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This book is dedicated to the most strange and beautiful alien I know—the one who lives next door.
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INTRODUCTION


“So deep is the conviction that there must be life out there beyond the dark, one thinks that if they are more advanced than ourselves they may come across space at any moment, perhaps in our generation. Later, contemplating the infinity of time, one wonders if perchance their messages came long ago, hurtling into the swamp muck of the steaming coal forests, the bright projectile clambered over by hissing reptiles, and the delicate instruments running mindlessly down with no report . . . in the nature of life and in the principles of evolution we have had our answer. Of men elsewhere, and beyond, there will be none forever.”


—Loren Eiseley, The Immense Journey (1957)


“Behind every man now alive stand thirty ghosts, for that is the ratio by which the dead outnumber the living. Since the dawn of time, roughly a hundred billion human beings have walked the planet Earth. . . . for every man who has ever lived, in this Universe there shines a star. But every one of those stars is a Sun, often far more brilliant and glorious than the small, nearby star we call the Sun. And many—perhaps most—of those alien Suns have planets circling them. So almost certainly there is enough land in the sky to give every member of the human species, back to the first ape-man, his own private, world-sized heaven—or hell. How many of those potential heavens and hells are now inhabited, and by what manner of creatures, we have no way of guessing; the very nearest is a million times farther away than Mars or Venus, those still remote goals of the next generation. But the barriers of distance are crumbling; one day we shall meet our equals, or our masters, among the stars.”


—Arthur C. Clarke, 2001: A Space Odyssey (1968)


THE SCIENCE OF ALIENS


In 2005, I was a consultant to London’s Science Museum. We were working on the Museum’s The Science of Aliens exhibition, which was resident at the Museum in South Kensington for a brief period before touring venues around the world. Now, in the public imagination, the idea of aliens is mostly associated with the interstellar search that had absorbed astronomers for only the previous fifty years or so. Many potential Museum visitors would have known that, despite the best efforts of scientists, humans were yet to find convincing evidence of intelligent alien life in our Galaxy, or beyond.


Those of us working in the field were well aware of the fact that the science of aliens had a backstory far longer than the last fifty years, so at the Science Museum we were concerned with setting the story straight. Through a multimedia combination of artifacts, interactive exhibits, and audiovisual exhibits, we addressed the question “are we alone in the Universe?” by taking the long view—an approach that especially emphasized cultural and historical factors of the extraterrestrial life debate. Thus, The Science of Aliens exhibition borrowed from philosophy, film, and fiction, as well as the history of science, to portray the evolution of the alien debate over the last two and a half thousand years.


The thing is this: only by showing how scholars, moviemakers, and writers have devoted their energies to imagining life beyond the Earth can we do justice to a fascinating field which has often spoken poignantly about the human condition. Questions about life, the Universe, and everything, as Douglas Adams would have put it. And so our exhibition, and this book, pay as much attention to the science fiction archetypes as to what scientists can tell us about the real possibilities for alien life. Quotes from philosophy, film, and fiction sit alongside explorations of life on Earth and the extreme conditions in which it can survive. We look at missions to Moons and planets in our Solar System and what they can tell us about alien life, we go on to examine some exoplanets, and we conclude by looking at the prospect of communication with alien intelligence, the work of the Search for Extraterrestrial Intelligence (SETI) science program, and some of the messages sent out by humans into the Universe to try “talking” to extraterrestrial intelligence.


FROM YOUR LOCAL NEIGHBORHOOD TO LIFE IN THE UNIVERSE


For me, the journey to London’s Science Museum began years before. In 1998, I had launched the first undergraduate module in Europe to examine the question of extraterrestrial life. The module, Life in the Universe, was a course in astrobiology, but one which straddled the boundaries between science, art, religion, and philosophy. The course provided an ideal starting point for discussions about the public and cultural placement of science. The media response to Life in the Universe was amazing. The ensuing media interviews on five continents were testament to this being the age of the alien. I went on to set up the world’s first science and science fiction degree in 1999.


