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      Enter the SF Gateway …


      In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:


      

      ‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’


      


      Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


      The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


      Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


      Welcome to the SF Gateway.


      




In accordance with the terms of the Clarke-Asimov Treaty, the second-best science writer dedicates this book to the second-best science-fiction writer.




PREFACE


My first volume of speculative essays, The Challenge of the Spaceships was published in 1959—exactly one decade before Neil Armstrong set foot on the Moon—and has now been out of print for some years. During the sixties two other collections appeared, Profiles of the Future (1963) and Voices from the Shy (1965), and these are still available to sufficiently determined readers.


In the meantime much has happened, and I have had later thoughts on a number of subjects. Yet the events that culminated in July 1969 at: Tranquility Base have not made these speculations obsolete; indeed, many of them are now even more timely than when they first appeared.


A number of the following pieces are reprinted from The Challenge of the Spaceship; with very few exceptions, the others have never appeared in book form. For convenience, they have been divided into five categories: Talking of Space; Outward from Earth; The Technological Future; Frontiers of Science; and Son of Dr. Strangelove, Etc…. However, there is no particular order in which they need be read, and even old-fashioned pre-McLuhan readers are welcome to abandon linearity if they wish.


In the closing years of man’s last earthbound era I ended the precursor of this book with the words:




Across the gulf of centuries, the blind smile of Homer is turned upon our age. Along the echoing corridors of time, the roar of the rockets merges now with the creak of the wind-taut rigging. For somewhere in the world today, still unconscious of his destiny, walks the boy who will be the first Odysseus of the Age of Space. …





Who could have dreamed, back in 1959, that the ‘boy’ was then already nearing his thirtieth birthday? But there will be other Odysseys to come. …


Colombo
January 1971





I. TALKING OF SPACE





ONE


REPORT ON PLANET THREE


[The following document, which has just been deciphered for the Interplanetary Archaeological Commission, is one of the most remarkable that has yet been discovered on Mars, and throws a vivid light upon the scientific knowledge and mental processes of our vanished neighbors. It dates from the Late Uranium (i.e., final) Age of the Martian civilization, and thus was written little more than a thousand years before the birth of Christ.


The translation is believed to be reasonably accurate, though a few conjectural passages have been indicated. Where necessary, Martian terms and units have been converted into their terrestrial equivalents for ease of understanding.—TRANSLATOR.]


The recent close approach of the planet Earth has once again revived speculations about the possibility of life upon our nearest neighbor in space,. This is a question which has been debated for centuries, without conclusive results. In the last few years, however, the development of new astronomical instruments has given us much more accurate information about the other planets. Though we cannot yet confirm or deny the existence of terrestrial life, we now have much more precise knowledge of conditions on Earth and can base our discussions on a firm scientific foundation.


One of the most tantalizing things about Earth is that we cannot see it when it is closest, since it is then between us and the Sun and its dark side is therefore turned toward us. We have to wait until it is a morning or evening star, and thus a  hundred million or more miles away from us, before we can see much of its illuminated surface. In the telescope, it then appears as a brilliant crescent, with its single giant Moon hanging beside it. The contrast in color between the two bodies is striking; the Moon is a pure silvery-white, but the Earth is a sickly blue-green. [The exact force of the adjective is uncertain; it is definitely unflattering. ‘Hideous’ and ‘virulent’ have been suggested as alternatives.—TRANSLATOR.]


As the Earth turns on its axis—its day is just half an hour shorter than ours—different areas of the planet swing out of darkness and appear on the illuminated crescent. By carrying out observations over a period of weeks, it is possible to construct maps of the entire surface, and these have revealed the astonishing fact that more than two-thirds of the planet Earth is covered with liquid.


Despite the violent controversy that has raged over this matter for some centuries, there is no longer any reasonable doubt that this liquid is water. Rare though water now is upon Mars, we have good evidence that in the remote past much of our planet was submerged beneath vast quantities of this peculiar compound; it appears, therefore, that Earth is in a state corresponding to our own world several billion years ago. We have no way of telling how deep the terrestrial ‘oceans’—to give them their scientific name—may be, but some astronomers have suggested that they are as much as a thousand feet in thickness.


