Democrats and Republicans, half non-voting disenfranchised, don’t care, or undecided. The 2004 election was decided on moral values, not the war in Iraq, the shift in the tax burden, the growing deficit, the threat of terrorism, uncontrolled immigration, or space. Insecurity and fear, aided by redistricting, increased the Republicans’ political capital, which President Bush was determined to spend.
Katrina is the worst natural disaster to befall the United States and has a $300 billion repair bill. The Hurricane Katrina rebuilding bills, full of special projects, followed the budget-busting and deficit-increasing pork pie Energy and Transportation bills, even as abuses in the 9/11 and Katrina recovery funding as well as the UN Oil for Food program were being investigated. 200 billion dollars for Katrina recovery entered the bureaucracy, diminishing in size as it headed towards the Gulf Coast.

The Preemption of Space

Preventative war, telephone taps without warrants in America, legalized torture by the CIA, no habeas corpus for individuals labeled by the commander-in-chief as terrorists and manufactured consent by a corporate press have been joined by the preemption of space by the second Bush administration. The second Bush administration is even trying to define the Canadian Northwest Passage to be an international passage, outside of Canadian control. The disorganized Democrats were unable to change the political direction of the country after the Republicans lost their majority in Congress and the Senate in the elections of 2006. America had just elected just put another set of politicians in power.
Constellation Project - Ares I, V, the CEV and Altair, 2007

The replacement for the Space Transportation System (shuttle) returns to a command capsule/service vehicle (Command Exploration Vehicle) configuration. Ares I consists of a solid-state rocket first stage and a second orbital insertion stage topped with the five-man CEV. The Ares V has a base stage (the RG-68 heavy lift engines) with two extended shuttle solid rocket booster capable of putting 135 tons in orbit. The Ares I vehicle puts the flight crew in the CEV into orbit where it can rendezvous with the Ares V upper stage. The lunar excursion module will be named Altair.
Reusable to me is like a commercial airliner. You inspect the vehicle, replace its consumables like fuel, oxygen and food, empty the potis and go. The Ares I & V look like they were designed by NASA’s space vendors, in particular ATK Martin, the solid-rocket booster supplier for the shuttle. The man on the street expects our astronauts to return to Earth elegantly like as commercial airliner lands not to come thudding into the Nevada desert. Space workers expect the same risk in commuting as going to work in Los Angeles.
Null Chapter. Wild West Vortex

The first trillionaires will be made in space. – Dr. Patrick, professor of economics at Aziba University in Japan.

There is a sort of a Martian “Bermuda Triangle” around Flagstaff, Arizona. Flag is on Interstate 40 and a major cross-country railroad – don’t expect to get any sleep if you stay at the cheap $20 a night motels in Flag owned by [South Asian] Indians. Flagstaff is the entrance to the Grand Canyon if you’re coming east or west on I-40 or north from Phoenix on I-17. The mile-high plains and dry skies have made northern Arizona a Mecca for astronomers. Try hiking the trail to 12,000-foot high Mt. Humphreys Peak.

Critics of Martian science fiction say the characters have too easy a time touring Mars. Could you explore northern Arizona and southern Utah on foot or with an electric golf cart?

Lowell Observatory

The Boston Brahmin, Percival Lowell, established his Mars Hill observatory in Flagstaff in Arizona Territory to study Mars during the October 1894 opposition. Percival concluded at an address to the Boston Scientific Society, “The amazing blue network on Mars hints that one planet besides our own is actually inhabited now.” Percival saw canals on the desert planet and deduced that intelligent beings on Mars were staving off extinction by transporting water to their cities from the polar ice caps. Considered the most influential of the Martian observers, his observatory sponsored Clyde Tombaugh, long after Percival’s death, in a successful yearlong search for Planet X, Pluto. Lowell maintains a watchful eye on the observatory’s astronomers from his mausoleum at the observatory. Had the terrain surrounding Flag colored Percival’s perception of Mars? 

Meteor Crater4 – The Promise of Wealth from Space

Meteor Crater in Arizona is the best-preserved meteor impact crater on Earth. Daniel Moreau Barringer, whose family still owns the crater, squandered his heritage and life trying to mine the metallic meteor that created the crater. Scientists believe that the crater was created 50,000 years ago by a nickel-iron meteorite weighing about 300,000 tons. Barringer and his investors spent $10 million of today’s dollars in unsuccessful mining operations. Several hundred tons of impact-generated white silica was mined to make glass. Finally, Barringer’s associates hired the astronomer F. R. Moulton to estimate the size of the meteor. Moulton’s estimated value of the meteorite’s size was one thirtieth as large as Barringer’s; Moulton concluded that the explosion would vaporize most of the meteor anyway. Barringer’s financers melted away almost as fast as the meteor had.