It’s all a very strange affair, you might think, for an ordinary lad on the Celtic fringe of old Britain. What on Earth was so cosmic about Wales? What on Earth was so cosmic about any part of our little world in such a vast cosmos? When I started writing a history of the alien for Cambridge University Press, a local extraterrestrial link agreeably emerged. The first alien contact story published in the English language, it turned out, was written just twenty miles down the road from where I live. Back in the early seventeenth century, a local man named Francis Godwin wrote a tall tale called The Man in the Moone.


Now, this wasn’t the first fantasy to come out of my country. We’d something of a famed medieval pedigree in the fantastic. But to my mind, The Mabinogion, revered as an almost national literary text, understandably focuses on the medieval lives of the nobility messing around on mountain tops. There was a sorry lack of space travel, and little mention of aliens. Godwin’s book had both. It had space travel in the form of a trip to the Moon, and it had aliens in the form of, well, Moon people. Not only that, but his story had one of the best ever methods of propulsion through interplanetary space to the Moon: by geese! Godwin’s protagonist, whose voyage of discovery goes astray to the Moon, rears and trains forty wild geese as a bizarre flying machine.


Francis Godwin was better known as the Bishop of Llandaff, and his book was the upshot of entertaining salty sea captains out of the ports of Bristol and Cardiff in an attempt to raise funds to restore the local cathedral. The Bishop started to write the book in 1589 but it was published posthumously in 1638 so he didn’t live to see its meteoric success. The Man in the Moone went through two dozen editions, well into the eighteenth century, and was translated into many languages including French, Dutch, and German. Godwin’s novel was seen as the archetypal space voyage for the next hundred years or so. When French dramatist Cyrano de Bergerac wrote his own space travelogue later in the century, L’Autre monde ou les états et empires de la Lune, he made sure his protagonist met Godwin’s astronaut, one Domingo Gonsales. (Since Spaniards are able to navigate to new worlds on Earth, they must be equally capable of locating new worlds in space.) Even nineteenth-century writers such as Jules Verne and Edgar Allan Poe credited Godwin as a significant inspiration. But the high point of the influence of Godwin’s Moon voyage story has to be with the freshly formed Royal Society. Godwin’s story inspired them to consider the prospect of a space voyage to alien worlds.


ALIEN WORLDS


The search for life beyond the Earth can be fascinating in both terrestrial as well as extraterrestrial terms. My locality on this little world had had a hand in the very first plans to conquer outer space. There is, after all, something cosmic about most places on this planet. By 2005, I’d led the validation of the world’s first degree in astrobiology, and the search for alien life. Meanwhile, mindful that local-born Terry Nation had invented those baddest of all aliens, the Daleks, BBC Wales regenerated Doctor Who for the twenty-first century. They transformed a scenery-shaking, self-parody of a television series into what the Times critic Caitlin Moran suggests is “despite being about a 900-year-old alien with two hearts and a space-time taxi made of wood, still one of our very best projections of how to be human.” As I learned from all this work—creating university courses, consulting with the Science Museum, and writing books—stories about alien life, like Doctor Who and much of science fiction, have great potential for communicating subtle and soulful ideas about science. Gone are the days when alien fiction was just a geeky subculture—if it ever was.


Why not take a trip through the foggy ruins of time and read the compelling story of how the portrayal of extraterrestrial life has developed and evolved over the last two and a half thousand years? In Part I, we present a potted history of the major historical works of alien fiction and take a look at the evolution of the idea of alien life from the Bronze Age to the Space Age. In Part II, we focus on how explorations of life on Earth inform the debate about life beyond. In Part III, we look at alien worlds, how the planets and exoplanets we know about inform the way we think about fictional worlds. And finally, in Part IV, we ask more philosophical questions about our place in the Universe.


