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Portrait of Leonardo





INTRODUCTION:

The Mystery of the Ten Thousand Pages

THE YEAR WAS 1520, A young nobleman and his entourage were leaving the castle of the French king in Amboise. They crossed over the Loire, rode along the river, then headed into forests in the south. The nobleman, Francesco Melzi, had with him a piece of luggage that was not especially large, but so heavy that two men were needed to move it. Even so, Melzi did not let this chest out of his sight for a single moment during the week it took him to travel back to Italy. Once in Milan, the group headed east. After an additional day of travel, the travelers reached a plateau over the town of Vapio d’Adda at the foot of the Alps, where the young man dismounted at his family’s majestic country estate. The chest was brought to an upper floor, and Melzi watched over it there for the next fifty years.

He was often visited by envoys from the ruling houses of Italy, who had heard about the unique treasure Melzi had in his possession. He sent them away. Had he served his master faithfully for more than a decade only to sell his work to the highest bidder? Leonardo da Vinci had died on May 2, 1519, at the court of François I of France, but  Melzi’s affection for him was stronger than ever. “He was like the best of fathers to me,” he had written from Amboise to Leonardo’s half brothers, and vowed that “as long as I have breath in my body I will grieve for him. . . . Each of us must mourn the death of this man, because nature will never have the power to create another like him.”1


Melzi began to sift through his inheritance. Leonardo had bequeathed him about ten thousand pages—his entire vast oeuvre apart from the paintings. The young nobleman’s fortune afforded him the leisure to dedicate himself wholly to his mentor’s bequest, though he soon realized that one lifetime would not be enough to put this estate in order. He hired two secretaries and tried to dictate at least some of Leonardo’s ideas to them. He also painted the way the master had taught him. For guests who wanted to look rather than buy, he was happy to grant access to the inner sanctum of the villa—the room in which Leonardo had once lived and to which his creations had now returned.

Huge sheets of paper were piled up there, along with notepads smaller than the palm of the hand, notebooks bound in leather by Leonardo himself, and an immense quantity of loose papers of all sizes. These were far more than mere jottings by an extraordinary artist; they encapsulated his entire life—the unparalleled ascent of an illegitimate day laborer’s son to a man courted by the rulers of Italy, who in his final years chose the friendship of the king of France, the path of a boy who had no higher education but would go down in history as the most famous painter of all time, and at the same time as a trail-blazer in science. We cannot tell whether any visitor studied Melzi’s collection the way it deserved to be studied; reading Leonardo’s mirror writing is no easy task. But anyone who went to the effort of reading the lines from right to left, and the notebooks from back to front, could learn about Leonardo’s military expeditions with the dreaded Cesare Borgia, captain general of the papal army, his adventurous escapes, and  his trouble with the pope. Leonardo da Vinci had experienced successes and failures, fear for his livelihood, and boundless luxury; he had been both despised and worshiped.

His sketches offered a vision of a distant future in which people would understand the forces of nature and work with machines. There were flying machines, formidable catapults, automatons in human form, and tunneled-through mountains. Turning a single page would transport visitors to this collection to a very different, though no less fantastic, world. Leonardo used chalk and pen to draw the inside of a human heart and a fetus growing in a womb. Other drawings showed aerial views of Italian landscapes and cities—the way we might see them from an airplane today.

Melzi’s collection afforded unique insights into the workings of Leonardo’s mind. Ideas and dreams were laid out on paper; prophecies and a philosophy of life, theories about the origin of the world, plans for books; Leonardo had even written out shopping lists. He seems to have carried his notebooks fastened to his belt. In any case, he must have always had them with him to make sure that no idea would go unrecorded. It is rare indeed for an individual to keep such a detailed account of the dictates of his mind. Whoever understood Leonardo’s notes could follow his train of thought on his flights of fancy and was privy to his doubts and contradictions. The notes document the interior monologue of a lonely man, his fear of not living up to his own expectations, and his awareness of the price of fame: “When the fig-tree stood without fruit no one looked at it. Wishing by producing this fruit to be praised by men, it was bent and broken by them.”2 The chest Melzi had brought from France offered nothing less than a glimpse inside Leonardo’s brain.
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One of the 10,000 pages: Reflections on the flight of birds