The planet also has a very much more abundant atmosphere than ours; calculations indicate that it is at least ten times as dense. Until quite recently we had no way of guessing the composition of that atmosphere, but the spectroscope has now solved this problem—with surprising results. The thick gaseous envelope surrounding the Earth contains large amounts of the poisonous and very reactive element oxygen, of which scarcely a trace exists in our own air. Earth’s atmosphere also holds considerable quantities of nitrogen and water vapor, which forms huge clouds, often persisting for many days and obscuring large areas of the planet.


Being some 25 per cent nearer the Sun than Mars, Earth is at a considerably higher temperature than our world. Readings taken by thermocouples attached to our largest telescopes reveal intolerable temperatures on its Equator; at higher latitudes, however, conditions are much less extreme, and the presence of extensive icecaps at both poles indicates that temperatures there are often quite comfortable. These polar icecaps never melt completely, as do ours during the summer, so they must be of immense thickness.


As Earth is a much larger planet than Mars (having twice our diameter), its gravity is a good deal more powerful. It is, indeed, no less than three times as great, so that a 170-pound man would weigh a quarter of a ton on Earth. This high gravity must have many important consequences, not all of which we can foresee. It would rule out any large forms of life, since they would be crushed under their own weight. It is something of a paradox, however, that Earth possesses mountains far higher than any that exist on Mars; this is probably another proof that it is a young and primitive planet, whose original surface features have not yet eroded away.


Looking at these well-established facts, we can now weigh the prospects for life on Earth. It must be said at once that they appear extremely poor; however, let us be open-minded and prepared to accept even the most unlikely possibilities, as long as they do not conflict with scientific laws.


The first great objection to terrestrial life—which many experts consider conclusive—is the intensely poisonous atmosphere. The presence of such large quantities of gaseous oxygen poses a major scientific problem, which we are still far from solving. Oxygen is so reactive that it cannot normally exist in the free state; on our own planet, for example, it is combined with iron to form the beautiful red deserts that cover so much of the world. It is the absence of these areas which gives Earth its unpleasant greenish hue.


Some unknown process must be taking place on Earth which liberates immense quantities of this gas. Certain speculative writers have suggested that terrestrial life forms may actually release oxygen during the course of their metabolism. Before we dismiss this idea as being too fanciful, it is worth noting that several primitive and now extinct forms of Martian vegetation did precisely this. Nevertheless, it is very hard to believe that plants of this type can exist on Earth in the inconceivably vast quantities which would be needed to provide so much free oxygen. [We know better, of course. All the Earth’s oxygen is a by-product of vegetation; our planet’s original atmosphere, like that of Mars today, was oxygen-free.—TRANSLATOR.]


Even if we assume that creatures exist on Earth which can survive in so poisonous and chemically reactive an atmosphere, the presence of these immense amounts of oxygen has two other effects. The first is rather subtle, and has only recently been discovered by a brilliant piece of theoretical research, now fully confirmed by observations.


It appears that at a great altitude in the Earth’s atmosphere—some twenty or thirty miles—the oxygen forms a gas known as ozone, containing three atoms of oxygen as compared with the normal molecule’s two. This gas, though it exists in very small quantities so far from the ground, has an overwhelmingly important effect upon terrestrial conditions. It almost completely blocks the ultraviolet rays of the Sun, preventing them from reaching the surface of the planet.


This fact alone would make it impossible for the life forms we know to exist on Earth. The Sun’s ultraviolet radiation, which reaches the surface of Mars almost unhindered, is essential to our well-being and provides our bodies with much of their energy. Even if we could withstand the corrosive atmosphere of Earth, we should soon perish because of this lack of vital radiation.


The second result of the high oxygen concentration is even more catastrophic. It involves a terrifying phenomenon, fortunately known only in the laboratory, which scientists have christened ‘fire.’


Many ordinary substances, when immersed in a atmosphere like that of Earth’s and heated to quite modest temperatures, begin a violent and continuous chemical reaction which does not cease until they are completely consumed. During the process, intolerable quantities of heat and light are generated, together with clouds of noxious gases. Those who have witnessed this phenomenon under controlled laboratory conditions describe it as quite awe-inspiring; it is certainly fortunate for us that it can never occur on Mars.


Yet it must be quite common on Earth—and no possible form of life could exist in its presence. Observations of the night side of Earth have often revealed bright glowing areas where fire is raging; though some students of the planet have tried, optimistically, to explain these glows as the lights of cities, this theory must be rejected. The glowing regions are much too variable; with few exceptions, they are quite short-lived, and they are not fixed in location. [These observations were doubtless due to forest fires and volcanoes—the latter unknown on Mars. It is a tragic irony of fate that had the Martian astronomers survived a few more thousand years, they would have seen the lights of man’s cities. We missed each other in time by less than a millionth of the age of our planets.—TRANSLATOR.]