This is a story of history and adventure, science and invention, invasion and plunder, and some of the greatest movies of all time. It’s a chronicle that sweeps continents and centuries, upending kings, cosmologies, religious dogma, and the dark age of faith. Following the alien debate traces momentous events that twice turned the world upside down: A medieval revolution that shifted the Throne of God to the far reaches of the Universe, and a Victorian revolution that struck at the heart of humanity itself. You never know, the story of The Science of Aliens might just start right outside your window.




PART I


ALIENS IN HISTORY




ALIENS IN ANCIENT GREECE


“Sailing the next night and day we reached Lamp-town toward evening, already being on our downward way. This city lies in the air midway between the Pleiades and the Hyades, though much lower than the Zodiac. On landing, we did not find any men at all, but a lot of lamps running about and loitering in the public square and at the harbor.”


—Lucian, A True Story, translated by A. M. Harmon


THE WAR OF THE WORLDVIEWS


Alien fiction has some backstory. The tale of our changing view of alien life is one that begins during the grandeur that was the ancient Greek world. The brilliance of the Greeks will have a profound effect on the rest of our story. But what historical root does alien science have in antiquity? What roots in philosophy and fiction, and what flights of the imagination could possibly have happened over two thousand years ago? And what influence did these ideas have on the science and fiction of alien life that developed over the coming millennia? These are the questions this chapter answers.


Welcome to the war of the worldviews. There are two opposing philosophies in the Greek classical world that influenced succeeding ages, especially regarding astronomy and cosmology, and one of those philosophies is so prophetic about the existence of alien life that it seems truly modern. Even after ancient Greece, an evolving battle played out between conflicting philosophies, one we will trace in this book. At times of revolution, this battle peaked with great drama, like the clash between Galileo and the Inquisition, and the controversy between Darwin and the creationists. But this schism is ancient in origin. Even in the ancient Greek world, thought diverged into two paths: one materialist, one idealist.


And so to the ancient world where we meet the first materialists in the Atomists and the first idealists in Plato and Aristotle. With the Atomists we find the shape of things to come: a worldview which embraced evolution, an atomic world of matter in motion with no God. With idealist thinkers Plato and Aristotle we find a philosophy of reaction, one that held no mortal life existed beyond the Earth.


THE ATOMISTS AND LIFE IN THE VOID


Ancient Greek science spawned the Atomists. They managed to weave a worldview which accounted for the creation of the cosmos and the way in which it worked. Given that this was two and a half thousand years ago, it’s amazing that a material worldview, without recourse to gods and design, was divined at all. The Atomists believed in a Universe made of countless un-cuttable (a-tomos) particles. These particles moved through empty space, a movement that described all observable change. The atom was born. Naturally, their theory was far from perfect. The atoms were believed to be unalterable. But, after all, the Atomists lived in a time before gadgets, before the contraptions of discovery. Nonetheless, they understood that particles might explain nature’s rich variety. And the Atomist worldview was one devoid of divine dabbling. They saw no need for gods.


Their other stunning innovation was the void: the empty space through which atoms moved. Injecting the notion of nothingness into science was a daring move. Earlier thinkers had thought the cosmos a plenum, a space entirely full of stuff. With what they regarded as common sense, most prominent philosophers loathed the idea of a vacuum. For example, in complete conflict with the Atomists, Aristotle was later to declare “nature abhors a vacuum.”


DEMOCRITUS


In the West, one of the foremost Atomists was a Greek thinker of the fifth century BC named Democritus. Plato is said to have disliked Democritus so much that he wished his books burned. Democritus held that all things are in constant motion in the void and that there are innumerable worlds which differ in size. In some worlds there is no Sun and Moon, in others they are larger than in our world, and in others more numerous. There are some worlds devoid of living creatures or plants or any moisture.