But Melzi’s prized possession is no longer intact. When Leonardo’s star pupil died of old age in 1570, his son Orazio proved indifferent to his father’s passion. He let the plunderers have at the collection. The family’s private tutor sent thirteen stolen volumes to the grand duke of Tuscany. A huge bundle went to a sculptor named Pompeo Leoni, who in turn tried to bring order to the chaos by attacking Leonardo’s work with scissors and paste. If Leoni failed to see a connection between individual sketches on a given page, he simply cut them apart. He pasted the fragments onto sheets of paper, then bound and sold them. Leonardo’s tattered and torn legacy began to sprinkle across the libraries of Europe like confetti. A large part of the legacy is gone. About half of Melzi’s roughly ten thousand pages went missing. Studying the rest affords ample opportunity to admire the master’s spectacular drawings, but the connections have been severed, and the spirit of Leonardo is no longer evident.

Even the plunderers did not diminish Leonardo’s posthumous fame; if anything, the gaps in Leonardo’s story created openings for myths. There are countless artists whose works have been preserved perfectly and are accessible to all, yet their names live on for no more than a few specialists. Leonardo, by contrast, whose works on public display number fewer than two dozen, continues to fascinate millions, half a millennium after his death.

The public is drawn to his works of art, of course, but even more to the man who created them. How could one individual fuse within himself what appeared to be knowledge of the entire world—and translate this knowledge into an unparalleled oeuvre? How was he able to create epoch-making paintings—and at the same time immerse himself in designing flying machines, robots, and all kinds of other devices and in contemplating a broad range of scientific questions? It seems miraculous that any one person could make his mark in so many areas in the course of a lifetime.

In 1550, his first biographer, the Tuscan painter and architect Giorgio Vasari, called Leonardo “divinely inspired.”3 The more time went by, the harder it was to understand how a man of the fifteenth century could have produced all these works. When the first facsimiles of Leonardo’s scattered sketches were made available to the public toward the end of the nineteenth century, Leonardo’s stature grew immensely, and he became the epitome of the “universal genius.” Even Sigmund Freud, the father of psychoanalysis, shared the romantic sentiment that Leonardo was a man far ahead of his time: The artist, he declared, was like a man who awoke too early in the darkness, while all others were still asleep. Few admirers of the Mona Lisa, The Last Supper, and the rarely displayed drawings would disagree.

Additional documents by and about Leonardo, the son of Ser Piero from Vinci, bolstered his legendary status. His notes and the statements of contemporaries portrayed him as a highly contradictory and extravagant character. He proudly noted that in contrast to sculptors, he did not have to dirty his hands when he painted—yet he dissected dozens of decaying corpses. He upheld high moral values as a vegetarian and a pacifist—while designing weapons of mass destruction for bloodthirsty tyrants. He adopted a critical stance in matters of religion and was even called a heretic, yet his paintings suggest profound devoutness, and near the end of his life, he even joined a religious order.

While the artists of his era wore simple craftsman’s garb, he dressed in a knee-length pink cloak and had jewel-studded rings on his fingers. A contemporary, Anonimo Gaddiano, reported that “his beard came down to the middle of his breast and was well-combed and curled.”4  A portrait (probably by Melzi) shows Leonardo as a man in the prime of life, with perfectly proportioned features and laugh lines at the corners of his eyes (see image at the beginning of this chapter). He was said to be extremely attractive and sophisticated, have a lovely singing  voice, and play the lute. But some passages in his notes suggest that he was terribly lonely.

The fact that Leonardo made it difficult for us to understand him only heightens his allure. The more enigmatic an individual, the greater the temptation to fill in the blanks with fantasies. Leonardo leads us to indulge in dreams. Just as people who have recently fallen in love tend to see their own ideals in the object of their affections, Leonardo functions as a mirror of our own desires. We revere his greatness of mind, his success—and his immortality. In describing the lasting lure of Leonardo da Vinci, the French poet Paul Valéry wrote in 1894 that what remains of a person are the dreams we associate with his name.

