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In the Beginning There Was Shadow
The Earth was without form, and void;
And darkness was on the face of the deep.
 
—Genesis 1:2
Darest thou, monster,
Here beside beauty
Under the eye of great
Phoebus to show thee?
Come, only step forth, notwithstanding,
For the hideous sees he not,
As his holy eye has not
Yet alighted on shadow.
 
—Goethe, Faust
A Very Relaxed Beginning
The first time I watched a lunar eclipse carefully was shortly after midnight on April 4, 1996. If you ever find yourself observing such an eclipse, you should know that it’s important to have a very comfortable chair. I’m no great fan of long sessions outdoors on humid country nights, and I probably would not have watched the eclipse if I hadn’t had the option of doing it easily from my home in Paris. The moon was perfectly framed in the window (at the time, I lived at the top of a skyscraper), and it shone magnificently, despite pollution from the light of the ville lumière.
I had thought that the interesting part of an eclipse would be the shadow of the earth slipping slowly across the moon, and the chance to look into the sky and see a shaft of black negative light. This expectation was indeed fulfilled: right on schedule, the earth’s shadow cone dimmed and then completely extinguished the moonshine. But at that point, in the moment of total eclipse, I had—pardon the expression— an illumination.
For the first time, I saw the moon for what it really was, and I wanted to put it down in words. The moon is a fairly large, shadowy rock hanging a certain distance over my head; oddly, it doesn’t fall down and hit me. Naturally, I knew about the laws that kept it safely in orbit; but my eyes, unaccustomed to seeing stones hanging in the sky, didn’t want to believe it. Likewise, it had escaped my notice that the moon was—as I knew perfectly well—a huge dark rock; usually the diaphanous glow of the lunar surface tricks the eye with the illusion that it’s a delicate, airy lantern.
During an eclipse the moon loses its character as demigoddess: it splits itself off from the royal court of the other visible, shining celestial objects. Even those planets that are dark like the moon and glow with reflected light aren’t seen as planets: our not very selective vision lumps them in together with the stars. Light offers the moon a weightlessness that renders it more acceptable—makes it seem almost normal that the moon should sail in the night like a paper lantern hung from the black ceiling of the sky.
So the shadow of the earth reveals the true nature of the moon.
Since that night I haven’t stopped thinking about shadows. Up till then I had considered them to be an interesting example of a strange, not very clearly identified object, with some philosophical complexities. (Strange objects are always thought-provoking for philosophers.) Beyond this narrow theoretical interest, shadows simply registered on me with the low, negative associations that our culture has (and many other cultures have) bound them up with: that shadows are for hiding in and plotting in; that shadows are dark and worrisome. All of a sudden, as I watched the eclipse drawing to a close, shadows seemed much more important and worthy of attention. If shadows can forever change the way we think about the moon—expelling it from the Olympus of the gods to imprison it in the world of minerals, in a spectacular come-down, the opposite of the ascent through the chain of being—then shadows are valuable tools of knowledge. They don’t hide: they reveal.
In other words, too much light can be harmful. And yet some people can never get enough light, as we know from one of the most famous images in Western literature, described below.
A Completely Different Beginning
We enter a corridor that leads underground. In a poorly lighted room are the subjects of the experiment. Ever since birth they have been kept in the dark about what happens outside. For even greater security they are in shackles. Looking more closely, we see that they are bound in such a way that they cannot see one another and they are all forced to look in the same direction. The only distraction—which is, however, a crucial part of the experiment of which the prisoners are, unbeknownst to them, the subject—is a strange spectacle taking place on the spot they all see. The subjects don’t know that their lives are exceptional, and they have spent many years watching the scene without the option of looking away. It is explained to us that the experiment has been a success so far: the subjects believe that the show is the sum total of reality, and the actors are the only inhabitants of the real world. (At this point we wonder what the show is. We would like to understand what the prisoners have learned in all these years.) We discover that the designers of the experiment have created a clever scene. The actors are not flesh-and-blood people with their own voices and their own free will, but rather statues brought to life by an army of attendants going up and down a catwalk hidden behind a low wall. And that’s not all. The prisoners don’t even see the statues. The low wall over which the statues protrude is located not in front of the prisoners but behind them. A bonfire makes the statues project a shadow on the front wall, the wall that prisoners are made to face.
