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  Fig. 1. A telescopic view of Mars from Earth


  Science and science fiction have done a kind of dance over the last century, particularly with respect to Mars. The scientists make a finding. It inspires science fiction writers to write about it, and a host of young people read the science fiction and are excited, and inspired to become scientists to find out more about Mars, which they do, which then feeds again into another generation of science fiction and science; and that sequence has played a major role in our present ability to get to Mars.


   


  Carl Sagan


  Notes


  All illustrations, including those above, and their origins and significance for the story are described in the chapter Bilder (p. 93). A global map of Mars is attached at the end of the book.


  Any Russian names and phrases given in the text are written in compliance with the ISO/R 9 standard. Here, j generally has the sound of y and g is always a hard sound as in goal. Hence, the name Galja is pronounced ‘Galya’.
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  Fig. 2 Topographic map of Mangala Valles
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  Fig. 3 But what an evening star!
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  Fig. 4 The corundum of the night and its pale lunar sister
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  Fig. 5 Two shabby substitutes for the Moon
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  Fig. 6 The moons of Mars raced across the starry sky
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  Fig. 7 Dust was everything this world was ready to give
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  Fig. 8 Was it Spirit or Opportunity?


  [image: ]

  Fig. 9 Meteortrail above Tscheljabinsk, 2012
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  Fig. 10 It released this little rover - Sojourner it was called
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Schiaparelli Base, sol 334,

  1820 hours Local Martian Time (LMT)



  When the tiny solar disk sank below the horizon, Leda went often under the observation dome and looked for the stars coming out. Now she had again stayed longer there than the doctors recommended. And the ticking of the radiation counter assumed a distinct touch of imperativity.


  Yet she dared to go on waiting for that approaching meteor shower. Though, when there was no appreciable mantle of air above your head, such a prediction amounted to an air defence warning. Any descending meteorite that would have harmlessly died away in the atmosphere of Earth fell into the worldwide desert of Mars like an air bomb. And there were many bombers in this wild section of the solar system. Too close did Jupiter come and its gravitational field forced entire squadrons of comets, planetoids and tinier bodies on erratic orbits to terrorise the lesser neighbouring planet.


  So far, however, only the stars which this planet seldom hid behind clouds sparkled treacherously down on the little base.


  The one thing that Leda most desperately missed about this sky was a lunar face. The Moon she loved so much had shrunken to a tiny dot that was always staying close to the Evening Star. But what an Evening Star was shining on the red wastelands of Mars! It was not white like Venus which was now further away and fainter and never quite receding from the sun. The herald of sunset over Mars was a blue sapphire: Earth, remote enough that even the latest news from there was already more than a quarter of an hour old when it reached their antenna at the speed of light.


  For a long time she had been waiting for the corundum of the night and its pale lunar sister to leave the hazes of morning, pass behind the sun and reappear in the evening sky. Now that this had come true at last and the too long draught of conjunction was nearing its end, when Earth had been drowned in the twilit daytime, it told her that the flight back was slowly drawing closer. The twin pair of Evening Stars would soon turn brighter and brighter as it came forth behind the Daystar and gradually closed up to slower Mars. Once it would farthest elongate, the ERV, the Earth Return Vehicle, would take off with her aboard and head for that point beyond the sun where Earth would meet them nine months later. And Leda would come home at last …


  Was it really this sapphire splinter on which she had lived once? Where she had laid in the grass and listened to the larks? Standing there in the dusk, she spread virtual wings to bear her across the void to that place that provided seas into whose foaming coolness she might immerse.


  Seven more months to come. Another seven months to stay and three quarters of a year for the return trip. Till then she would have to forget that there were words like sea or grass or lark because in the deserts of Mars they remained but random noise. The only thing that ever moved there was sand dancing in the whirls of the wind across the stones.


  Night was the time when Mars was most similar to Earth. Then she could imagine herself to be in the Sahara or in the Arizona desert beneath the vault of stars. Until she moved one step and was aware again that her body was weighing less than 25 kilogrammes under a mere third of Earth‘s gravity. All her body was able to feel that she was not at home.