Yet, for Atomists such as Democritus, this cosmic host of alien worlds was beyond reach. By the word “world,” they didn’t mean a different Solar System, like our own, that’s potentially visible from Earth. Other worlds were not extrasolar systems, planets in orbit about distant stars. Rather, each was a self-contained cosmos, like our own, with an Earth at the center, and with planets and a stellar vault surrounding. Maybe these worlds could be called other “realms,” a lot like our “multiverse” idea, a hypothetical set of other Universes, invisible and unreachable from our own Universe. These other worlds of the Greeks might be contemporaneous with their ancient world or may form a linear succession in time.


EPICURUS


Another famous Atomist was Epicurus. Born around 341 BC on Samos, Epicurus thought that there were infinite worlds both like and unlike this world of ours. He based this idea on what he believed to be the infinite number of atoms in deep space, so that there nowhere existed an obstacle to the infinite number of worlds. The logic is clear enough. As there must be an infinite number of atoms, and an infinite number of atoms could not have been exhausted by our finite world, then other worlds must be forged in the same way.


It’s also clear that Epicurus believed aliens inhabited these infinite worlds. He thought that in all worlds there are living creatures and plants and other things that we see in our own world. Epicurus’s worldview was also godless, naturally, as it follows on from a cosmos where atoms and void are the sole constituents, and all things that pass do so through chance collision of such atoms.


LUCRETIUS


A third famous Atomist was the Roman poet and philosopher, Lucretius. His famous first-century BC poem On the Nature of the Universe was an early exercise in science communication, a popularization of the ideas of Epicurus. Lucretius’s description of life in the cosmos includes the origin of species and is the longest and most detailed account from the ancient world. The main materialist and mechanist approach to nature was that of the Atomists such as Democritus and Epicurus. On the other side sat Aristotle and Plato and their idealist philosophy of design and purpose in the material world.


Lucretius was with the Atomists. His worldview accounts for the nature of the Universe from cosmology to the origin of life. As he says in On the Nature of the Universe, “Turn your mind first to the animals. You will find the rule apply to the brutes that prowl the mountains, to the children of men, the voiceless scaly fish, and all the forms of flying things. So you must admit that sky, Earth, Sun, Moon, sea, and the rest are not solitary, but rather numberless.”


PLATO AND ARISTOTLE


The dominant cosmology of the ancient Greek world was that of Plato and his most famous student, Aristotle. These fourth- and third-century BC thinkers had the power and influence associated with being generally regarded as the two greatest figures of Western philosophy. For two millennia their cosmology held sway: a two-tier cosmos and a geocentric Universe. The Earth, mutable and corruptible, was placed at the center of a nested system of crystalline celestial spheres, from the sub-lunary to the sphere of the fixed stars. The sub-lunary sphere, essentially from the Earth to the Moon, was alone in being subject to the horrors of change, death, and decay. Beyond the Moon, the supra-lunary or celestial sphere, all was immutable and perfect. Crucially, the Earth was not just a physical center. It was also the center of motion, and everything in the cosmos moved with respect to this single center. Aristotle declared that if there was more than one world, more than just a single center, the elements of Earth and fire would have more than one natural place toward which to move—in his view, a rational and natural contradiction. Aristotle concluded that the Earth was unique. There was no room for the alien.


Plato went one step further. To the detriment of astronomy and the rational belief in life beyond the Earth, he fused math and theology and declared the planets divine. Their divinity was witnessed in their fixed and regular paths, orbits of perfect and circular motion. And, just as a finger gently rubbed along the rim makes a wine glass sing, so the divine planets sang in their circular paths about the central Earth. Change was banished from the heavens. The philosopher’s highest calling, for Plato, became the consideration of perpetuity, his supreme pursuit the proof of man’s immortality. For alien science, this meant oblivion. The developments in materialist philosophy now crumbled. The world of matter in motion, proposed by the Atomists, their Universe replete and seeded throughout with life, ground to a celestial halt.