The prisoners have always seen only shadow theater, and this is why their minds are a thousand miles away from the real world. Of course, only a rough caricature of the universe would have been provided by a normal stage show or, even more roughly, by a show of statues or marionettes. But a shadow theater provides even less: it’s the image of an image.
But what’s the point of this complicated staging? We are told that the crucial phase of the experiment has yet to begin. Keeping the prisoners in shackles for all these years has served to distance them from reality. What will happen when one of these prisoners is given the opportunity to leave the bowels of the earth and discover the world of things and the sunlight that gives those things shape and color? The hypothesis is that the prisoners exiting the cave will first be blinded by the light and then, when they can see again, will marvel at the existence of a world of colorful three-dimensional things. For too long they have been deceived by the flat and colorless world of shadows.
This experiment, fortunately only imaginary, is described in the seventh book of the Republic by Plato (427–347 
B.C.), written more than two thousand years ago, between 388 and 367 B.C. What Plato wanted to suggest with the picture of the cave is that we are like the prisoners in the experiment, even though we consider ourselves to be free and well informed and even though we haven’t spent our lives in chains watching shadow theater. The prisoners see the shadows, they don’t believe anything else exists, and they lose the chance to know about real objects. In turn, we who see objects (and not just shadows) are unable to consider their true hidden nature, which would mean digging under the surface of things. Our consciousness, like that of the prisoners, is locked up in an image. And what if a prisoner emerges into the light and then returns to the cave and tries to convince those inside that a better world exists? He will only be ridiculed by his former companions. His vision will be weakened when he goes back into the cave, and his companions will think that the light he praises so highly is actually damaging. According to Plato, this is what will happen to the philosopher who tries to explain the truth to other humans.
Now let’s try to focus on the situation of the prisoners.
The first fact is that there was no reason to use shadows for this experiment. The statues, the marionettes, would have sufficed. To be perfectly logical, even flesh-and-blood actors would have served to make us ponder the distinction between image and reality. Why did Plato choose shadows? One answer is that shadows are a disturbing example of lesser entities: they are a diminution of the objects that project them. They are flat, immaterial, and without qualities, without color. Their outlines enclose an indistinct interior. But above all they are absences, negative things. A shadow is a lack of light. Negative things are bizarre. In the end, actors and attendants are on the payroll of the theater. Even marionettes are counted, during inventory. But shadows are not listed anywhere. These uncertain beings confuse the mind; they trouble us. As if that weren’t enough, shadows have always been surrounded by suspicion and fear. They are strange entities: we don’t know much about them, but we do know that they’re not a happy bunch. Plato is right to use them if he wants to worry us.
There’s more. For Plato it went without saying that shadows keep us at a certain remove from knowledge. They are a screen between the prisoners and the truth. And yet, despite their unhappy condition, despite the fact that the theater’s paltry tricks impose a distance between them and reality—despite all this, the prisoners have some reason for optimism. They can study the shadows carefully. They can reconstruct the three-dimensional forms of the objects casting the shadows. They can grasp the mathematical beauty of the relationship between an object and its shadow. Approached in a certain way, the shadows turn out to be a magnificent tool for knowledge. This is why in the final analysis Plato’s experiment is not convincing. Shadows can be used to reconstruct the world. And indeed we continually use them to understand the shape of our environment.
Just Imagine a World Without Shadows
If light is the instrument of vision, shadow must be its great antagonist. One hides in the shadows because a searcher’s gaze cannot penetrate the darkness. But it’s also true that vision can’t do without shadow: the information carried by shadow is a fundamental aid to seeing. Evolution has recognized that the world is full of shadows and it has selected biological systems that adapt to levels of darkness. Why do many animal species have bellies paler than their backs? Because light comes mostly from above: the pale spot on the belly counteracts the inevitable shadow. Thus the animal hardly stands out, and he is less easy to see. Here evolution was betting on the fact that the visual system of the predator was hunting for shadows.
Things could have gone differently. Permit me to develop this hypothesis, though I’ll need to rewrite the laws of physics. Let’s say that all the objects in the universe were dimly phosphorescent. The slight bit of light they gave off would make only weak shadows. But these shadows would fall on phosphorescent surfaces and be canceled out. In such a universe evolution would have had no reason to create eyes that notice shadow, as was the case in our world. Our vision is so bewitched by chiaroscuro that if we were to find ourselves suddenly in a shadowless world, everything would seem insubstantial and without depth.