  At least the starry sky was akin to the one she had left at home. In fact, this firmament did not revolve around the Lesser Bear and the two outer planets, Jupiter and Saturn, would soon turn brighter than Leda had ever seen them, since Mars was going to overtake them on its speedier orbit and approach them closer than Earth ever did. Still she had not travelled far enough, however, to see the constellations changed. Many light-years she would have had to cross for that. The distance from Earth to Mars – or even to the outermost planets – was much too small to perceive stars shifting positions. In that respect, she had hardly even passed through her own garden gate at all.


  But the skies of Mars were, after all, lacking that splendid moonlight. They were roamed by two potato rocks only that measured hardly 25 kilometres across: two shabby substitutes for the Moon which was more than a hundred times larger than any of them! The closer of the pair, Phobos, was almost an insult to the eye. Its non-circular edginess made it look like the fragment of a lunar disc that some celestial demon had smashed and flung on a tremendously fast orbit. Just briefly ago it had set again, diving down as hastily as a dropping boulder.


  The other potato, Deimos, was even smaller. Although its light was still outshining the brightest stars, it was revolving so far away from Mars that its tiny disc was hardly discernible by her unaided eyes. This night it was not there at all: It would take another two sols – that was what days were called on Mars – to climb the eastern skies again as sluggish as an old, old man.


  She flinched as she lowered her eyes to dunes and rocks. Dust was everything this world was ready to give: sand and stone and dust and a red sun in a red sky over red land. Even the clouds were red. The atmosphere, thin and deadly because it consisted of carbon dioxide, was filled with floating pink dust particles. Rust, an oxide of iron, gave Mars its infernal colour: Where no lifeforms separated oxygen from its chemical bonds and released it as free molecules, there it remained bound to the carbon in the atmosphere and the iron in the rock.


  It was no coincidence that there was not a single red component, no red painting and not even a red shirt in Schiaparelli Base. This colour could not be endured by any eye for an extended time: with scrupulous precision they removed the entrained red dust that stuck to the pressurised suits. Once Leda had suggested that they should consider wearing green glasses outside like the visitors of Emerald City in the land of Oz.


  Behind her back opened the connecting hatch. A torrent of cold, bright light drowned the panels and abutments of the viewing dome. She did not turn around, to avoid being blinded. Nor did she need to. Since they had spent so much time in closest confinement together, they were able to recognise each other by the sound of their footsteps. Only the oldest crewmate, Anatolj the Keeper, had this shuffling walk that sounded as if he was afraid the low gravity of this place would lift him from the ground if he only stepped down too strong. The hatch closed again .


  ‘Now look at that! I’m surprised that you’re showing up here for once,’ Leda said. ‘At other times we rarely meet you under the dome.’


  In general, the tight schedule of the mission left little leisure to any of them. And the time they were allowed to spend watching was limited as well because it was obviously that section of the Base which was not covered by soil and exposed to cosmic radiation from the far reaches of space: gamma and x-ray energy that was ultimately lethal to the daring observers behind the glass screens. But Anatolj, the Kazakhstan-born engineer from the Russian space agency, also seemed to need the view of the Evening Star in his spare time very little.


  ‘Medical telemetry has forwarded an alarm message to me because your daily allowance dose was drawing too close to the safety limits again. I wanted to check whether that wasn’t merely a technical fault.’


  Medical telemetry - Ms Omniscient, knowing everything, reporting everything. Trust telemetry to tell on you when you get your PMS. The nano-connectors were worked into all their clothes so that no stir of fever or unrest would ever escape them.


  And yet, Anatolj never relied upon their functioning. Leda remembered that he had already told them during their first training session that a system without breakdowns simply did not exist. And he had always repeated that whenever he believed they were relying too much on the apparent flawlessness of their gadgets and devices.