But Leonardo has much more to offer us today than just a dream. The true significance of his achievements has become more fully apparent to us in recent years, now that researchers have devoted several decades to reviewing the pages and folios from Melzi’s villa and reassembling the fragments of Leonardo’s notebooks that were scattered throughout Europe and America. The spectacular discovery of a long-lost codex also shed new light on Leonardo’s oeuvre. Leonardo is now finally taken seriously not just as an artist, but also as an explorer of our world. In recent years, experts in every conceivable field have begun to focus their interest on his sketches and writings. In the past, scholars who studied Leonardo were primarily art historians, who typically found many of his designs and ideas difficult to fathom. When heart surgeons, physicists, and engineers now look at these same projects from the perspectives of their respective fields, they are amazed at what they find.

Perspectives of these kinds form the basis for this book. It is not intended as a standard biography of a masterful artist as much as an attempt to get inside the mind of one of the most extraordinary individuals who ever lived—and to see the world through his eyes. The  unique documentation provided by his notebooks enables us to track the development of his ideas. Nearly five hundred years after his death, we are able for the first time to read and understand these notes as they were conceived—and to learn from Leonardo.

His most precious legacy turns out to be neither the twenty-one paintings nor the approximately one hundred thousand drawings and sketches he left behind, but rather his creation of a new way of thinking, which can serve as a source of inspiration today more than ever.

His approach enabled him to find answers in an era in which old certainties had been thrown into question and people had to cope with unforeseen new problems—just as we do today. Leonardo was far more than an outstanding artist. In exploring the world around him, he invented it anew.






I

THE GAZE


DARSHAN IS THE NAME INDIAN philosophy gives to visions of the divine on earth. Meeting a guru can be darshan, but generally it entails an encounter with an idol. Devout Hindus undertake long journeys to experience darshan. When they reach their destination, they wend their way through often labyrinthine temples and push past thousands of other pilgrims into a cramped, gloomy inner sanctum, where they finally see the idol with their own eyes.

I couldn’t help but think of darshan, the destination of all pilgrimages, when I visited the Louvre to do research for this book. The trail to the Mona Lisa also leads through winding corridors, through the underworld. In the pyramids of the Louvre, throngs of museum visitors descend into a gigantic hall, where escalators suck in the masses and convey them back up past all manner of mezzanines and colonnades. Then they have to walk through a long gallery, past dozens of master-pieces of Italian art, each of which would merit careful examination. Even so, nearly all visitors make a beeline for their goal, guided by signs in fifteen languages.
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The visage of the Mona Lisa

I had come to Paris because the Louvre has more paintings by Leonardo on display than anywhere else in the world. The Mona Lisa  tempted me least of all. I felt as though I’d seen her face far too often already—on prints, posters, coffee cups, with and without a mustache. But I couldn’t tear myself away from it. Out of the corner of my eye I noticed that I could have had The Virgin of the Rocks, The Virgin and Child with St. Anne, and St. John the Baptist virtually all to myself. Hardly anyone stopped to look at these important works by Leonardo.

Without giving the matter much more thought, I joined the stream of people in the center of the gallery heading into one of the largest halls of this former royal palace. It was here that Napoleon III once held his state meetings. Today a gigantic wall divides the back third of the hall; anyone who has visited a Greek Orthodox cathedral will be reminded of the ikonostasis, the flower-bedecked partition that separates the common worshipers from the sanctuary. The wall in the Louvre, though, tall and wide enough to accommodate a small apartment building, features a single display case made of bulletproof glass and an oak table about the size of an altar.

No one gets close. Upon entering the hall, people have to squeeze into a funnel-shaped cordoned area with hundreds of other visitors and hope for some of the fortunate few way up front to leave the enclosed area so that others can move up. Even when you finally make it all the way up, you are still about thirty feet from the display case, held back by two more insurmountable cordons and a row of security guards, but you can still pick out a smiling, rather full woman’s face behind the glass. The second striking feature is those brightly lit hands, which the woman in the portrait holds crossed in front of her black dress. Many tourists want to capture this image with their cameras, but the guards will not hear of it. When they see flashbulbs go off, they pounce on the offenders with a cry of “No photo!” and order them to leave.
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In front of the Mona Lisa

For the most part, though, the hall is absolutely silent, aside from hushed assertions in every imaginable European and Asian language that Mona Lisa is looking right at them, that her smile grows more intense as they stare at it. Behind me, I heard a German visitor murmur in a broad Franconian dialect that this museum was very well organized. Audio guides explain the masterpiece to tourists wearing earphones.