Norm Garrett stood on the lower observation deck of Barringer Crater, pointing out the wing and horizontal stabilizer of the crashed Cessna 172 to Rolls-Royce Aviation turbine engineer, Steven Smith.

“The impact crater is sort of large for such an itty-bitty airplane,” Steven observed.

That is not to say that there isn’t extraterrestrial wealth. The moon will become the future Persian Gulf with its advanced fusion reactor fuel, Helium-3, as well as the ideal spot for astronomical observation because of its slow rotation and lack of an atmosphere, light and radio frequency pollution and seismic activity. The dark side is an ideal location for a long moon-wide series of radio telescopes and the lunar South Pole has the advantage of facing the bulk of our galaxy, the Milky Way. 

The asteroids and the asteroid belt will become a source of water, minerals and metals; the gas planets will supply the isotopes of hydrogen and helium needed for fusion reactors. Martian thorium could provide the fuel for fission reactors.

Few would argue that the greatest peril to man is man – not asteroids, supernovae or volcanoes. Picking on the Americans first, nothing is being done to slow down the impending exhaustion of the soil, oil and coal, or to prevent the destruction of the oceans and air along with all those carbonaceous creatures that dwell therein. Our kids or the next administration can remedy these problems. The Chinese and Indians all want, first a motorized bike and then a car. India and China will be forced to use their plentiful but polluting coal to maintain their industrial growth. The tipping point of the exponential growth in population and consumption of earthly resources will hit the windshield like a beetle in an Oklahoman spring.

We’re talking about a worldwide blackout – of mankind, not just the electrical grid or the world economic system. Perhaps the readjustment will only be like a real estate crash with, say, a reduction of the Earth’s population of only 40 percent. This lemming run can only be prevented by conservation or technological breakthroughs. Energy needs will be solved by fusion, perhaps even cold fusion. The asteroids and unborn comets of the van Oort Cloud will provide raw materials. Lebensraum, Hitler’s mantra, will be resolved by terraforming (using the term in the sense of making land have the characteristics of more desirable land) Antarctica and desert and cold areas. Then man will live in space, on the moon and Mars, and be looking at possible homesteads on planets orbiting the near stars.

Mars is close but so is Apocalypse. The question is if man and technology can cure man’s headlong plunge to disaster in time - probably not with a 30-year plan to put boots on the dusty surface of Mars.

Volcanoes

There are three basic geological processes: volcanoes, cratering and erosion. The remnants of volcanic activities are often confused with impact craters. Biological activity such as that which produced the mass of the Guadalupe Mountains, the remnants of a 250 million year old reef, confuses things even further. The San Francisco Mountains in Flagstaff that the Naval Observatory is located on is a volcano that blew its top like Mount St Helens. Geology was aroused from its complacency in the 1960s by the plate tectonic revolution and data from space. Yellowstone produced the last super volcano on Earth and will probably provide the next. Olympic Mons and the other great Martian volcanoes are more stable [Mars has no tectonic activity.] and just grew and grew when they were active. The massive volcanic vents and inactive cone volcanoes of the Southwest stress the usual theory of volcanic activity being at the interface of tectonic plates. At one time, Meteor Crater and the craters on the moon were thought to be volcanic in origin. The mares on the moon and large areas of Mars are lava flows. Planetary studies require us to redefine volcanoes as any internal venting of material to the exterior of any planet (or moons like Triton and Io).

The Anatomy of a Crater5
Eugene Shoemaker wrote the definitive paper on impact craters, showing their similarity in structure with craters caused by nuclear explosions. The simple understanding that evaded Barringer and the geologist Grove Gilbert is that the kinetic energy of heavenly bodies is immense. This can be demonstrated by observing the enormous amount of fuel required to put a small object in orbit or the heat generated by meteors striking the atmosphere or surface of the Earth. Eugene had the advantage of having studied two craters caused by subterranean nuclear explosions.