Its dense, moisture-laden atmosphere, high gravity, and closeness to the Sun make Earth a world of violent climatic extremes. Storms of unimaginable intensity have been observed raging over vast areas of the planet, some of them accompanied by spectacular electrical disturbances, easily detected by sensitive radio receivers here on Mars. It is hard to believe that any form of life could withstand these natural convulsions, from which the planet is seldom completely free.


Although the range of temperatures between the terrestrial winter and summer is not so great as on our world, this is slight compensation for other handicaps. On Mars, all mobile life forms can easily escape the winter by migration. There are no mountains or seas to bar the way; the small size of our world—as compared with Earth—and the greater length of the year, make such seasonable movements a simple matter, requiring an average speed of only some ten miles a day. There is no need for us to endure the winter, and few Martian creatures do so.


It must be quite otherwise on Earth. The sheer size of the planet, coupled with the shortness of the year (which only lasts about six of our months), means that any terrestrial beings would have to migrate at a speed of about fifty miles a day in order to escape from the rigors of winter. Even if such a rate could be achieved (and the powerful gravity makes this appear most unlikely), mountains and oceans would create insuperable barriers.


Some writers of science fiction have tried to get over this difficulty by suggesting that life forms capable of aerial locomotion may have evolved on Earth. In support of this rather far-fetched idea, they argue that the dense atmosphere would make flying relatively easy; however, they gloss over the fact that the high gravity would have just the reverse effect. The conception of flying animals, though a charming one, is not taken seriously by any competent biologist.


More firmly based, however, is the theory that if any terrestrial animals exist, they will be found in the extensive oceans that cover so much of the planet. It is believed that life on our own world originally evolved in the ancient Martian seas, so there is nothing at all fantastic about this idea. In the oceans, moreover, the animals of Earth would no longer have to fight the fierce gravity of their planet. Strange though it is for us to imagine creatures that could live in water, it would seem that the seas of Earth may provide a less hostile environment than the land.


Quite recently, this interesting idea has received a setback through the work of the mathematical physicists. Earth, as is well known, has a single enormous moon, which must be one of the most conspicuous objects in its sky. It is some two hundred times the diameter of even the larger of our two satellites, and though it is at a much greater distance its attraction must produce powerful effects on the planet beneath it. In particular, what are known as ‘tidal forces’ must cause great movements in the waters of the terrestrial oceans, making them rise and fall through distances of many feet. As a result, all low-lying areas of the Earth must be subjected to twice-daily flooding; in such conditions it is difficult to believe that any creatures could exist either in land or sea, since the two would be constantly interchanging.


To sum up, therefore, it appears that our neighbor Earth is a forbidding world of raw, violent energies, certainly quite unfitted for any type of life which now exists on Mars. That some form of vegetation may flourish beneath that rain burdened, storm-tossed atmosphere is quite possible; indeed, many astronomers claim to have detected color changes in certain areas which they attribute to the seasonal growth of plants.


As for animals—this is pure speculation, all the evidence being against them. K they exist at all, they must be extremely powerful and massively built to resist the high gravity, probably possessing many pairs of legs and capable only of slow movement. Their clumsy bodies must be covered with thick layers of protective armor to shield them from the many dangers they must face, such as storms, fire, and the corrosive atmosphere. In view of these facts, the question of intelligent life on Earth must be regarded as settled. We must resign ourselves to the idea that we are the only rational beings in the Solar System.


For those romantics who still hope for a more optimistic answer, it may not be long before Planet Three reveals its last secrets to us. Current work on rocket propulsion has shown that it is quite possible to build a spacecraft that can escape from Mars and head across the cosmic gulf toward our mysterious neighbor. Though its powerful gravity would preclude a landing (except by radio-controlled robot vehicles), we could orbit Earth at a low altitude and thus observe every detail of its surface from little more than a millionth of our present distance.


Now that we have at last released the limitless energy of the atomic nucleus, we may soon use this tremendous new power to escape the bonds of our native world. Earth and its giant satellite will be merely the first celestial bodies our future explorers will survey. Beyond them lie …


[Unfortunately, the manuscript ends here. The remainder has been charred beyond decipherment, apparently by the thermonuclear blast that destroyed the Imperial Library, together with the rest of Oasis City. It is a curious coincidence that the missiles which ended Martian civilization were launched at a classic moment in human history. Forty million miles away, with slightly less advanced weapons, the Greeks were storming Troy.—TRANSLATOR.]




