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    To my Dad: 
Who read a lot, so it was natural to me.
He was kind to my mother; he was fond of her. 
He taught me how to read and tie my shoes.
Was a gentle man, and a gentleman.
Preached a Jesus with calloused hands.
Preached a Jesus with sawdust in His hair.
A Galilean carpenter, not Raphael's girlfriend.


    



  	
        
            
            Some men ask why. Other men ask Why Not?


    


Mars Mission

By E.H.Lester

With the election of a new president, the Mars Mission became a reality. In his acceptance speech, the President-Elect said the mission was an important goal of his presidency when his opponent finally conceded after all hope was gone that she could win. The incumbent steadfastly blocked all preparations for the mission, saying in the press, 

“He’s not President yet, and the way I read the law, he won't be until 20 January2025.” 

On the issue of the Mars Mission, the President Elect said, 

“We can wait until I’m sworn in, Yes, it has been an ugly campaign, but after the short delay, we will proceed with all possible speed toward a manned mission to Mars.” 

Ongoing surveys of Mars have determined that much of the water that had once been massive lakes and rivers had gone underground, hydrating the clay-based rocks and soil, and formed aquifers, or in some cases water ice. It had not all been lost in space, according to planetologists, putting to rest earlier speculation that Mars was completely devoid of water. A massive amount of water is under Mars’ version of the Grand Canyon, Valles Marineras, discovered by the 

Fine Resolution Epithermal Neutron Detector (FREND) of the European Space Agency; a huge acquifer under the crust near the south pole was also discovered by the FREND, several smaller lakes are also near the large acquifer. Hydrated minerals account for an amount, perhaps a sizable amount, of trapped Martian water. 

Under the dusty Martian surface lies a constant permafrost layer except at and near the equator where summer day time temperatures do not permit much ice. The Martian dust, 2 to 12 meters thick, insulates the permafrost from the sun’s rays. Our Martian astronauts may have to mine for water, but it is not absent, scarce perhaps, but certainly there. They will not have to go to the polar ice caps to get water since many places have crustal water. It will just be hard to get. No one was visualizing a seaside resort, just enough to make survival possible. There was barely enough in the atmosphere to even make the martian polar ice caps possible.


The choice of the launch vehicle was hotly debated, Falcon Heavy rocket being the most powerful, but the payload space is less than less powerful rockets, the projected launch cost is around $123 million, slightly more than the cheapest, $118 million, but cheaper than some at $158 million ($187 million at one time before launch vehicles were bought in groups). The nature of the mission may require an entirely new rocket for launch with almost no one building a rocket from scratch except United Launch Alliance (ULA) who had launched their massive new Vulcan Centaur. 


The last rover to Mars, Perseverance, launched on an Atlas V-541 rocket. Once the vehicle is accelerated into space, magnetoplasmadynamic thrusters (MPD) can maintain the necessary velocity. Under constant firing, unheard-of speeds can be achieved. MPD thrusters can operate in the vacuum of space but cannot produce enough thrust to lift a vehicle from a planet with gravity and an atmosphere. Steering will be, and has been, accomplished by ION thrusters. The vacuum of space means conventional steering methods do not work, deflecting a control surface in a vacuum has no effect, there is no atmosphere for it to push against. Are we confident that the Physics we have come to depend upon applies universally? It may not. We are on an adventure into the unknown, we have made thousands of assumptions, and we are literally ‘betting our lives’ on those assumptions, let’s hope we guessed right. Travel between the Moon and Earth tested the physics in that space. We won’t know some things until we get there, but one thing is certain, we won’t drown.” 