Grand Canyon

The Colorado (red or colored in Spanish) River created the Grand Canyon, which in turn protected the Colorado from civilized man for centuries. There are no paper mills on the river and the river kept its purity until its recent pollution by perchlorate, the oxidizer in solid-state rockets and other contaminants. The Colorado slowly etched its way downward through time and left the book open for man to see, when late coming humanity arrived. Will the smiling gash on the face of Mars, Valles Marineris, be the same “history book” for explorers, geologists and astrobiologists on Mars as the Grand Canyon, one of the Seven Natural Wonders of the World? Valles Marineris is relatively linear and doesn’t seem to have been formed by surface erosion like the Grand Canyon. The tectonic shifts (if any) and later erosion and cliff collapses on Mars can be compared to those in the more accessible Grand Canyon and southern Utah.

Randy, an astrophysics instructor and volunteer for star parties at the North Rim of the Grand Canyon has a slide showing that the Grand Canyon can easily fit in one of Valles Marineris’ small side canyons.

Red Rock Territory

Sedona, Arizona is the center of Red Rock Territory, areas that requires the purchase of a special pass to park along public highways and view the red rock scenery. Could scenery and beauty be Mars’ first export? Evergreens and running water complement the red rocks of Red Rock Territory, as do the rugged mountains and petroglyph-covered slabs of stone. Tourists are hardly going to demand weekend outings to a planet that takes months to get to. Sedona, like Charon, Pluto’s companion, was named after a wife.

The rocks on Mars are more yellow-brown than the red color commonly seen in movies and Martian landscape paintings; the Martian sky is a similar yellow-red color instead of blue…

This land is my land.

The San Francisco Mountains of Flagstaff, while outside of the sovereign Indian nations of the Hopi and Navajo, are sacred to these Native American tribes. The Indians live in poverty with some funding coming from a coal concession ($70M to the local economy and 200 Native American jobs). Their coal is slurred with sparkling water from one of the reservation aquifers and sent through pipes to Edison’s Mojave Power Plant in Laughlin, almost three hundred miles from the strip mines. Most of the reservations Indians live without running water and electricity. Clear skies prevailed over the plant in early 2006 as Edison negotiated with the Hopi and Navajo Indians for water to transport coal to the generating station.

Their gods sent the people who brought the sacred Churro sheep and personal computers. The spider god taught her people how to weave cloth from the wool of the sacred sheep. The United States government sent the energy corporation, fixed the boundaries of their nations and forced thousands to relocate to conform to the lines on the white man’s maps. Sinkholes, comparable to the chaotic terrain of Mars, have appeared on the reservation which some believe is caused by a lowering of the depth of the water in one of the aquifers, the result of the use of the aquifer water by the coal corporation. Native Americans of the area consider coal to be the liver of the Navajo and Hopi lands and its removal sickens the land. Mountains continue to disappear in Appalachia, their liver removed like Prometheus’ by glutinous twenty five-story high machines. Unlike Prometheus, the Earth requires billions of years to regenerate its liver.

Trillion Dollar Trip

The Apollo program cost $24 billion in 1960’s dollars (250 billion in 2003 dollars) for the initial manned exploration of the moon. Apollo was terminated under pressure from the cost of the war in Viet Nam with NASA unable to provide fuel for three rocket vehicles that had already been manufactured. The official cost of the International Space Station is 100 billion. Mars Direct with six vehicles launched over four Martian launch windows will cost four times as much as Apollo. NASA’s budget in the new millennium, $16 billion annually, is comparable in real dollars to the Apollo years, even though the American GNP has quadrupled since Apollo.

We’re talking about a trillion present decade dollars, the big T.

Operation Enduring Liberty

The Exalted Overseer for Existence of Machias for Life decided that a preventive strike on the Mufad power plant on Cruces would establish a new balance of power or stalemate in the Melvinn Octant. The first attack on the sentry sensors would have to achieve tactical surprise or the main force might be destroyed in detail as it converged on the target. The Mufads were rumored to have agents among the primitive beings on one of the planets orbiting the initial point reference star that could give the alarm even though the planet’s primitive technology was still limited to the speed of light. The electromagnetic sensor being monitored by the agents of Mufad would have to be destroyed.

Peti 6 and Gerant 13 turned on the dislocator beam, which would slowly weaken the structure of the antenna by randomizing its crystalline structure. It seemed that the process was taking forever, but Peti and Gerant had been selected for their abilities of stealth and patience. Covert Watzan warriors are the part of history that is never written.