TWO


THE MEN ON THE MOON


This essay was written for Holiday magazine in 1958, before any space probes had escaped from the Earth, and has been reproduced unchanged. All the events predicted have occurred, and many of the names I proposed for the new lunar features have in fact been adopted. (They were so inevitable that I can claim no particular credit for this!)


The Luna and Orbiter flights did, however, produce one major surprise. The statement that ‘there is not the slightest reason to suppose that the Moon’s hidden side differs in any way from the one we can see’ has turned out to be completely wrong. ‘Far-side’ is almost all mountainous, cratered highland—it has very few of the dark, low-lying ‘seas.’ No one anticipated this, and the explanation is still quite unknown.


Though whole books have been written about the practical problems involved in colonizing the Moon, there is one aspect of life on our satellite which has been largely overlooked, perhaps because everyone has taken it for granted. It is an aspect which will, in fact, become important long before the first lunar landings take place, for as high-definition photographs accumulate from our rocket probes, millions of square miles of hitherto unknown territory will be dumped into the laps of geographers, scientists—and U.N. delegates. Sometime in the 1960s, the cartographers will be faced with the biggest job of map making since exploration began.


Now when virgin territory is opened up, not only must it be mapped but its surface features must be named. This task has already been performed for the visible side of the Moon, thanks to the labors of scores of astronomers (mostly amateurs) during the last three centuries. In a way that they could scarcely have imagined, they are about to make a mark on history. For the names they gave to the lunar plains and mountains will soon pass into the vocabulary of mankind, as they blaze forth in the headlines of the future.


It is unfortunate, therefore, that so many of these names are fanciful, cumbersome, or downright inappropriate. Since all the major formations on this side of the Moon have already been labeled, it is probably too late to do much about them except in the most extreme cases. (Future lunar colonists may take violent objection to living in Hell, the Marsh of Putridity, or the Lake of Death.) The least we can do, however, is to make sure that the maps of the other side are less medieval and inconvenient.


The man who created the pattern of lunar nomenclature we are stuck with today was a Jesuit astronomer, Giovanni Riccioli, of Bologna, Italy, who published his map of the Moon in 1651. This was some forty years after Galileo had made his first telescope and astonished the world with the news that the Moon was not, as Aristotle had taught, a perfectly smooth sphere, but was even more mountainous than the Earth.


Father Riccioli’s scheme for naming the new world that had been revealed in his lifetime was a consistent one, based on the fact that there are three main types of lunar formation—the dark, almost level plains, the mountain ranges, and the craters. The plains are easily visible to the naked eye, and their patterns have given rise to countless myths and legends, such as that of the angry warrior mentioned in Hiawatha who




Seized his grandmother and threw her


Up into the sky at midnight;


Right against the moon he threw her;


’Tis her body that you see there.





In a low-powered telescope the dark regions look very much like areas of water, and they are also at a considerably lower elevation than the brighter parts of the Moon. Though Riccioli knew perfectly well that they were dry plains, he christened them seas (mare, plural maria), oceans, lakes, bays, and so on. In the actual naming he really let his imagination go, being strongly influenced by astrological ideas and the notion that the Moon’s first quarter promotes good weather while its last quarter brings storms and rain. Here are some of the more picturesque names which survive to this day on all maps of the Moon: Ocean of Storms (Oceanus Procellarum); Sea of Tranquility (Mare Tranquillitatis); Sea of Nectar (Mare Nectaris); Sea of Crises (Mare Crisium); Sea of Spring (Mare Veris); Sea of Rains (Mare Imbrium); Sea of Clouds (Mare Nubium); Bay of Rainbows (Sinus Iridum); Marsh of Sleep (Palus Somni). We can be slightly thankful that somewhere in the last three centuries Riccioli’s Bay of Epidemics and Peninsula of Delirium have dropped by the wayside.


Skirting many of these dark areas are magnificent mountain ranges, some of them as high as the Himalayas, and here Riccioli took the easy way out. Following the suggestion of the astronomer Hevelius, he simply transposed terrestrial names to the Moon. So today we have the lunar Alps, Apennines, Urals, Carpathians, and Pyrenees.