Here’s another example of a world without visible shadows. If our eyes were fitted with lamps, we would never see the shadows they cast: the shadow would always be hidden by the object making the shadow. The sun’s view of the world is immaculate because the sun “has not yet alighted on shadow,” as Goethe wrote in Faust.
Immaculate it may be; but it certainly is flat. Rooms and faces photographed with a flash are flat. In images where we have erased the shadows, objects are flat and they lack context.
The opposite is also true: erasing the light eliminates relief. In what may have been the first experiment ever conceived of in cognitive science, Galileo Galilei (1564–1642) suggested blackening the unshadowed parts of a statue in order to eliminate the chiaroscuro. His hypothesis was that the statue would appear to be without relief—flat. Galileo wanted to show the superiority of painting over sculpture. In modern terms, the experiment shows that it’s not enough to have good volume in order to look like an object with good volume: you also have to make the right impression. Putting on makeup does the same thing: augmenting the darkness of a part that’s slightly shadowed gives your face the appearance of greater depth.
[image: image]
Cast shadows are removed from this  painting by Jean-Baptiste-Siméon  Chardin, Copper Urn. As a result, the  objects “float.” Then the contrast is  eliminated from the picture, and the   picture lightened. As a result, the  objects lose their solidity. (Graphic  manipulation by W. Criscuoli.)
But what can be said about the world that so frightened Plato, a world in which perception depends on shadows exclusively? We know part of the answer. In 1953 the psychologists Hans Wallach and D. N. O’Connell actually carried out a variation on the cave experiment. First they took a piece of stiff wire and bent it irregularly. Then they hid it behind a screen and had a lamp project a shadow of the wire. All the observers saw was the shadow of the bent wire on the screen. If the wire stayed still, observers would see a stringy black mark like a hand-sketched line. But the wire was actually mounted on a turntable. As soon as the turntable began to move, the projection of the shadow on the screen changed. Just as in Plato’s cave, all the observers had to work with were the dancing shadows, two-dimensional figures playing tag. But they did not in fact perceive a deformed black mark stretching and shrinking: they had the distinct impression of a three-dimensional wire spinning in space. The brain works feverishly to extract solid structures from a changing reality of shifting perspectives. One might say these observers were different from the prisoners in the cave; Wallach and O’Connell’s observers were not kept in chains and obligated to look only at shadows from infancy. Their brains could have learned to see three-dimensional things, while those of Plato’s prisoners might have been affected by their strange upbringing in the cave. But it’s also true that for countless generations our ancestors’ brains were immersed in a world of rigid three-dimensional objects, and we inherited a propensity to see solid things. This propensity kicks in on the slightest pretext and makes us see objects even where there is nothing but shadows. In a world made entirely of shadows, our brains might manage better than Plato suspected.
Certainly, we now know more about perception than was known in ancient Greece (although the experiment by Wallach and O’Connell requires equipment so simple that it could have been done in the fifth century 
B.C.: just replace the turntable with a turning lathe). Are we being unfair to Plato?
About This Book
Or is it perhaps Plato who is unfair to shadows? The fact that we use shadows involuntarily and automatically in order to perceive things in space is only one aspect of their link with knowledge. Conscious use has been made of shadows ever since ancient times, notwithstanding the fact that shadows were feared and that no one quite knew what they were. The history of science is woven together with the fabric of shadow. It’s interesting to test the density of that fabric.
To do so we must work on two fronts. On one hand we must understand why shadows are considered perilous for the mind. If we tried to describe their true nature we would reach a dead end. If shadow is absence, a thing that does not exist, then it doesn’t exist and that’s the end of it. But if that’s the case, how can we be talking about it? Maybe it’s something more than an absence, or maybe it’s just an illusion? Shadows certainly are mysterious. On the other hand, despite their being so precarious, and despite their being so mysterious, shadows are a valuable aid to knowledge. How can we reconcile these two perspectives?
This book is an attempt to show that shadows are not bad fellows at all, even though they don’t seem very trustworthy at first glance.
When I compiled a list of shadow discoveries, I was surprised. The list is quite long; I have included it as an appendix to this book. I’ve chosen not to talk about every single discovery, but to tell a story that traces the uninterrupted dialogue, many millennia long, between us terrestrials and the sky. I was surprised to see how many members are enrolled in the Shadow Club—the company of famous and less-known characters, from Eratosthenes to Galileo, from Arab astronomers to modern mathematicians, from Greek painters to Leonardo—who have made shadow the friend of knowledge. I was surprised to see how a confused concept with no great ambitions could be exploited so astutely.