  His pedantry had earned him the nickname Dvornik with the Russian press, as if he was a kind of housekeeper in the Martian base. The team had made many jokes about it and, finally, it had stuck as a honorific, though shortened to Keeper. He tolerated that, though he thought it had a too deferential sound.


  Anatolj groped his way carefully to the adjacent window screen since his eyes were not yet adapted to the dwindling light. ‘What‘s to be seen out there so far?’


  ‘The Horsemen of Mars are on the hunt again.’


  Now he was standing at her side and staring outside. In the murky light of the auroral lights she could dimly see his profile. ‘I beg your pardon?’


  ‘The Horsemen of Mars. St Elmo‘s fires.’


  She could see them in the dusk: blue and green and violet phantom lights wavered across the plain. They danced on crater walls, jumped over eroded trenches of rivers that had dried up milliards of years ago and flushed like waves of spectral light at the layers of soil that had been piled up over the modules of Schiaparelli Base to shield them against harmful cosmic rays. The ground began to fluoresce. St Elmo‘s fires erupted like torches of dead who had never lived.


  As far as she knew, nobody had predicted this phenomenon nor had any camera captured these ghastly lights before her eyes had come to see them. They were not native to Earth: only on Mars they were at home. Their source was the impact of protons, alpha particles and high-speed electrons from the solar wind.


  On a boat cruise around Scandinavia that she had joined to celebrate her doctorate, Leda had met the same phenomenon as auroral lights. But that had been high up in the atmosphere where Earth‘s magnetic field bundled the incoming high-energy particles. Any magnetism of Mars was a local phenomenon only and so weak that these rays would penetrate the tenuous planetary atmosphere and hit straight on the surface. There they ionised individual atoms in the rocks and made them glow.


  ‘That‘s what you are calling them now? Now here’s a poetic name for such a scary sight.’


  ‘That‘s why. Doesn‘t it look like there were hoofsparks of invisible horses sprinkling from the stones? I have been reminded of the Wild Hunt when Odin, father of gods, is riding with his host of spirits on the winds to catch a supernatural game.’


  ‘Isn‘t that supposed to be an allegory of thunderstorm?’


  ‘I have also read such suggestions. But I think that the ancient Vikings may rather have thought of auroral lights. After all, thundering was Thor‘s assignment, not Odin‘s.’


  ‘The Horsemen of Mars they are then,’ he agreed. ‘And their game?’


  Her voice had dropped to a whisper. ‘Their hunted game is us: our sensitive bodies if they should happen to stand in the line of the particles they are flinging around.’


  Anatolj stayed quiet for a while. He looked up to the dome that was touched by a greenish glow for a few seconds. Gauze veils of hazy light fluttered on its outside, silent, agile and dangerous. As if they were searching access to the interior to strike, for the first time ever, a real living quarry.


  ‘Isn‘t it strange that humans are creating new myths wherever they go?’


  ‘Maybe Mars will only belong to us when it has grown its own mythology,’ she whispered.


  St Elmo‘s fires dwindled: On did the Horsemen of Mars gallop, searching for other quarry; maybe for Galja Sajceva and Murasaki Kishibu who were on the move far away in the plain of Amazonis Planitia. The first meteors lighted up. From west to southwest they streaked across the sky and went out.


  Before they had landed on Mars, Leda had not anticipated that the nights would be that full of shooting stars. Maybe they were just better visible in the deep darkness that no electric light interfered with.


  ‘There is a change in the plan,’ Anatolj informed her rationally.


  ‘Just again?’ She closed her eyes and suppressed a sigh. He was speaking of the mission schedule that had been defined before launch and was yet almost every day revised for reasons she did not understand.


  He raised his arms as if he was holding a camera in front of his eyes. ‘NASA wills it. Houston Control orders to send more footage for the American television audience. They want to broadcast news on the accident of Rover Epsilon and its recovery, that is: by one of us who will go outside in a pressurised suit.’


  ‘What? Despite the shooting stars alarm? At other times it‘s always: Everyone down in the bunker before the sky will be falling on your heads!’
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