Timing was critical on previous simulated practice missions; the launch must have occurred at an exact time, but the MPD’s gave us a bit more wiggle room, opened the window a bit, the vehicle must still travel the least distance to the planet and facilitate a low Mars orbit. Mars is closest to Earth every 26 months, missing the launch moment by very much means extra flight speed or a 2-year and 2-month wait. Mars will be closest to Earth on September 15, 2035, the launch time will be earlier to compensate for the travel time to the rendezvous point. Extremely precise navigation is required since two moving objects must be made to coincide after a 40-million-mile flight, with current thruster systems the trip will take around 7 months. Using MPD thrusters promises to reduce the time by months, also allowing a wider window for launch time. Plasma thrusters (MPD) would fire at preplanned times to adjust velocities even in the early phases of the mission. Enroute speeds more than 25,020 mph escape speed must be achieved and exceeded by a considerable margin to reach Mars in a reasonable time. The Methalox (Methane/ Liquid Oxygen) thruster must continue to provide thrust after entry into space for a short time, ION thrusters correcting course. Cathode erosion in MPD’s had been a problem that was solved by using a Boron/Lithium fuel mixture and hollow cathodes, pulsed firing has been suggested since cathode erosion and anode damage were observed in steady-state operation. The pulse operation has not been researched since fuel and cathode changes seemed to have fixed the problems. It may be considered to save Boron/Lithium fuel in the future after research on the pulsed mode is conducted. MPDs have one drawback that must be addressed before launch, they require large amounts of power to produce thrust at a useful level for large space vehicle use, fortunately, Radioisotope Thermoelectric Generators (RTG/RITG) can provide the power required by the MPDs. Uranium-based generators will power the settlements if colonization is feasible, ground-based reactors are larger, heavier, and can be shielded better than space-born reactors due to space/weight constraints. They will be delivered by autonomous robot supply ships, no one wants to bunk with several metric tons of Uranium rods. Another follow-on autonomous robot supply ship will deliver ‘soil conditioners’ (designer micro-organisms) to remove the toxic substances (perchlorates) from the soil. Perchlorates are primarily used as oxidizers in rocker fuels, so they may be of use to the colony if one ever exists.

The larger Mars Orbiter was assembled in a low earth orbit (LEO) due to its massive size. The assemblers were subjected to continual weightlessness and had to be housed in rotating habitation modules that provided artificial gravity. Building the Mars Orbiter took the better part of two years, due to radiation. Extravehicular work in space allowed for only 4-hour shifts, and it was exhausting work. Before the Mars Orbiter was even started, work had to be finished on a habitation module for workers and a command module, lifting a kilogram of weight to LEO cost $2205 to $3200, and going back and forth to Earth was too expensive. Human factors come into play on these extended missions. Ask submariners about the effects of prolonged ‘incarceration’ under the oceans. Cabin fever is a real issue, claustrophobic reactions are a possibility.

Prior to initiating the Mars Orbiter project, completion of a habitation module for workers and a command module was required. Transporting of payloads to low Earth orbit (LEO) was wildly expensive, making repetitive trips between Earth and orbit cost-prohibitive.

With the gradual but extreme acceleration available with the MPD thruster, the enroute time was slashed. Maintaining Earth's escape speed and beyond was no longer a problem, Mission control allowed the speed to build to 30,000 miles per hour, 970,670,000 miles per hour short of the speed of light, and enroute time was reduced to 55 days, 13 hours, 19 minutes, 55 seconds. Theoretical Physics maintains that as you accelerate toward the speed of light, your density increases proportionally, we are in no danger, testing this will come much later, for now, we will have to calculate an appropriate speed and altitude to enter a stable orbit around Mars, 30,000 miles per hour is too fast. We may use Phobos as a reference, but some scientists think it is hollow, making its mass very low. The plan was to establish a Stationary orbit above the Martian surface, directly atop the planned landing site and safely away from the orbits of both Phobos at a mean distance of 5827.84338 miles and Deimos at a mean distance of 14,565.56867 miles.

It is theorized that a low orbit exposes the Mars Orbiter to CO2 ice crystals resulting in increased fuel use and static electrical charges affecting communications, MPD control, RTG/RTIG control, and other critical functions. The gravitational pull and the centrifugal forces must be equal to maintain a stable circular equatorial orbit. Mars is an oblate spheroid, flattened at the poles and bulging at the equator due to its rotation. Any orbit other than an equatorial orbit will be elliptical and will manifest varying altitudes above the ground and varying speeds. With Mars, this will be minimal due to Mars
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