The problem of finding names for the Moon’s relatively few seas, lakes, bays, and mountain ranges is as nothing to that of identifying the innumerable craters. The largest map so far produced—a 300-inch-diameter chart made by the British observer H. P. Wilkins—shows about ninety thousand craters, ranging from walled plains big enough to enclose Vermont or Maryland down to tiny pits a fraction of a mile across.


Even the first crude telescopes could show at least a thousand craters, but Riccioli did not attempt to name them all. He contented himself with about two hundred, which was quite enough to start with, and the names he chose were those of great astronomers, philosophers, or scientists. The precedent thus established has, with very few exceptions, lasted to this day.


It is amusing to note how Father Riccioli’s personal predilections colored his map making. An extraordinarily large number of craters bear the names of fellow Jesuits, but it is only fair to point out that they were mostly men of scientific distinction. (Even today, any large gathering of astronomers will contain a substantial number of Jesuits; the order has practically monopolized certain branches of geophysics.) When Riccioli published his map the debate as to whether the Earth was the center of the Universe or merely another planet circling the Sun was still in full swing. Galileo had been hauled up before the Inquisition only eighteen years earlier and forced to recant his belief in a moving Earth, and Copernicus’ great book, The Revolution of the Celestial Orbs, which founded modern astronomy, was still on the Index Expurgatorius, where it remained until well into the nineteenth century.


Though Riccioli could hardly ignore Galileo, the most outstanding scientist of his age, he attached his name to a small and insignificant crater tucked away near the western edge of the Moon. The conspicuous craters he reserved for the orthodox, party-line astronomers, with the result that some of the mightiest formations on the Moon are now named after long-forgotten philosophers and theologians.


Father Riccioli did, however, make a few concessions which he must have found difficult to reconcile with his conscience. Though as a faithful son of the Church he believed that the Copernican doctrine of the moving Earth was a heresy, his personal admiration for Copernicus was so great that he gave him what is perhaps the most splendid, though not the largest, crater on the face of the Moon. The most conspicuous one of all—easily visible to the naked eye—he gave to Tycho Brahe, the last great astronomer to cling to the outmoded, Earth-centered model of the Universe.


In the three centuries since Riccioli, generations of later selenographers have followed his system and given personal names to craters. The result is that the Moon has become, in Descartes’s phrase, ‘a graveyard of astronomers.’ The term ‘graveyard’ is not altogether accurate, for there are some sixty individuals alive today who have lunar craters named after them. At the last count, thirteen were Americans, the majority of the remainer British and Spanish. There are also French, Italian, Japanese, German, and Finnish representatives on the Moon, but—curiously enough—not-a single living Russian, and only three dead ones. (I suspect that contemporary Soviet moon maps may show a different state of affairs.)


The right to christen a crater goes only to someone who has made a serious contribution to lunar studies, and even then the name has to be approved by the International Astronomical Union to make it official. At the moment slightly more than seven hundred lunar formations have personal names attached to them, and a study of the list is a fascinating occupation that not only produces some surprises, but may also give useful hints for the future.


All together, more than thirty craters possess American names; the most celebrated is undoubtedly Benjamin Franklin, who owns a small crater (well, small for the Moon, since it’s only thirty-four miles across) not far from the Sea of Serenity. And it must be admitted (Pravda please copy) that two United States citizens purchased their lunar immortality with hard cash, not with the imponderable currency of scientific knowledge. Yet, considering the services they rendered to astronomy, it is not likely that many will grudge the financiers Lick and Yerkes their place on the Moon.


Let us wander through the directory of lunar craters and stop at interesting or familiar names. The very first one listed is an old friend from English literature—Abenezra, or ‘Rabbi ben Ezra’ of Browning’s poem. What’s he doing on the Moon? Well, he was a distinguished Jewish astronomer of the twelfth century and so has a perfect right to his position.


One cannot really say the same for Alexander the Great, who was put on the Moon merely to keep company with Julius Caesar. Julius, however, has a good claim, having earned it by his reform of the calendar. And while we are on the subject of military men, it is somewhat startling to find Field Marshal Graf von Moltke owning a tiny crater, rather inappropriately close to the Sea of Tranquility. Moltke’s place on the Moon was given to him (by a German astronomer, needless to say) in recognition of the fact that he persuaded the Prussian government to print an important lunar map. There is no reason to suppose that this was inspired by any early ideas of interplanetary imperialism; Moltke was himself an energetic explorer and map maker who surveyed remote parts of Asia which no European had ever visited.