A West Virginian named John, unobserved by the operatives, went to a specialized room beneath the antenna to eliminate some processed nutritives from his system. John interrupted the ritual when the antenna collapsed and ran directly to the position where Peti and Gerant were concealed. Peti and Gerant were vaporized from the ship before they could be discovered and the flitter departed the planet’s surface without looking back. Peti and Gerant were glorified as the first casualties of the disastrous Operation Enduring Liberty.

The antenna was replaced by a newer model, which was the largest moveable structure on land on the planet when it was constructed. Everybody soon forgot the old antenna except John, who worked with the new antenna. John will almost go into a rage any time somebody suggests that little green men had destroyed his antenna.

Gnasa, Eighth Eon

Gnasa looked at his children. Oronons were allowed two children and he had selected a boy and a girl; his estranged wife Pemaquid had wanted two girls because of their greater value to society. Pema was a medical doctor but preferred the study of Oronon society as well as abnormal psychology. Gnasa knew his wife considered him to be a deviant because of his illegal experiments which could lead to the creation of new universes – how else could he test his cosmological theories? Pema reported him and his experiments to the other members of the Cosmos Council. Theoretically a created universe would be in another space, but how could that be proven when only one universe could be known with eighth eon science?

The universe was two billion light years across - an Oronon probe had flown across the finite known universe and returned generations ago resolving the dilemma caused by gravitational lensing. Oronons rarely traveled beyond the strand of the three closest local galaxies. Gnasa had been to twenty as part of his doctoral thesis on galaxy evolution. Now Gnasa was focused on the first nanoseconds of the universe, an interest triggered by his study of the Byron II binary black holes. His friends at NIT laughed at his theory of bipolar branes. Space seemed to be coming from the diverging neutral points between the Byron II isogons. The intense gravitational field in the area appeared to seed the creation of space - a zero point with the usual amount of primordial radiation, relativistic matter and dark energy, inertial matter and antimatter. Gnasa wanted to try to magnify the Adam Effect by causing a graviton reactor to go critical, an experiment that wouldn’t be approved by the chicken-livered Cosmos Council. The ancient crystals proscribed galaxy creation although the reckless Nays were rumored to have generated embryonic galaxies.

Gnasa loaded the reactor and his children in his vacation van and flew to Byron II. He set the controls on the graviton reactor to critical and ejected it towards the larger Byron II black hole. The reactor fell below the event horizon, descending to the point where captured matter returned to primordial light. The van got caught in the expanding shockwave caused by the ensuing graviton tsunami from the star quake.

The ensuing universe was huge and strange. Millions of years later Gnasa could see that his new universe was developing structure. Time was faster than in the old universe and its stars. Now he had to modify one of the points of light into a suitable home for his family. Sometimes he wondered if his wife and Orono still existed.

The Great American Blackout of 2003

Jerry Littlefield, a dropout engineering student and industrialist wannabe, stood on the roof next to the large telescopes of the Boston University Astronomy Department looking at the half moon sailing through the autumn sky above Boston. The BU graduate students were using small portable telescopes for their weekly open house. Overcast skies and rain had characterized the Boston weather and there had been no traditional astronomy Wednesday open house for weeks. Tonight, there was only a light cloud cover and Jerry hoped to see Mars, which was about two weeks from opposition.

The International Space Station came overhead on schedule. A female graduate student named Melissa informed the visitors that because of the lack of funding the ISS only had two tenants at the present time. The ISS life support systems and environmental sensors were only working marginally. Many congressmen were suggesting that the astronauts be brought home and the lights on the ISS turned off because of the risk to the astronauts. Later in the year, Michael Foule became the commander of the ISS and was accompanied by the Russian cosmonaut, Alexander Kaleri. Mike and Alex wished the gravity-bound inhabitants of the Earth a Merry Christmas on Christmas Eve, 2003.

The major reference stars Vega and Sirius shined through the light-polluted skies of Boston, allowing the calibration of the automatic positioning systems of the telescopes. Jerry viewed the Ring Nebula, the Dumbbell Nebula, the half moon and various double and triple stars on the telescopes. The Milky Way was invisible to the naked eye. Sadly there would be no observation of Mars tonight – Mars was low on the horizon in the direction of the Green Monster, Fenway Park. The brilliant field lights told the ever-wishful baseball fans of Boston that the (Red) Sox were in town. Jerry would be able to see Mars at his house in Maine, but he had hoped to see its red face smiling through a telescope. [The lights at the rest stop entering West Texas near the Guadalupe National Park are so bright that I could only see a Lone Star, which is where the expression comes from.] He wished that the lights would go out…, if only for a little while.