I was surprised also whenever I spoke about shadows with friends in a café, or with my students and my teachers, or even with strangers I met on the train, discovering something new every time. Shadows are marvels for the mind. You think you can say everything about them in just a few lines, but if you scrutinize them carefully, looking deep into their heart of darkness, they turn out to be infinitely complex.

Part One
THE HEART OF SHADOW
(Curtain rises)
 Plato and His Shadow
 
The foot of the Acropolis. Plato is heading toward the sea.  Skia, his shadow, is just barely visible in the midday sun.  The cicadas are screaming, maddened by the heat.
SKIA: How tiring! Can’t we stop and rest?
PLATO: What are you saying? Rest! I’m the one who’s walking. Your ridiculous prancing is nothing but an imitation of my stride.
SKIA: I’m not walking, but you keep stepping on my toes!
PLATO: So what? You’re nothing more than a shadow. You’re not made of flesh and blood; you can’t feel pain. I don’t even know why I’m talking to you—maybe with this heat I can’t see straight.
SKIA: Well, you wouldn’t turn your nose up at the freshness that my sisters offer you. We could stop for a moment in the shadow of that grotto down there.
PLATO: Never, never! I’d rather melt in the sun. I make an enormous effort to lift humanity out of the darkness. This is not the moment to turn our backs on the light.
SKIA: It’s clear as day that you don’t like me. But we still have a long way to go together.
PLATO: I would happily go without you.
SKIA: Why are you so set against shadows? What did they ever do to you?
PLATO: They’re too intrusive, that’s what. They’re distracting. They’re dark. They frighten children. They’re hard to understand. They create all kinds of problems.
SKIA: Can you give me an example?
PLATO: Read this and you’ll see.
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Ancient and Modern Shadows
I know so many people who are more afraid of the shadow than what casts the shadow.
—Abraham B. Yehoshua, Mr. Mani
Shadow and light are linked in the history of technology. Electrification erased the vast shadowy zones that made cities unsafe. It is our inheritance from the nineteenth century, which saw a radical improvement in lighting. In the space of sixty years, from 1820 to 1880, numerous kinds of lamps were invented, all of them easily powered and relatively economical. Until the end of the previous century lights were fueled primarily with whale oil, olive oil, and wax. At the beginning of the 1800s, lamps using natural gas and coal gas became popular. Streets were lighted with gas lamps in the major European and American cities from the very beginning of the century. The digging of the first petroleum well in 1859 made another combustible source available. Paralleling these advances was the discovery that electricity could be a source of light. At first a bolt of lightning was the model, in lamps that had an electric arc leaping across the gap between two carbon electrodes; this system was perfected by the Russian engineer Pavel Yablochkov around 1875. The next step was the filament bulb, an invention that was in the air generally but which is now linked to Thomas Edison (1847–1931). Edison tried a thousand times with filaments of different materials (sealed in a vacuum tube) that were made incandescent by the passage of an electric current. On October 21, 1878, he decided to try a filament of burning carbon, which gave a stable glow for a couple of days. It was the solution he had been looking for. After several months of testing, in May 1880 he launched the era of electrical lighting, which would in just a few years replace gas lighting entirely.
Electricity is easily transported and its fire risk is low—this was a remarkable improvement over torches, candles, and the saucers full of combustibles that had been used in previous centuries. But the progress was not limited to these technical aspects only. The quality of the light was completely different. The same basic phenomenon, incandescence, is produced by both candle flame and lightbulb. The matter loses part of its energy when heated, releasing a flow of photons. At higher temperatures the balance of intensity of the light emitted tilts closer to blue, and light in the room looks less reddish; the weaker candle has a redder light. It should be said that the gas lamps used since 1820 already had an important technological improvement: the principal source of illumination was not the flame but a chip of fireproof material that was heated by the flame. Thus a static component gave off the light, as in a modern lightbulb, where the filament is heated by a current of electricity passing through it, a current that the filament resists. This allows for higher temperatures and a greater release of photons.
So the newer light sources were more luminous, and they also had another property: they were stable. They no longer depended on a flame exposed to air currents, and they didn’t flicker. This has extraordinary consequences for our story. As if by magic, shadows too stopped flickering along the streets and within the houses.