Famous explorers are well represented on the Moon; among those of the past are Colombo (Columbus), Cook, Marco Polo, Pytheas, Magelhaens (Magellan), and Vasco da Gama. Coming up to more modern times, Nansen, Shackleton, Peary, Amundsen, and Scott may be found clustering round the lunar poles.


Scattered across the face of the Moon will be found the names of some of history’s supreme intellects. Here is a brief listing: Archimedes, Aristotle, Darwin, Descartes, Leonardo, Einstein, Euclid, Kant, Kepler, Leibnitz, Newton, Plato, Pythagoras. Unfortunately but inevitably, the later scientists and philosophers have had a raw deal, being fobbed off with very second-rate formations. The sad case of Einstein is a good example; he has been given a sorry little crater less than thirty miles across, so near the edge of the Moon that it is almost impossible to see and might just as well be on the other side.


In contrast, the names attached to many fine craters are so obscure that only devoted historical research can uncover their origins. Others look fairly straightforward, but are quite misleading. The crater Hell, for example, was not named because of any supposed satanic associations; it commemorates Father Maximilian Hell, S.J., once Director of Vienna Observatory. Luther is not Martin, but a much later German—a nineteenth-century astronomer. The crater Pallas is not named after the Greek Goddess (who already claims a minor planet) but a German explorer. Beer, disappointingly, turns out to be a Berlin banker celebrated for his astronomical studies but much less well known to the world at large than his brother, the composer Meyerbeer. And though one of the Americans enshrined on the Moon is Holden, he got there via Lick Observatory, not Hollywood. There are as yet no film stars on the Moon, though probably this is only a matter of time.


Many of the people with lunar holdings had highly checkered careers on Earth, and not a few met violent ends. Several (Lavoisier, the great chemist; Condorcet, the philosopher; Bailly, astronomer and mayor of Paris) made their exits with the aid of that highly scientific device, the guillotine. One—Cichus—was burned at the stake for necromancy, in the days when astronomy and astrology were still confused even by the intelligent.


This confusion brought disaster to the tenant of a small crater on the extreme eastern edge of the Moon. Ulug-Beg, grandson of Tamerlane, was a great patron of the sciences, and founded a splendid observatory near his capital, Samarkand. Unfortunately, when he took the natural precaution of casting the horoscope of his eldest son he was perturbed to find that the boy was destined to kill him. Unlike most Oriental potentates, who knew how to deal with this standard situation, Ulug-Beg did not beat the young man to the draw but merely exiled him. Needless to say, he returned at the head of an invading army and, like a dutiful son, fulfilled his father’s prediction. Thereafter, the historians record with a fine sense of restraint, ‘astronomy was no longer cultivated in Samarkand.’


Another obscure name, near the south pole of the Moon, is associated with my favorite story of scientific hard luck. In the days when a journey to the Far East was a major undertaking, the French astronomer Legentil sailed to India to observe the transit of Venus across the Sun. It took place on June 6, 1761, but Legentil couldn’t make the appointment; he had been delayed on the high seas by the current Anglo-French war, and when he arrived at Pondichéry the show was over. However, another transit was due in almost exactly eight years, so the stubborn astronomer decided to sit it out.


And so, in 1769, he was in the right place at the right time—but, hélas, the transit was completely obscured by clouds. Legentil couldn’t see a thing; this, however, was not the end of his bad luck. As the next performance was not due for a hundred and five years, he packed his things and sadly sailed for France. And when he got there he discovered that all his property had been sold, his family having assumed that by this time he must be dead.


That is enough for this side of the Moon; though one could spend a lifetime exploring it—as many have—the other hemisphere is beckoning. Yet before we cross to it, it may be well to mention briefly why there is an ‘other side’ which we have never been able to observe. The facts are simple, but it is astonishing how poorly they are understood. One sign of the popular confusion is the expression ‘the dark side of the Moon.’ There is no such place; the Moon turns under the Sun in twenty-nine and a half days, and each face is equally illuminated during this period. Any darkness is purely temporary, as on Earth; the interchange of night and day is merely more leisurely.


Earth and Moon perform a kind of celestial dance together, and in most dances you cannot see the back of your partner’s head. But imagine that the male partner, in addition to performing the dance movement, is also spinning round and round, as in some of the more energetic ballets. You then have an accurate analogy of the present Earth-Moon situation. The female partner—the Moon—sees each side of the male partner—Earth. But Earth sees only the face of the Moon, not the back of her head.