Two weeks later, the city folks of the eastern seaboard and Times Square in particular looked up at the sky that Jerry saw every clear night at his home in Trenton, Maine. They gazed at man’s lost legacy – the Milky Way, Polaris, the Big Dipper, O’Ryan, hundreds of billions of billions of stars forming billions of galaxies and of course, the Red Planet.

Part 0. Near Space

Houston, we have a problem. – Passenger on the NASA Historic Mission Control Room tour tram in Houston, when the tram engine couldn’t be started after a stop at Missile Park, 2004.

The new millennium came in with a whimper. Natural disasters competed with warfare for newspaper headlines - civilian casualties of the Indonesian tsunami were 200,000 vs. 100,000 Iraqis for Iraqi Freedom. Ethnic and class strife were marked by famine and corruption at the highest levels of business and government. Resentment grew in the developing nations and the Muslim world against the industrialized, mostly Christian nations. A non-state, Muslim multinational terrorist group, al Qaeda, organized and partially financed by Osama bin Ladin, declared war on the Western World, in particular the United States, Israel and the ruling monarchy of his native country, Saudi Arabia. Al Qaeda militants managed to destroy the twin towers of the World Trade Center in New York after a previous terrorist attack with vans loaded with explosives failed. Millions kissed their retirement funds goodbye during the 4-year Great Millennium Recession of 2000. The rich cashed out their overvalued stocks with reduced tax liability after the tax breaks passed during the pro-business era of the Clinton and G. W. Bush administrations. [The bible-thumpers of the blue-collar state of Ohio received the mantle of THE swing state in 2004 following the example of the Banana Republic of Floriduh in 2000.]

Politically, Mars was to be a distraction for the masses, not their salvation. The mantra space makes jobs joined war and homeland security makes jobs [pork] and was chanted by the ruling class and their fellow travelers. Still, the manned Mars program would be a reconnaissance, a voyage, not a campaign, designed to make the public forget the thieves that stole from the poor and middle class to give to the rich. The masses need spectacles. President Bush committed an additional billion dollars (fresh money) to NASA’s five-year budget of 86 billion dollars for a lunar base and Mars exploration and NASA looked beyond Earth orbit and the moon. At the same time, China, surpassing the United States as the largest consumer of raw material, declared the new century as the Chinese Century and a new space race started. Furthermore, the Chinese planned to be the largest producer and consumer of beer by 2005.

International Space Station (ISS)

The jokes on talk radio and television had been going on for weeks that at least two of the three men on the International Space Station were going to become cannibals. The Russian Progress supply vessel aborted on the launch pad, causing the Americans to press the space shuttle Discovery into a supply mission. Safety concerns slowed down the launch of the Discovery while an alternate plan, using a Proton II booster to launch the partially equipped Canary habitat as a supply warehouse to the International Space Station, was considered. The Americans had flown the Canary habitat/laboratory twice suborbitally, using its own rocket engines, before the science lab and environmental control equipment had been installed. Now it was too heavy to fly on Earth with only its own engines.

Politics trumps science, jobs and space exploration. The so-called Phase 1 of the ISS program, putting NASA astronauts on Mir, was a political initiative to improve Russian-American relations through a barely disguised foreign aid project, an unsuccessful attempt to discourage the sale of Russian nuclear technology to India. America sold the nuclear technology to India in 2006 when it suited the administration’s purposes. The stated rationale for international cooperation in space was that the high cost of the new space station prompted the United States to seek out international partners to spread the cost. America’s old adversary Russia became its primary partner in space.

The actual cost of the partnership with Russia is hard to estimate. The higher inclination orbit required to accommodate the Russian launch site in Kazakhstan reduced the payload of the shuttle requiring more shuttle launches to build the International Space Station.

Orbital Rendezvous

Rendezvousing in space or docking with a space station is counterintuitive; increasing your speed puts you in a higher, slower altitude and you fall behind your target. The trick is to slow down, dropping into a lower orbit than your target and then accelerating up to your target’s altitude. As with transfer orbits, the situation is a more complicated if the rendezvousing spacecraft and target are in different elliptical planes. The energy or delta V required to change direction at orbital speeds is prohibitively expensive.