We are now in a position to neatly summarize the contrasting views of the Atomists and Aristotelians, the followers of Aristotle:
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Table 1. A comparison of the cosmologies of the Atomists and Aristotelians


A TRUE STORY: GREEK ALIEN FICTION


From those Aristotle-dominated days comes a work of speculative fiction that is just bristling with brilliant ideas about alien life. The tale is A True Story, and the author of the work is Lucian, an Assyrian satirist who wrote in Greek. Noted for his witty and scoffing nature, Lucian was one of the first novelists in the west, and A True Story the earliest known fiction about space travel and alien life. His tale contains themes of interplanetary imperialism and warfare, predating that kind of Star Wars space opera by many centuries.


Lucian’s is a satirical work, written in prose, in which he parodies the kind of fantastic tales told by Homer in his Odyssey and other popular fantasies in Lucian’s time. A True Story is a remarkable work. It anticipates many features of modern sci-fi, such as the fictional travelogues to Venus and the Moon, contact with alien life-forms, and wars between planets. And it was written seventeen centuries before the likes of H. G. Wells and Jules Verne practically “invented” the genre in more modern times. A True Story is, in short, the earliest work of alien science fiction.


The tale begins as Lucian and a company of adventuring heroes sail westward through the Straits of Gibraltar. They wish to explore the lands and peoples beyond the Ocean but are blown off course by a strong wind. In due course, they are lifted up by a giant waterspout, a rather ingenious form of liftoff, and set upon the Moon. His description of the Moon is fascinating. He says that from the narrator’s point of view on the Moon, Earth looks just like another land “below,” and is otherwise identical to any other alien planet.


Once on the Moon, they find a war raging, between the king of the Moon and the king of the Sun, over the colonization of the Morning Star. The armies which wage this war are staffed with the most exotic of militia. There are cloud centaurs, stalk-and-mushroom men, and acorn-dogs, “dog-faced men fighting on winged acorns.” Tellingly, the Moon, Sun, stars, and planets are depicted as realistic backdrops, each with its own distinct habitat and peoples. Presently, the war is won by the Sun, and the Moon is clouded over. But not before more details of the Moon are unveiled: there are no Moon women, children being grown inside the Moon men.


This tale of Lucian’s is remarkably replete with alien life and is an ancient example of “first encounter” fiction, stories in which humans come across alien life. One section of the story wittily describes men being seduced and then incorporated in a Borg-like manner by an alien life-form. Another section seems to suggest that the Moon people possess a well and a mirror, by which doings on Earth may be heard or watched respectively.


Lucian’s A True Story is a revolutionary text concerning the Atomist ideas about life beyond the Earth. Astronomy is present in the trip to the Moon and beyond, and although his cosmology is unremarkable, it does tend to the Atomist, as it portrays the heavenly bodies as other worlds on par with our own. Lucian takes contemporary thought and uses it to picture alternative worlds in a way which makes his readers look at things afresh, forcing them to contemplate other worlds. Lucian’s story is regarded by many as being the first true work of science fiction, the genre renowned for its depiction of alternative worlds, radically unlike our own, but similar in terms of scientific knowledge.


WORLDS BEYOND THE MOON


Lucian’s alien worlds beyond the Moon are also remarkable. An almost endless procession of alien races seems to pour past. The doughty travelers reach the underworld of Tartarus, the first dystopia in science fiction. Here they briefly meet alternative human cultures in the form of pumpkin-pirates, nut-sailors, and dolphin-riders. Next come groups of alternate worlds that are consciously nonhuman in design. Landscapes composed entirely of wine or milk products suggest an alternate ecology. Nonhuman worlds inhabited by alien races are rational, rather than mythic, as they are scrutinized both in nature and anthropology. Witness the worlds of the vine-nymphs, the bullheads, a race of minotaurs, the ass-legs, a cannibalistic race of shape-changing women, and a race of feuding giants on floating islands. All aliens are portrayed as distinct from, but analogous to, Man.