The nineteenth century didn’t just vanquish shadows; it created  new ones. They were the frozen shadows produced by a fragment of material heated to incandescence. These were new shadows: static shadows had never existed in nature, nor were they ever before produced by man.
Until just a few generations ago, shadows were always moving. No shadow was ever really still. Candles and hearths project shaky, agitated shadows on the walls of a room. Outdoors, all you have to do is trace an outline and then come back to it a few minutes later to see the movement of apparently static shadows cast by bodies in sunlight. Sundials work because of the movement of shadows. Artists have always had great difficulty painting landscapes or buildings lit by the sun. After an hour passes, the distribution of shadows in the landscape has changed so much that the view is unrecognizable. Partly for this reason, painting classes study the theory of shadows, which frees objects from the constant mutation of natural chiaroscuro. The pioneers of photography faced a similar problem. The photographic technique invented by Joseph-Nicéphore Niepce (1765–1833) uses a bituminous substance that becomes insoluble when exposed to light. Unfortunately, eight hours of exposure is required, and in that time shadows move quite far around the subjects. If you want to freeze a shadow, you can make do with shadowgraphs,as did William Henry Fox Talbot (1800–1877): you immerse paper in sea salt and then in a silver nitrate solution, you artistically lay leaves, cutouts, and lace directly onto the surface, and you allow the sun to darken the bare parts while leaving the covered parts white. But then the only objects that you can capture in the image are just as flat and devoid of nuance as the shadows that represent them.
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A typical shadowgraph image
Modern shadows—stuck to walls, jammed between houses—are like a new species that has populated the earth by colonizing the empire of the night. And yet, even though they have sneaked in everywhere, they haven’t managed to unseat the living shadows that have accompanied our species for millennia. Nowadays we don’t time an appointment for the hour when our shadows are twice as long as our bodies, but we still sense the ineluctable force of shadows lengthening and shrinking in the course of the day. As every second passes, countless objects—pine needles, rocks, insects, people—cast shadows. As every second passes, these shadows shift imperceptibly but inexorably.
The ancient shadow is always, slowly, moving.
Tokyo and New York
The modern shadow is produced by a quick and violent hand. In Hiroshima the heat wave from the atomic explosion dissolved the surface of the buildings. Half a kilometer from the blast a man waiting for a bank to open protected the building wall for an instant. That instant was long enough to mark a difference between the area directly exposed to the heat and the area blocked by the body of this bystander. This difference registered as a shadow on the wall. The final act of the man’s life was to leave a shadow that survived him. But Japan deserves to be remembered for better shadows. The most famous ode to ancient shadows comes from the pen of a Japanese writer, Junichiro Tanizaki (1886–1965), who contrasted the warm, intimate shadows of the Japanese house with the cold illumination of the West—the illumination that produces modern, standardized, and uselessly sharp shadows. Tanizaki laments the disappearance of ancient Japanese civilization— for him, the abandonment of shadows is an unmistakable symptom of decadence.
The facts show, however, that Japan is far more shadow-phobic than Tanizaki suspected, and that the fear of shadow was to create some difficulties in the East. Such is the view of Lester Thurow, an MIT economist, regarding the factors that will keep Japan mired in the economic crisis of the end of the millennium. “Japan might have brought about a housing boom to restart its economy if it had been willing to change some of its obsolete regulations and tax laws. . . . The current requirement that people building high-rise residential towers must negotiate with and compensate those that lie within their shadows essentially stops Japan from solving its urban housing problems as other countries have.” Tokyo is not an isolated case. Antishadow regulations are in force everywhere, and they have affected the development of cities. The most spectacular case was perhaps the skyline of New York between the two world wars. In photographs from around 1940, New York looks like a Mayan city.
[image: image]
New York or Chichén Itzá?
The tips of the great towers narrowed in huge steps; the skyscrapers were topped with pyramids. Why? The skyscrapers and apartment blocks cast enormous shadows from their tips down onto the streets, but the opposite is also true: the skyline of Manhattan is a drawing projected from below, from the bottom of the streets, starting with the shapes that the buildings’ shadows must not cast. Shadow has determined the profile of the city.