The Canary Habitat

Commander Al Hollis confirmed the orbital parameters with Mission Control and the crew checked out the health of the habitat. Robert Leavitt, the Canary pilot, was the favorite candidate for commander of the first mission to Mars - if he didn’t die of old age before the mission flew. Dieter “Chico” Thiessen was the mission specialist on the life support systems – on a Douglas DC-3 Gooney Bird he’d have been called a crew chief, in spite of his degrees. The afternoon liftoff from Kalkonur, Kazakhstan powered by a Russian Proton II gave the flight crew a weeklong shakedown cruise to get their sea legs and feel out the habitat in space. Space sickness was an old friend to Bob, Al and Chico but they would be adjusted to space by the time they were ready to dock with the International Space Station (ISS).

Commander Al Hollis eased the Canary habitat/laboratory in behind the ISS. The habitat vehicle was about 6 kilometers from the ISS and the crews on both platforms got their video equipment ready to record the docking maneuvers. Hollis flew around the ISS on his approach, finally approaching the Docking and Storage Module attached to the Russian-built Zarya, at the position normally occupied by the Soyuz life-raft spacecraft. The American-owned and Russian-built Zarya Control Module had also been mated to a Proton and launched from Kazakhstan. A week of free flight in orbit and 3 months in the habitat, docked to the ISS, would give the astronauts real, in space experience, with the life support and science equipment on the habitat.

The habitat docking was routine, the last routine part of their stay at the ISS. Anything that could break on the Canary did, decimating the extra spare equipment that had been thought to be unnecessary. The medical/biological equipment was a disaster but should work better in the partial-earth gravity of Mars. Some of the systems, such as the parachutes, couldn’t be tested in space. The presence of fuel is always hazardous; the argument over whether to include fuel was resolved, maxing out the lift capability of the Proton II, by partially filling the liquid methane tanks and fully loading the liquid oxygen tanks – the oxygen could eventually be used on the ISS anyway. The methane would be needed if somebody wanted to perform space maneuvers, move the habitat, or boost the ISS’s continually decaying orbit.

The Engineering Change Notices (ECNs) flowed into the NASA design group and the fabrication facility in Shanghai. Commander Hollis could just imagine the sorry crew that would have taken the habitat to Mars without his crew wringing out its systems.

The Space Shuttle Atlantis

The crew of the space shuttle Atlantis could see their destination, the International Space Station, as a bright star above the horizon. At first Commander Aggi Worthley thought that there were lights on the ISS, but she soon realized that it was just the normal reflection of light from the station’s solar panels. Aggie docked the STS on the American-made Destiny science module. The entire Atlantis crew would stay on the International Space Station for three weeks before returning the old crew of the habitat and ISS to Earth. The new occupants of the ISS/habitat were to be in space, like the old crew, for six months. Don’t even mention that the average stay on the ISS (or the late Mir space station for that matter) was usually extended, an omen of what would happen on Mars. The station would be crowded but Commander Aggie Worthley knew almost everyone at the station. Major Tim Perry, the Atlantis pilot, was flying his second mission as pilot and was looking forward to a few weeks on the ISS. Tim was developing a short timer’s attitude. He was more interested in photography and video than he was with space science and medicine.

Tim wasn’t very good at politics and he had been too outspoken in the interviews he gave at the local TV station in his hometown of Lawton, Oklahoma. He wasn’t a team player and usually had a dissenting opinion. Tim’s baby for this mission was a 3D IMAX high-resolution camera. The camera would be left on the ISS, but Tim would have the camera all to himself for the duration of his stay on the ISS. Let the suckups play with the habitat to improve their position in the queue of those hoping to go to Mars. His commander, Major Aggi Worthley tried to get him involved with her crew, but he dwelt on past slights from his fellow astronauts and NASA. Tim often had the storage room (nicknamed the attic even though it usually pointed down) all to himself. There was an unexplained throne, a toilet rack in the storage room; the attic would be the garage, on the ERV variant. The attic had the best view port, called the nadir window when the ISS was gravitationally pointed, for watching the Earth. There was a preinstalled mount near the view port for the large IMAX camera and its companion, an editing video camera. Aggie admired Tim’s intimacy with the equipment and developed a crush on him. Aggie would join Tim for lunch, using the excuse of delivering a hot meal to him. I like this spacecraft, Tim thought, in spite of myself. Tim knew the equipment intimately – the equipment had been his specialty in astronaut training. Tim had an unusual mental intensity when he was concentrating; a Trekkie friend of Tim’s described it as a mind meld with his plane or equipment. A former girl friend commented that he exhibited the same intensity while playing music or during sex.