Awestruck visitors stand riveted in front of the display case. I suddenly had the feeling that I was experiencing something quite special as well. But why? Under normal lighting, the onlookers tend to see themselves reflected in the mirroring bulletproof glass. Only when the sun in the Parisian sky is at just the right angle over the glass ceiling can they recognize the finer points in Mona Lisa’s features. A careful look reveals how painstakingly Leonardo must have calculated each individual effect in this painting. The shadow play around the eyes, for instance, is easy to discern even from a great distance, and makes the gaze of the young woman look deeply penetrating. But the elusive portrait does not yield much more even under optimal lighting conditions. The face on the painting, which is just under thirty inches high, is not even life-size, and the splendors of the landscape in the background cannot even begin to be appreciated from this distance. Even so, the Mona Lisa is a commanding presence in her glass case.

What makes this picture so extraordinary that it attracts more than five million visitors every year? Why did this painting, catalogued with Louvre inventory number 779, the portrait of a Florentine housewife of no more than average beauty, become the most famous artwork in the world?

The hordes in the Louvre cannot really study Leonardo’s artwork; with all the pushing and shoving, they can barely catch an unhurried glimpse of it. Perhaps the effect of the pilgrimage to the Mona Lisa is far more direct. Anyone who has made the trip to the French capital and dealt with the escalators and the lines in the museum and finally comes face-to-face with the Mona Lisa, the best-known painting in the world, is witness to the fact that an original of all the Mona Lisas on advertisements, postcards, and screensavers really does exist. Right there is the poplar panel that Leonardo held in his own hands. He worked on it for more than four years, then chose not to part with it for the remaining ten years of his life. The visitor to the Louvre is up close to an object that Leonardo took along on his travels from Florence to Rome, from Rome to Milan, and then to the French court. It seems beside the point that it is easier to make out the fine details of Leonardo’s painting on any halfway decent print.


Darshan is not an aesthetic treat: the holy statues, which devout Hindus endure days of train travel to see, are often little more than roughly hewn stones. The Greek Orthodox never gain a full view of their miracle-working icons; a covering of hammered silver conceals the bodies of Jesus and Mary. But precisely because the devout cannot describe why the image is so compelling, it seems infinitely worthy of reverence. Darshan is an encounter with mystery.

The Mona Lisa is an attraction because it is the Mona Lisa. We are incapable of viewing this painting as just a picture. Everyone in the Louvre has heard about this lady’s inscrutable smile. She sometimes  looks as though she is peering down at the whole business somewhat mockingly. And the longer you gaze at her, the more you wonder why she is smiling—if she is—where she is sitting, and, above all, who she is. So many myths have sprung up around each individual enigma that the legends about the Mona Lisa have come to seem even more remarkable than the painting itself.

But how did the Mona Lisa become the Mona Lisa? Immersing yourself in the literature about this painting feels like roaming through a world of fantasy. One of the first—and still most impressive—of the many testaments to its magic was written by the British art critic Walter Pater in 1869, who regarded the Mona Lisa as the archetype of femininity, a force that preceded creation and would live well beyond it. Mona Lisa’s eyelids may look “a little weary,” but it is no wonder:

She is older than the rocks among which she sits;  
Like the vampire,  
She has been dead many times,  
And learned the secrets of the grave;  
And has been a diver in the deep seas,  
And keeps their fallen day about her  
And trafficked for strange webs with Eastern merchants;  
And, as Leda, was the mother of Helen of Troy,  
And, as St. Anne,  
Was the mother of Mary;  
And all this has been to her but as the sound of lyres and flutes,  
And lives  
Only in the delicacy  
With which it has moulded the changing lineaments,  
And tinged the eyelids and the hands1







Less lofty commentators have focused on finding out whose face was on the picture. There is still disagreement on this issue today. Most experts now concur with Leonardo’s first biographer, Giorgio Vasari, that a Florentine woman named Lisa Gherardini posed for it. Gherardini’s husband, a silk merchant named Francesco del Giocondo, probably commissioned the work to celebrate the imminent birth of their son Andrea. If that is the case, the Mona Lisa is the portrait of a pregnant woman.