The problem first arose at the beginning of the twentieth century, and it exploded between 1912 and 1915 with the construction of the Equitable Building (at 120 Broadway) by the architect Ernest R. Graham. It’s a strange skyscraper of thirty-six stories in neo-Renaissance style, 166 meters high, that occupies an entire Manhattan block. From above it looks nothing like a skyscraper—the plan forms an H—and that’s the problem. The Equitable Building is not particularly tall for New York, but it’s very wide. If all the builders in New York had imitated it, the citizens of Manhattan would have ended up walking along the bottom of gloomy canyons. The owners of nearby buildings and land were worried by the plans for the Equitable, so worried that the projected sixty-two original stories were reduced to forty (and later reduced again, to thirty-six, to optimize the use of elevators). But when the building went up, the neighbors fled. The city took a big financial loss, and it decided to react with a strict regulatory plan that required the tops of buildings to taper as they rose. Skyscrapers could continue to grow indefinitely once the shrinking floors filled only one quarter of the structure’s footprint on the ground. The extraordinary shape of Manhattan between the wars derived from an absolutely slavish application of zoning regulations in order to obtain the most usable space possible. But the advantages were remarkable for both the developers (stable land prices) and the city (reliable fiscal yield). Skyscrapers topped with points or unlikely pyramids and ziggurats were made obsolete in 1958 by a mighty move on the part of the architect Ludwig Mies van der Rohe (1886–1969). Offering the city a plaza at the bottom of the canyon, he was able to send his glass and metal box, the Seagram Building, straight up without a single set-back from the base to the roof line. Each morning the smooth black parallelepiped throws its shadow with impunity onto its own plaza.
In spite of the regulatory plans, New York is still a city of shadows. It’s impossible to shoot a satisfactory aerial picture of Manhattan. The buildings are so tall and so densely grouped that even at the best moment, midday on the summer solstice, grim shadows ruin the photograph. New York at night is a city of light, but history has forced it to hide in darkness. During the Second World War, Manhattan had to be blacked out because the German submarines off the American coast could see— against the city’s luminous halo—the aid convoys heading for the United Kingdom.
Never underestimate the power of shadows.
Shadow Theater
To closely examine the mechanism of Plato’s cave, I shut myself inside a large dark space.
The working lights are off. I’m standing still in the wings. I hear the actors’ footsteps and I glimpse their figures. The action begins, a spotlight is turned on, and an actor makes a move that seems incomprehensible to me at first. I lean out, and I can see his gigantic shadow fluctuating across the scrim that separates him from the audience. All at once, the actor’s gestures are clear. Before, I hadn’t understood what he was doing because his actions didn’t have a direct effect on anything touching his body. The actor is acting at a distance, like a conductor leading an orchestra of images. He is moving his shadow.
I have asked a shadow theater troupe to let me watch their show from the viewpoint of the actor. I wanted a close-up view of how they design and manage shadows. (The show is a version of Alice in Wonderland, a subject that lends itself to shadow performance: in the story Alice changes size, becoming tiny and then gigantic in just a few moments. This is easy to do with shadows: you just have to go farther from or closer to the light.)
The origin of shadow plays is lost in the mists of time; but there were still traces of the ancient shows in recent times, when candlelight was the only source of illumination, and a crowd of shadows surrounded any table full of diners. There is documentation of shadow plays existing in India and in China around A.D. 1000; such plays spread and flourished in Java (where the term wajang, “shadow,” is also the term for “theater,” and actors are called wajang wong—shadow men). The theaters of Bali, Sumatra, and Borneo must have derived from that of Java. The shadow is made not by an actor but by a translucent colored figure cut out of leather. In the Middle East such theater is of Arab origin; perhaps it spread from Egypt to Turkey, Greece, and northwestern Africa. In Turkey the chief character, Karagoz (“Black Eyes”) is the hero of salacious adventures based on the shadow of his embarrassing phallus, which is often mistaken for the equivocal shadow of some other object. Behind the comedy, though, are hints of a deeper meaning. The subtle message of this theater is that man is just a shadow in the hands of the creator, an idea that is the basis of the Sufi school of Islam.
The earliest Western documentation of Eastern-derived shadow theater dates from the end of the 1600s. In France in 1767 people began to speak of “Chinese shadows.” The popular taste for this genre was confirmed by the success of the Séraphin dynasty—Dominique Séraphin and his descendants—shadow performers from 1784 to 1858.