Like Tim, the Canary was plain, dependable and functional. The installed equipment on the Canary would reach the reliability of the basic spacecraft after about a year or two of use and refinement. Less admirable to the other astronauts was Tim’s compulsion to take equipment apart and improve the customization of the habitat’s laptops. He always seemed to be making electronic or educational toys, or playing with robotic gismos. Tim reflected that his RV with all its recording and video equipment was more complicated than the Canary. Tim was the first person called when something on the habitat started to display personality.

Less well known to NASA was Tim’s double life as leader of the Rock-a-Billy group, Scotched Earth. The turnover in lead singers wasn’t all that bad and provided Tim with sexual maintenance. The girls moved on as soon as they became professional or commercially successful and Tim would select another candidate from his groupies. It was rumored that Tim had fathered a child with one of his lead singers, a rumor being as damaging at NASA as being proven guilty. Tim only seemed to know the words to three songs – Show me a Man was his favorite. A duet with his girl friend du jour with Dust on the Bible had worked for him in Austin.

Territorial Delimitation

The inverters for the Canary solar panels were acting up again. Commander Hollis demanded to know where Major Perry was, since he was supposed to be the equipment specialist on habitats. Tim, of course, was in the attic with Major Worthley taking pictures of the Earth. The sun would be at an ideal angle during this pass to catch the Rocky Mountains and the Great Plains. The commander flew through the portal, dropping unannounced into the attic. He snarled at Major Worthley, “Could you let me talk to Tim in private?” Aggie nodded her head and glanced at Tim. Slowly she left the two men in the attic.

“I need you upstairs working on the systems. Our first priority is getting the habitat shipshape and we have a long way to go. I can’t have you fooling around, acting like a Sundance Festival film director.” Commander Hollis was technically the senior man on the station, even if Tim didn’t work for him. Tim was getting a little fed up with macho super-patriots, regardless of which country they were from. It wasn’t just that they proclaimed themselves to be Wolves, but that they thought everybody else were sheep. 

Tim pushed his feet firmly into the floor constraints and wondered how the commander’s body was going to react to being decked in zero gravity. Tim mused that he wished he could get the commander’s trajectory on film. This situation is one on one, with no witnesses.
“Al, I think you’re full of shit and I wished that they’d put you jarheads through deprogramming before they let you deal with other human beings,” he said.

Both men rose on their weightless feet and glared into each other’s eyes. The thought that the physics of a fistfight in space was different and that he might be the first to explore the consequences passed through the commander’s mind.

The commander laughed and pulled his feet out of the foot constraints. “Make sure you get some good shots of the Okies down there,” he said. “Come upstairs and work on the inverters when the pass is over.” This asshole is okay, he thought. He laid his finger on the side of his nose and with a light push off floated up to the airlock. The thought that he had dodged a bullet flitted again through the commander’s consciousness and was quickly dismissed.

Major Worthley drifted down from the airlock to Tim’s side after the commander had left. She didn’t ask Tim what the commander had wanted as they prepared the cameras for the daylight pass. Two of the best astronauts in the business and they’d be useless on the same mission. MEN!

First on the Moon
Christ Kraft, the first NASA Flight Director, gives his version of the selection process for the first moonwalker in his book Flight, My Life in Mission Control6.
“I thought about it. The first man on the moon would be a legend, an American hero beyond Lucky Lindberg, beyond any soldier or politician or inventor. It should be Neil Armstrong. I brought my ideas to Deke [Slayton] and then to George Low. They thought so, too.

So now we were in another [Bob] Gilruth-Low-Kraft-Slayton meeting, talking it through from every angle. Not once did anyone criticize Buzz for his strongly held positions or for his ambition. The unspoken feeling was that we admired him and that we wanted people to speak their mind. But did we think Buzz was the man who would be our best representative to the world, the man who would be legend?

We didn’t. We had two men to choose from, and Neil Armstrong, reticent, soft-spoken and heroic, was our only choice. It was unanimous. Bob Gilruth passed our decision to George Mueller and Sam Philips and Deke told the crew. Buzz Aldrin was crushed, but took it like a stoic. Neil Armstrong accepted his role with neither gloating nor surprise. He was the commander and perhaps it should always have been the commander’s assignment to go first onto the moon.”

Buzz didn’t take any pictures of Armstrong on the moon.6

Continued in Star of Fire, Part 1.