You will not be surprised to hear that this is a temporary state of affairs and that the Earth will be unable to keep it up forever. The performance is too exhausting, and in a few billion years the dance will have settled down to a sedate and stately waltz, each partner content to stare perpetually into the other’s face. When that time comes, one side of the Earth will never see the Moon, as today one side of the Moon never sees the Earth.


There is not the slightest reason to suppose that the Moon’s hidden side differs in any way from the one we can see. In fact, we can observe a small portion of it, because the Moon rocks slightly on her axis during the course of her revolution round the Earth, and this enables us to peer a little way over the edge. This border region is so badly foreshortened that it cannot be accurately mapped, but because of its existence we can see 60 per cent of the Moon, not merely 50 per cent.


We must assume that, as soon as we can observe the far side Of the Moon, we will be confronted with some scores of mountain ranges and ‘seas,’ and at least a hundred thousand craters—all totally anonymous, all waiting to be named.


As far as the still-to- be-discovered mountain ranges are concerned, there is no problem. Earth’s greatest peaks, were unknown when the Moon was first mapped; there are no lunar Himalayas, Rockies, or Andes. These evocative names are crying out for mountains to match them, and we can be sure that they will be forthcoming. Also available as lunar candidates are the Appalachians, the Sierras, the Pamirs, and dozens of individual peaks such as Everest, Kilimanjaro, Whitney, Popocatepetl, Kanchenjunga, Nanda Devi…


The new plains—the dusky, and possibly dusty, lunar lowlands—pose some difficulties. Shall we continue to name them after bodies of water? There seems no harm in continuing the custom; it is not likely that anyone will ever be misled by it and pack skindiving equipment on a trip to the Moon. But if the practice is continued, then the astrological and occult associations will certainly be discarded, though we need not abandon the poetic touch, which gives such charm to so many lunar place names. It may be simplest to transpose terrestrial lakes and sea; the supply is certainly adequate, and when we consider how the Moon controls the tides, the idea of lending it our oceans seems highly appropriate.


It is when we come to the craters that matters start getting complicated. Finding a hundred thousand names in a hurry would be no easy task, though luckily the problem is not quite so bad as that. Once a few hundred major formations have been named, the smaller ones can be referred to—as postal districts are in a large city—by adding letters or numbers as suffixes. This has long been standard procedure for the visible face of the Moon; thus a small crater inside the ninety-mile-diameter walled plain of Ptolemaeus might be referred to as Ptolemaeus B, or Ptolemaeus 123. (In this single case, incidentally, there are over three hundred subcraters!)


Through sheer inertia, if for no other reason, we will probably continue to give the lunar craters personal names. But whose names? The practice of honoring great scientists and philosophers is obviously worth continuing, and we might start by redressing some of the present injustices. Galileo, Newton, and Einstein should be relocated in the most splendid of the far-side craters, and their current substandard residences handed over to less important people. And Maxwell, Hertz, Roentgen, Becquerel, Curie, Rutherford, Planck, and the other makers of modern science should also be suitably rewarded.


The men who paved the way to the actual conquest of space—the great pioneers of astronautics, such as Tsiolkovsky, Oberth, and Goddard—most certainly deserve conspicuous lunar landmarks, and though there have so far been no non-human names on the Moon, surely a modest crater can be dedicated to Laika, the first space traveler.


It would not be difficult to find sufficient scientists, living or dead, to label the major features on both sides of the Moon. However, now that the matter is no longer of interest only to a handful of specialists, there will be claims from other quarters. Some of these will be well grounded; it is a slight scandal that there are no artists, composers, or poets on the Moon, despite all the attention they have paid to our satellite. (One exception: Leonardo has a small crater in the Moon’s western—i.e., first—quadrant, but he is there because of his scientific interests, not his artistic attainments. And though there is a Wagner tucked away in the Carpathian Mountains, he turns out to be a nineteenth-century German physiologist!) Surely Dante, Homer, Michelangelo, Bach, Shakespeare, Milton, Goethe, Beethoven, to mention only the first who come to mind, will not be blacklisted if their names are proposed.