Lucian’s “Lamptown” creatures are even more remarkable. As the passage quoted at the top of this chapter shows, Lucian seems to have created an alternative and civilized alien life-form, which hints at the AIs of twentieth-century film and fiction. The product of human technology, not only do these lamp-creatures occupy “a city [which] lies in the air midway between the Pleiades and the Hyades,” but Lucian even has a conversation with his own lamp: “I spoke to him and enquired how things were at home, and he told me all about them.” His story ends with a promise that the next volume would feature adventures in this other world beyond the ocean, as if Lucian is suggesting he can go on generating these alien worlds without limit, and the world of the imagination—unlike the real world of late antiquity—remains forever open.


As an admirer of Epicurus, and like other Atomist philosophers, Lucian had a questioning mind about the wonderful variety in nature. In contrast to the idealists, Lucian was a thorough skeptic. He was very aware that the old myths were reemerging in the disguised form of some of the new philosophies and the degeneration of thought into pseudo-science. Lucian’s tale is the most ancient example of what has come to be known as the intellectual nonconformism of science fiction. The wealth of estranged worlds in A True Story is the shape of things to come.




WORLD TURNED UPSIDE DOWN


“Whatever is born on the land or moves about on the land attains a monstrous size. Growth is very rapid. Everything has a short life, since it develops such an immensely massive body . . . In the course of one of their days they roam in crowds over their whole sphere, each according to his own nature; some use their legs, which far surpass those of our camels; some resort to wings; and some follow the receding water in boats; or if a delay of several more days is necessary, then they crawl into caves.”


—Johannes Kepler, Somnium, translated by Edward Rosen (1634)


THE VOYAGES OF DISCOVERY


For nearly two millennia, Aristotle’s cosmology held sway. But then came the ships. And with the ships, the great voyages across the world’s oceans. Two Chinese inventions, the compass and the sternpost rudder, made long sea voyages viable, opening the seas to exploration, piracy, and war. An open ocean meant more accuracy: better observations, better charts, and better instruments, raising the need for a more predictive astronomy, a brand-new quantitative geography, and devices that could be used onboard ship as well as on land. But this need for better navigation had great consequences for science.


The great European sea voyages started with the Portuguese explorers around 1415 and opened the planet to capitalist enterprise. These voyages were the fruit of the first conscious use of astronomy and geography in the pay of glory and profit, for fledging empires soon realized that they were able to exert global control based on knowledge of territory: knowing where you were and what you owned. And so astronomy, navigation, and mapping became crucially important to trade.


THE SHIP AND THE TELESCOPE


The ship was key. As all the major trade routes were wet, commercial control very much depended on the speed and consistency with which long-range voyages took place along those wet routes. The discovery of the Americas and the quest for longitude and dominion in that New World was the impetus for a more aggressive approach to instrument making in science. And one of the first instruments of discovery was the ship itself.


The telescope too became a kind of ship. Consider this: pioneers of the spyglass took themselves, and their contemporary world as onlookers, to a place almost no one had ever imagined. But, like the destinations of a ship, the destinations of the telescope were also public knowledge. If you disbelieved what the likes of Italian astronomer Galileo claimed, you could take a look for yourself.


No one has put a better case for the ship as an instrument of discovery than twentieth-century German playwright Bertolt Brecht, in his greatest play, Life of Galileo. In the very first scene, Brecht has the Tuscan astronomer declare from his “humble study in Padua,” “For two thousand years men have believed that the Sun and the stars of heaven revolve around them . . . The cities are narrow and so are men’s minds. Superstition and plague. But now we say: because it is so, it will not remain so . . . I like to think that it all began with ships. Ever since men could remember they crept only along the coasts; then suddenly they left the coasts and sped straight out across the seas. On our old continent a rumor started: there are new continents! And since our ships have been sailing to them the word has gone ’round all the laughing continents that the vast, dreaded ocean is just a little pond. And a great desire has arisen to fathom the causes of all things . . . For where belief has prevailed for a thousand years, doubt now prevails. All the world says: yes, that’s written in books but now let us see for ourselves.”