But Leonardo never parted with this painting. And no one knows how the painting was transformed during the years Leonardo spent reworking it. Some researchers think that Leonardo kept the painting for himself because after all the changes he made, Lisa Gherardini was barely recognizable on it. The Italian literary scholar Carlo Vecce claims that the Mona Lisa we see today was a courtesan, namely Isabella Gualanda, whose clientele was drawn from the upper echelons of society while Leonardo was living in Rome. When a rich patron commissioned a portrait of this woman, the story goes, Leonardo simply recycled the unfinished painting of Lisa Gherardini. While it is certainly possible, the idea that this much-admired painting actually portrays a high-class prostitute has not been substantiated.2 To his credit, Vecce sticks quite close to the historical sources; he is the author of the most detailed Leonardo biography to date.3


Lillian Schwartz, a New York artist, came up with an even bolder theory, which became the subject of a cover story in Scientific American  in 1995.4 Using image editing software, she concluded that Leonardo and Mona Lisa were one and the same person. As the Tuscans were fond of saying in Leonardo’s era: “Every painter paints himself.” And this, in Schwartz’s view, is precisely what Leonardo did. When he worked on the unfinished painting for years without a sitter, he used his own face as a model.
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Turin self-portrait

Schwartz conducted a computer analysis of the most famous of all of Leonardo’s self-portraits, the original of which is a red chalk drawing now housed in Turin. The artist is an old man. Flowing hair and beard frame his face, which appears deeply skeptical and even a bit mocking. The corners of his mouth are turned down, and he has prominent cheekbones. His face is lined with wrinkles across his forehead, at the corners of his eyes, and the area extending from his nostrils to the outer edges of his lips. The upper lip is thin, little more than a line, as  though there were no incisors beneath it. The deep-set eyes are piercing, but the barely visible pupils are not trained on the viewer; they are fixed on a point somewhere in the distance.

The expressions on these two pictures could hardly be more different. Moreover, Mona Lisa is looking to the left, and the old man to the right. But when Schwartz flipped the self-portrait and super - imposed the two images, they fit exactly. The distance between the eyes, the size of the mouth, even the cheekbones of the old man and the young woman are identical. The deviations amount to less than 2 percent. And the two pictures feature the exact same prominent brow, which protrudes in a manner that is typically male. Schwartz claims that Leonardo even encrypted a clue that he was portraying himself: Along the upper edge of Mona Lisa’s black bodice, the artist drew countless knotted cloverleaf patterns in a wickerwork design. The Italian word for wickerwork—vinco—is nearly identical to the name of Leonardo’s birthplace.

Leonardo was a master of concealment; that much is certain. He loved entertaining people with fanciful tales and puzzles, and there are dozens of clever wordplays and picture puzzles tucked away in his manuscripts. Now and then he also encoded notes about his inventions and plans for the future to shield them from prying eyes. But first and foremost he sought to conceal himself from his fellow man. On the rare occasions that he made reference to his feelings and desires on the six thousand extant pages of his diaries, he obscured his identity by substituting animals for people, for instance, and assuming the role of a mythical figure.

Even so, art historians consider Lillian Schwartz’s theory implausible. They dismiss the idea that the portrait of the Mona Lisa is that of Leonardo himself, and point out the lack of historical evidence for this theory. The wordplay with the knots proves nothing, they contend,  and the fact that the faces fit together so well simply reflects a similarity of artistic technique.

Perhaps Schwartz was just concocting an amusing game involving a painter and his most famous model—two larger-than-life figures who make it difficult for us to distinguish reality from invention. But neither Schwartz nor her critics can explain why it is that in surveys today more than 85 percent of people, when asked to name a famous work of art, respond with the Mona Lisa.5 (In second place is Van Gogh’s Sunflowers series, named by a mere 4 percent of respondents.) In religious portraits, a story of a miracle invariably precedes veneration of a subject’s artistic representation. But no one has claimed that Mona Lisa, the subject of the portrait to end all portraits, performed miracles. So it must be Leonardo’s special way of painting that is responsible for the extraordinary fascination that this work of art holds for us.