From a cognitive point of view the success of shadow theater can be explained as a response to a need for moving images. But in the West the theater was transformed, becoming artificial and mechanical. Whereas in the East the person controlling the image might be a priest and the audience could see his gestures as well as the sticks used to manipulate the silhouette, in the West the actor became a technician and the artifice allowing him to hide his work grew ever more sophisticated: the demands of the illusion trumped the demands of the drama. Machinery ended up destroying shadow theater: the Parisian theater Le Chat Noir closed in the very year that the Lumière brothers projected their first film. Shadows went modern and became reproducible.
Even More Modern Shadows
The contemporary rebirth of shadow theater is due to technological improvements that have changed the nature of performance. Until after the Second World War, the light source used for projection could be shrunk to make a pinpoint light only by sliding a perforated screen in front of it, but this cost it some of its brightness; without the screen, the light source was broader and thus it made unfocused shadows.
To solve this problem and to avoid a fuzzy shadow, traditional shadow theaters leaned the silhouettes right onto the screen. For example, in Java the traditional theater figures are colored semitransparent silhouettes of stretched animal skin. Transparency throws the image onto the screen. (We might ask: are we seeing colored shadows, then, or colored lighting? This is the border between the concept of shadow and the concept of light.) But the disadvantage of this device is that perspective effects are impossible. If you want to show Alice growing, and you pull the silhouette away from the screen, you get a less distinct shadow.
The new world of contemporary shadow theater is made possible by sources that emit light from a tiny area, such as the new low-tension beams. The shadow obtained with a nearly pinpoint light is always well defined, whatever the puppet’s distance from the light or from the screen. This has two consequences in performance. First of all, the actor is free; he’s no longer glued to the projection scrim. And, most of all, the shadows get detached from the bodies. Shadow actors make an important distinction between floor shadow—such as that projected by the sun or by a lamp—and vertical shadow—which appears on the screen from a light at floor level. Fabrizio Montecchi, a shadow theater director, explains that his actors begin their apprenticeships working with floor shadows. “The floor shadow follows you, it’s attached to your feet. The floor shadow is your shadow.” Then they move on to shadows unattached to their bodies, to vertical shadows. If the light source is at floor level, the floor shadow is not visible. The shadow projected onto the scrim becomes an autonomous object, a character in its own right, and it’s no longer a stand-in for the original.
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Any light (including the sun) not from a pinpoint source always produces an unfocused shadow. Point a, which is farther from the earth, suffers more from the lack of focus than does point b; the shadows from point a, which are created by the outer edges of the light,  end up being farther apart than the shadows from point b.
Thus, after much study, the theatrical shadow succeeds in faithfully representing itself. Indeed, ethnographic tradition and psychology both focus on shadows that have a life of their own.

[image: image] III [image: image]
Shadow Merchants
Man is the dream of a shadow.
—Pindar
Dangerous Shadows
If the shadow of an Untouchable brushes over the body of a Brahmin, the Brahmin must purify himself.
Stories, taboos, and rituals about shadow are found in every era and in very diverse cultures. They bring us into an area of complex images born of the slow sedimentation of social forms and narrative traditions. According to some ethnologists and anthropologists, shadows would reveal how Western thought differs from non-Western thought. In Western culture, beliefs about shadow are sooner or later framed in a minitheory, and though adults may have a concept of shadow that is sometimes imprecise, still the way they think about shadow boils down to an understanding of the relationship among light source, screen, and projection wall. But certain non-Western cultures seem to prefer a conception of shadow as an object animated by a life of its own; they attribute various powers to shadow and they consider shadow to be an image of the soul. In other words, alongside the Western kind of shadow there is also a “primitive” kind of shadow. In a famous chapter of his Golden Bough—one of the basic texts of modern anthropology—James Frazer (1854–1941) listed some beliefs likening the properties of shadow to those of the soul, or at least to those of “a living part of man and animal.” More recent ethnography brings us many examples that seem to point in the same direction. Some believe that you can act upon other people by acting on their shadows; by the same token, someone else’s shadow can act upon you, and so you have to keep alert. The details of these theories are interesting. You must, for example, look out for your own shadow; a blow to your shadow can make you sick (so they believe on the Indonesian island of Wetar); you mustn’t let your shadow fall across certain bad-luck boulders and then be eaten up by them (Banks Islands of Vanuatu); you mustn’t let your shadow slip into an open coffin or grave (so they say in China, where gravediggers used to tie their shadows to their waists with a string for extra safety). Shadows can act as well as be acted upon, and they can be quite sneaky because they move silently. In Australia they say that while you lie sleeping unaware, someone’s shadow (beware of your mother-in-law, in particular) can sweep over you and make you very sick.