A slightly more controversial suggestion would be the names of the great religious leaders and reformers who have shaped the thoughts and lives not of mere millions, but of billions. Moses, Akhenaton, Asoka, Mohammed, Lao-tse, Confucius, and Gautama certainly merit apotheosis. The last three would probably have reached the Moon centuries ago, had it not been for the unexplained failure of the Chinese to invent the telescope.


The real trouble will start when the politicians and statesmen try to climb aboard the lunar bandwagon. The few already there got in by the back door and are in any event sufficiently remote not to arouse prejudices. No one today objects violently to Alexander or Caesar, and there would probably be few protests against the nominations of Washington, Napoleon, or Lincoln. But as we approach our own time, universal agreement would become more difficult. Though millions would approve of Lenin, Roosevelt, or Churchill, millions more would take a dim view of granting them lunar franchises.


The obvious solution is to allow no one on the Moon until he has been dead for a safe period—say fifty years. That is long enough, in most cases, for greatness to be established, and for contemporary passions to evaporate. It would also eliminate the celebrities whose fame looms large in their own generation but are unknown to posterity.


If this rule is followed, then the Moon can indeed become a Roll of Honor for all mankind. Let us hope that the cartographers and photo-reconnaissance experts who must now undertake the task of naming a world, do so in the spirit of responsibility and dignity it demands. We do not want to wake up one morning to find the job has been done in top secrecy by a Pentagon general who happens to be a baseball fan, or an unimaginative bureaucrat who has stuck pins at random into the Vladivostock telephone directory.


For the names we are about to write upon those unknown plains and peaks and craters will be more than chapter headings in the history of the future. They will be the words many of our grandchildren will utter when they speak of home.




THREE


METEORS


If you go out of doors on a clear, moonless night and look up at the sky, you will seldom have to wait for more than a few minutes before you see a meteor slide through the stars. These faint streaks of light, vanishing almost as soon as they are born, were a complete mystery to mankind for thousands of years. Until quite recent times, indeed, it was not even realized that they had any connection with the other heavenly bodies; they were considered to be purely atmospheric phenomena, perhaps something akin to lightning. The very word ‘meteor,’ with its obvious kinship to ‘meteorology,’ is a survival of this old belief.


Ours is an age in which subjects that once seemed of no interest to anyone except a few ivory-tower scientists have suddenly become of overwhelming practical (and, alas, all too often military) importance. So it is with the transient lines of fire in the night sky. Within the last few years, the study of meteors has become the concern of research teams all over the world, and tomorrow it may determine the very survival of great nations.


The fact that meteor trails are caused by fragments of matter from outer space entering the Earth’s atmosphere at enormous velocities is now known to almost everybody. Yet it was not until the beginning of the last century that astronomers accepted this fact, and then only after a determined rear-guard action. Science (if there is such a thing as Science with a capital S!) is often accused of being orthodox and unwilling to give heed to new ideas, and there are times when the charge has some truth in it. The argument over the origin of meteors is a perfect example of this.


Though there had been reports in all times and from all lands of stones falling from the sky, the scientists of the French Academy, in the closing years of the eighteenth century—when it was confidently believed that the Age of Reason had dawned—dismissed Jill such tales as superstitious nonsense. They reacted, in fact, much as an astronomer of today would react when confronted with a typical flying-saucer report—though it by no means follows that the sequel will be similar. And then, in 1803, almost as if Nature had determined to teach the skeptical scientists a lesson, a great shower of meteoric stones fell in Normandy—geographically speaking, on the Academy’s doorstep. Thereafter no one doubted the fact that objects from outer space entered the Earth’s atmosphere and occasionally reached the surface.


It was another thirty years before meteors attracted much further attention; then they did so with a spectacle the like of which has seldom been matched before or since. Listen to the words of a South Carolina planter, describing what happened on the night of November 11, 1833:




I was suddenly awakened by the most distressing cries that ever fell on my ears. Shrieks of horror and cries of mercy I could hear from most of the Negroes of the three plantations…. While earnestly listening for the cause I heard a faint voice near the door, calling my name. I arose and, taking my sword, stood at the door. At this moment I heard the same voice still beseeching me to rise and saying, ‘Oh my God, the world is on fire!’ I then opened the door, and it is difficult to say which excited me most—the awfulness of the scene, or the distressing cries of the Negroes. Upwards of a hundred lay prostrate on the ground, some speechless, and some with the bitterest cries, but with their hands raised, imploring God to save the world and them. The scene was truly awful: for never did rain fall much thicker than the meteors fell towards the Earth: East, West, North and South it was the same.
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