THE ARTIST AS NEUROSCIENTIST 

One of the first to marvel at the Mona Lisa was Raphael. This painter, whom we today associate primarily with lovely pictures of the Virgin Mary, must have had access to Leonardo’s workshop in Florence. In any case, the Louvre has a document the size of a sheet of paper on which Raphael drew the unfinished Mona Lisa with quick strokes of the pen. The woman portrayed here displays the features as we know them today, but she is unsmiling. Her face seems narrower, more feminine, and younger, and there is no background landscape. This was evidently how Leonardo’s painting looked in about 1504.

Raphael’s impressions from Leonardo’s studio were fresh in his mind when he painted the Lady with a Unicorn and the Portrait of Maddalena Doni. Both subjects are seated on a balcony in front of an open landscape. Their left shoulders are rotated toward their viewers, and  their overall pose is strikingly similar to the Mona Lisa, right down to the positions of their hands. (This unique pose was Leonardo’s invention and is found nowhere else in the art of the period.6) Raphael’s technique is flawless; although he was barely over twenty at the time, he was already regarded as a great master. In contrast to Mona Lisa, the fair-haired lady with the unicorn is a beauty by today’s standards. If she were to step out of the picture frame and walk down the street, she would be sure to collect admiring glances.
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Raphael, Lady with a Unicorn

Nonetheless, the woman with the mythical beast on her lap has never achieved worldwide fame. If you stand in front of Raphael’s picture, you soon notice that this painting is far less compelling than its  model. The difference goes beyond the magic of the names Mona Lisa  and Leonardo. The lady with the unicorn is certainly beautiful and the skill of her creator estimable, but the painting fails to move us.

The effect of the Mona Lisa can be summed up in two words: She lives. The British art historian Martin Kemp, a Leonardo expert, has provided this apt description of how her face engages her spectators: “She reacts to us, and we cannot but react to her. Leonardo is playing upon one of our most basic human instincts—our irresistible tendency to read the facial signs of character and expression in everyone we meet. We are all intuitive physiognomists at heart. No matter how many times our expectation of character on the basis of facial signs may be proved false, we cannot stop ourselves doing it.”7


Leonardo himself considered it his chief goal to arouse feelings in spectators. Artists, he said, are “the grandsons unto God,” because they could “dismay folk by hellish fictions” if they so desired.8 But how can a dead piece of canvas stir emotions? Leonardo contended that spectators unconsciously project themselves onto the figures on the picture, not as a mere mental exercise—or even consciously—but in a direct fashion that allows them to experience the emotions of the people on the canvas within their own bodies. Smiling and yawning are known to be contagious because we unintentionally imitate the movements of others; we can also suffer inner torment just by seeing someone wracked with pain.

Leon Battista Alberti, a guiding intellectual force in Renaissance art, had written an influential book on painting back in 1435 that urged artists to make the most of this effect. Leonardo concurred: “The painter’s most important consideration is for the movement of each figure to express its state of mind—desire, disdain, anger, sympathy, and so forth. . . . Otherwise art is not good.”9 And if the work is successful, it triggers physical manifestations in the spectator: “If the  picture depicts horror, fear, flight, sorrow, weeping and lament, or enjoyment, pleasure, laughter, or similar conditions, the minds of those who regard it should make their limbs move in such a way as to make the spectator feel that he is in the same situations as the figures on the picture.”10


In the past few years, brain research has proved that this seemingly implausible idea really does hold true. Neurophysiologists have even isolated specific brain cells that enable us to empathize with other people while we observe them. Because these neurons mirror the motions of others within our own bodies, they are called mirror neurons. These neurons make our facial muscles break into a smile when we see a happy person. The brain then interprets these muscle movements as an expression of our own pleasure—and actually makes us experience good feelings.11


Leonardo structured his pictures accordingly nearly half a millennium ago without the benefit of these modern neuropsychological insights. “Most painters are also neurologists,” explains London scientist Semir Zeki, an expert in the neurobiology of vision. “They are those who have experimented upon and, without ever realizing it, understood something about the organization of the visual brain.”12





NOSES FROM THE CONSTRUCTION KIT 

How are facial expressions and human emotions connected? Leonardo spent a great deal of time pondering this question. Only a painter who knows the subtlest variations in facial expressions can portray them convincingly enough to effect an emotional impact on the viewer.