The legend of Tukaitawa the warrior, told by the Mangaians of the Cook Islands, is the ultimate warning. His power grew and shrank with the length of his shadow, so all his enemy had to do was wait until midday, when shadows are shortest, to challenge and kill him.
In these stories, shadows behave like a vital part of the body (such as the heart), and so they must be protected. Other narratives make shadows into a psychic phenomenon. Let’s look at legends from sub-Saharan Africa. The Yoruba maintain that the soul is represented by òjìji, the shadow, and that one can harm another person by “working” on his shadow. Among the Ewe it is thought that the various elements comprising the soul are put together at birth. These elements are luvo, the soul,  gbogbo, the spirit, and vovoli, the shadow. And indeed the word vovoli can be used to speak of the soul, and it is interchangeable with luvo, because a shadow is what makes a person recognizable: a shadow is the visible form of the soul.
A sophisticated theory about shadows is found among the Dogon. For them, a shadow represents the not intelligent soul, and it expresses the soul’s qualities in the play of light and dark. This soul, which can also be seen reflected in water, is considered an opposite-sex twin of its owner. It is not a vital element, because it disappears only long after death, when the body dissolves into dust and ceases to cast a shadow.
Biya, the shadow of the Songhay, travels during sleep (which explains the mechanism of dreams) and can be attacked, stolen, and devoured by witchcraft. One of the spirits of the Alladians and the Ebrié is designated by the name also used for a cast shadow. The Luba consider that a person is made up of three genuine shadows (umvwe). The first one, a solar shadow, is the model for the other two; with a magical operation the soul can be shut up inside the shadow, at least temporarily, thereby rendering the body invulnerable. The second shadow is the shape of the body, and it follows the stages of the body’s life: in youth it’s just a sketch; it is complete only in adulthood (and if the shadow is cut, premature death will follow); and it disappears completely only when a dead body is dismembered. The third shadow is the soul itself, and after death this remains in circulation for a while. The Zulu people fear that a shortening of the shadow is an omen of death, as is proved by the puny size of a cadaver’s shadow.
[image: image]
Peter Schlemihl letting his shadow be cut off. Etching: George Cruikshank, 1823
Western thought, too, has of course recognized the animistic role—if not the magic power—of shadow, and the vestiges survive in literary tradition. Peter Schlemihl, the unlucky protagonist of the 1813 story by Adelbert von Chamisso, sells his shadow to the devil but then finds he cannot continue with his normal life. And really, who would trust someone who doesn’t cast a shadow; who wouldn’t at least consider him a freak? (The same goes for someone who doesn’t have a reflection in the mirror. The message is the same: it’s important to keep up appearances.)
In James Barrie’s Peter Pan (1904), the title character makes an escape during which he loses his shadow: it gets caught in a window, and Mrs. Darling rolls it up and puts it away in a drawer. The heroine of the opera The Woman Without a Shadow (1919), by Hugo von Hofmannsthal and Richard Strauss, is the daughter of Keikobad, king of the spirits, and she is sterile; her coveted shadow, which she obtains after many vicissitudes, is an indication of her newfound fertility. The saga of Walpurgisnacht immortalized in Goethe’s Faust is linked to the shadow trick of the Brocken in the Harz Mountains northeast of Göttingen; this is a rare optic phenomenon that, at sunset, projects the shadow of any passersby onto the surface of low clouds: the shadow is enlarged and surrounded by a colored halo.
Even animals have their own shadow stories. In ancient Greece a dog could fall from a roof if his shadow in the courtyard below was stepped on by a passing hyena. An umbrous horse that takes umbrage is an animal scared of its own shadow. Alexander the Great solved that problem by placing Bucephalus, his rebellious horse, in a position looking toward the sun so that he didn’t see his own troubling shadow.
Shadows Explained
A rational spirit will find a simple explanation for even the weirdest ideas about shadows. Dead people don’t cast shadows? Well, obviously not, because the body is flat against the ground. And those who are ill, who likewise lie down, also cast a limited or weaker shadow. It’s a short leap from noting this fact to believing that shadows
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