So, the movement of the stars now had a cash value. But there was a problem in heaven. There had been little talk of the alien after Lucian. From Plato and Aristotle on, few doubted the geocentric model. If their abstract theory didn’t fit observations, common experience condoned it: you can see for yourself that the Moon, Sun, planets, and stars revolve around the central Earth! Philosophers and journeymen, poets and paupers, noblemen and kings all spoke of the Universe much as the ancient Greeks had described it. And laced into this conceit, since only Earth came accompanied with death and decay, was the idea that this was the sole place in the entire Universe where life resided.


THE COPERNICAN REVOLUTION


A new economy was born, and with it, the Renaissance. Open sea navigation led to booty, and plenty of it. A spirit of revolution was in the air. A conscious vanguard of merchants, scholars, and artists set about the task of constructing a new culture, capitalist in its economy, classical in its art, and scientific in its approach to nature. Initially, the plan had been to reconstruct the Classical World, returning to Plato and Aristotle. But soon the discovery of the New World made that ancient world seem unfashionable.


The main mission of the Renaissance was to rediscover and master nature. Astronomy became the acid test of progress. And its greatest achievement was a cosmology with the Sun at the center. The picture painted by Polish astronomer Nicholas Copernicus in On the Revolutions of the Celestial Orbs (1543) was of a rotating Earth in a Sun-centered system. Armed and inspired by newly edited Greek texts, a capable humanist could balance one Greek authority with another: Democritus against Plato, Epicurus with Aristotle. Equipped with a strong intellectual sense, and bags of bravery, such a humanist might even dare to center a new Universe around the Sun and worry later about shifting the Throne of God. And that is just what Copernicus did.


The alien arrived. Now, for the first time in written history, the Sun and planets are set out in their true heavenly order. AD 1543 is the date that marks one of the great turning points in the history of science. This infamous book, On the Revolutions of the Celestial Orbs, has the Sun at the center of its planetary system, a scandalous and heretical demotion of the position of the Earth to that of mere planet. Copernicus set in train a revolution in astrobiology. A new physics was born, and a new mantra: if the Earth is a planet, then the planets may be Earths; if the Earth is not central, then neither is humanity.


THE TELESCOPE


Next came the telescope. It was in March 1610 that Galileo’s revolutionary discoveries with the spyglass were hurled like an incendiary device into a rather sleepy and dull academic world. Inside his brief but magnificent flyer, the momentous and now legendary book, The Starry Messenger, Galileo laid out the most incredible evidence for a new Copernican cosmos.


This book was a revolution in the communication of science. It was radical, not only in content but also in terms of its brief twenty-four pages. Remarkably, The Starry Messenger was Galileo’s first scientific publication. It boasted of discoveries “which no mortal had seen before,” and was penned in a new, tersely written way that few scholars had used before. The result was culture shock, arousing immediate and passionate controversy.


Consider the evidence, Galileo says in The Starry Messenger. In Aristotle’s two-tier cosmos, only the Earth was meant to be subject to the horrors of change, death, and decay. Beyond the Earth, the celestial sphere was immutable and perfect. And yet through the spyglass, the picture is dramatically different. The Moon is pockmarked and bumpy. Far from crystalline and perfect. As for Aristotle’s claims that the Earth is unique, Galileo shows that the Moon has Earth-like mountains, valleys, and hollows. What life lies there?


There was another decisive way in which these discoveries were revolutionary: you could see for yourself. In the age of faith, the enemy was monopoly. For centuries, knowledge had been shut up in the Latin bible, which only black-coated ministers were fit to interpret. Now, if you failed to believe what Galileo said of the lunar surface, anyone with enough ready cash to do so could pop out to the local spectacle maker, pick up a spyglass, and see the surface of the Moon for themselves.
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