Leonardo’s notebooks feature the full spectrum of faces, in virtually every shape and expression. Vasari reports that Leonardo often followed a person around for an entire day on the street if he had a striking  appearance. Thus the study of the notebooks becomes a journey through the gamut of the human countenance. There are young women and old men, with faces ranging from the aristocratic to the uncouth. We see joy, devotion, pride, and bitterness. Some heads are fully realized, with light and shadow; others are hastily sketched with just a few strokes of the pen. Still others have extremely distorted features, like caricatures, as though Leonardo was aiming to grasp certain facial expressions by exaggerating them.

Elsewhere we find a whole catalogue of human noses. Leonardo created a system to classify the many shapes of noses, from the aquiline to the bulbous: First they were sorted by basic types, such as straight or rounded, second by how they are curved, both above and below the center, and whether these curves were convex or concave—or neither. Using variables of these kinds, he explained, the painter could not only form a mental image of an unknown face, but also create new faces from a set of component parts.13


Above all, Leonardo wanted to know how facial expressions are formed. He dissected the heads of cadavers to expose the facial muscles and found that the lips were actually muscles that compress the mouth, while lateral muscles draw back to widen it when we laugh. He identified the cranial bones where these muscles begin and how the skin of the face alters its shape as they move. He even went so far as to ascertain the interplay of these muscles with the brain, discovering nerves that guide muscle movements and thus bring about the expression of feelings.14


No other artist of his era came close to penetrating this deeply into the mysteries of human nature. The knowledge Leonardo gained enabled him to juggle the features of Mona Lisa and the feelings of her viewers so masterfully. For example, the features of the young woman are not symmetrical: the left corner of her mouth is higher than the  right, and the shadow above her left eye is more pronounced. Each side conveys a different mood. If you cover the left half of Mona Lisa’s face, she seems serious, but the other side displays a distinct smile.
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Grotesque heads

Facial expressions often contain subtle asymmetries of this kind because the brain is divided into two hemispheres that target the two sides of the body in mirror image. The left side of the brain controls the muscles of the right side of the face, while the right side of the brain is in charge of facial expressions on the left. And because the right hemisphere is more directly responsible than its counterpart for processing emotions, feelings are usually expressed more prominently on the left side of the face. We normally fail to register this difference  because we look at faces as a whole. Experiments conducted during the past few years have clearly established these connections.15


But Leonardo was keenly aware of these subtle effects, and he employed them to make Mona Lisa’s face appear inscrutable by exaggerating the natural differences between the two sides of the face, thus making the viewer wonder what the young woman might be thinking or feeling. As Paul Ekman and J. C. Hager have demonstrated, facial asymmetry becomes more pronounced when a person masks annoyance with a smile or otherwise feigns feelings. What does Mona Lisa wish to hide from us?16


Leonardo did all he could to heighten the mystery. Even if each side of the face is considered independently, the lack of sharp outlines makes it difficult to figure out what it expresses, and the transitions between the various parts of the face and between light and shadow are blurred. Where we expect the skin of Mona Lisa to be, we are actually seeing only unbounded patches of color; from the red on her cheeks to the olive-green on her chin, the shades blend without our being aware of it. This effect, known as sfumato, makes us think that the face is moving in relation to us; actually, though, it is our own gaze that does not linger in any one place, because Leonardo does not offer it anywhere to alight.17


Leonardo evidently knew which subtle deviations would convey a very different impression. A slight modification of the area around the mouth is enough to make a happy face look sad—and vice versa. The Russian-American visual neuroscientist Leonid Kontsevich produced metamorphoses of this kind by placing a blurring filter of “random visual noise” over Mona Lisa’s mouth on a computer monitor to make her lips and the adjacent areas of the cheek and chin look as though they are on a snowy television screen. Sure enough, some of the resultant images suggest such torment that we might think Lisa  Gherardini had just spent weeks coping with devastating news.18 That is how strongly we react to the slightest of variations when reading faces. Of course, Leonardo had already worked this blurring effect into the original painting; Kontsevich had merely to enhance it. The expression on Mona Lisa’s face remains an unfathomable enigma. And because the look on another person’s face automatically triggers emotions in the viewer, every encounter with this picture becomes an emotional roller coaster.
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“What makes Mona Lisa smile?”




PYRAMIDAL LAW 

Leonardo was able to manipulate our perceptions so brilliantly because of his unique ability to track his own. He noticed that a burning piece of wood flying through the air leaves a trail of light in the eye. His notes describe the movements of a dragonfly: “The dragonfly flies with four wings, and when the anterior are raised, the posterior are dropped.”19 Pictures taken on today’s high-speed cameras prove that he was essentially correct, apart from the fact that during a dragonfly’s descent, the front pair of wings is ahead of the back pair by an eightieth of a second, while the upward movement is synchronized. But who could blame Leonardo for this minor inaccuracy? It is amazing that he was able to detect the phases of wing movement with the naked eye at all. Normally we do not perceive even movements that are eight times slower—it takes humans an average of about a tenth of a second to register images.

Was Leonardo really blessed with an “inhumanly sharp eye,” as British art historian Kenneth Clark claimed? Perhaps he was simply able to draw the correct inferences from minuscule distinctions. Leonardo may have noticed a tiny imbalance in the flight of the dragonfly—which in itself would be quite astonishing—and figured out its implications. His notebooks are full of reflections inspired by details other people would likely deem insignificant and ignore. Leonardo, however, refused to take anything for granted. His mind worked like that of a child seeing everything for the first time and always wondering why things are the way they are and whether it might be possible for them to be some altogether different way.

For Leonardo, seeing something with his own eyes was the starting point of all knowledge, but he did not put blind faith in his vision. Precisely because he examined everything so scrupulously, he knew how  tricky human perception could be. In countless passages in his notebooks he remarked that some objects simply cannot be the way they appear. The subtlest irregularities caught his eye: that we regard buildings as bigger in the fog, that we have crisp vision in only one small area of our field of vision, 20 and that the colors at the edge of a surface are brighter and more sharply defined than in the center.21


An artist who understands how to portray these effects artistically can create amazingly realistic paintings. However, in order to apply the rules of optics, you first have to grasp them.22 In Leonardo’s view, “the painter who draws by practice and judgment of the eye without the use of reason is like a mirror that copies everything placed in front of it without knowledge of the same.”23


Leonardo began experimenting with optical instruments in the very early years of his career, perhaps even during his apprenticeship to the painter Verrocchio. He designed concave mirrors and machines to polish them, as well as a floodlight with a lens that clustered candlelight.24  He spent years refining the rules of perspective, which were quite imprecise at the time; his subsequent study of spatial representation led him to the laws of optics. Using a perspectograph, Leonardo was able to establish that objects appear only half as large when they are twice as far from the viewer—which leading authorities of antiquity and even many of Leonardo’s contemporaries disputed.25


Leonardo used the term “pyramidal law” to designate the manner in which objects appear to grow or shrink in relation to our distance from them. Light rays drawn from the eye of the viewer to the corners of an object form a pyramid. Although Leon Battista Alberti had established this fact back in 1435, he failed to recognize its broader implications. Leonardo realized that an immutable geometric law was at work here, namely that the apparent size of an object increases or decreases according to its distance from the viewer. Later he applied this  principle to many other problems. Numerical relations that could be sketched with a few quick strokes of the pen must have been quite an eye-opener for Leonardo, whose limited education had never allowed him to master even the basics of arithmetic, for they provided him a point of access to science that built on his extraordinary visual talent.

We find the Mona Lisa so riveting because it incorporated many of the optical rules Leonardo had discovered and enabled him to bring enormous depth to the picture, which can make the young woman seem like an almost incorporeal being. Viewers who focus on the background find that Lisa Gherardini is like a spectral vision floating somewhere in the ether between themselves and the infinitely distant landscape.

[image: 010]

Perspectograph

In the notebook now known as the Codex Leicester, Leonardo recorded not only his observations about how proportions change in relation to distance, but also how light is transformed as it passes through the atmosphere as “minute and insensible atoms” scatter it.26
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