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			Dedication

			To Niamh and Lorcan

		

		
			Epigraphs

			Having wandered some distance among gloomy rocks, I came to the entrance of a great cavern, the likes of which I had never seen. I stood for some time in front of it in astonishment. I bent over, resting my left hand on my knee, while shading my eyes with my right. I squinted, shifting first one way and then the other, to see whether I could ascertain anything inside, but this was hindered by the deep darkness within. After having remained there some time, two contrary emotions arose in me: fear and desire – fear of the threatening dark cavern, desire to see whether there were any marvellous thing within it.

			LEONARDO DA VINCI

			The politics of Leonardo scholarship are like any other politics except that so far no blood is shed.

			SIR KENNETH CLARK

			Signs form a language, but not the one you think you know.

			ITALO CALVINO

			It ain’t where ya from, it’s where ya at

			ERIC B. & RAKIM

		

		
			PROLOGUE

			The Legend of Leonardo

			Centuries ago, in an age when the world was still ruled by monarchs and dukes and countesses dressed in velvet and golden brocade, there lived a man of illegitimate birth, as warm-hearted in his disposition as he was boundless in his curiosity, fierce in his intellect and skilful with his hands. This man was engineer, architect, designer, scientist and painter – the greatest painter, say many, who had ever lived. A genius, say others, who had brought the modern world into being. His pictures were both real and ideal, more beautiful than anything ever seen before. He studied the natural world in its tiniest details, from the leaves on trees to the paws of bears, and in its hidden rules, such as the proportions of the human face and body. He looked far and peered close, sketching the pale horizons of mountains and peeling back men’s skin so he could see the muscles and arteries that lay beneath.

			But this artist was also an enigma. When he died, he left riddles and tricks for those who wished to cherish his memory and preserve his legacy. Sometimes his masterpieces were painted with colours that faded or crumbled even before he had finished the work; others were sealed with varnishes that made them darker and darker with the passing of decades. Like many great men, he seemingly cared little for the gift God had given him, painting little and slowly, and instead burying himself in the notebooks that he filled with scribbles of magnificent ideas, which he had neither the patience nor the technology to build. He made fewer paintings than any other great artist in history, and even fewer have survived: at most only nineteen.

			In the centuries that followed his death, people yearned to possess more of his work than they had; there were never enough pictures by this artist to satisfy the world’s craving for his images. Myths and theories proliferated about the pictures that had been lost, hidden or painted over. In the institutes of learning devoted to the arts, there was no higher calling than the study of this artist’s work; and among those scholars who studied his art, there was no greater glory than discovering a lost or forgotten painting, drawing or sculpture by his hand.

			The stakes were high – and, if you fell on them, sharp. The artist never signed or dated his work. He had many pupils, whom he taught to paint as skilfully as himself, in exact imitation of his style, and they produced hundreds of copies of his works. Occasionally, a contemporary recorded, he would add the final touches himself – a fact which further confused posterity. Knowing the risks, the wisest scholars sought to resist the temptation to identify a lost work of art, preferring to explore an overlooked fragment or a half-finished sentence in the artist’s notebooks. But, eventually, many succumbed to the allure of buried treasure. The corridors of art history libraries were full of the wailing ghosts of professors whose life’s work had been destroyed by the chimera of a ‘new’ Leonardo they believed they had found; the headlines, news reports and celebrations that greeted their discovery were replaced within years, if not months, by academic derision for what was now revealed to be a forgery or copy, betrayed by paint that had been applied too loosely, or colours pronounced too dominant, or in which there was a trim in the costume that belonged to an incongruous era.

			This artist, Leonardo da Vinci, was just like the sun. He was the brightest planet in the art history cosmos. Scholars who flew too close to him found their books suddenly aflame and themselves engulfed in the fire of ambition. Yet still their attempts continued …

		

		
			PART I

		

		
			CHAPTER 1

			Flight to London

			Robert Simon had plenty of legroom on his flight to London in May 2008. He was flying first class, an unusual luxury for this comfortably successful but unostentatious Old Masters dealer, president of the invitation-only American Private Art Dealers Association. During moments of transatlantic turbulence he cast a glance down the aisle at one of the first class cabin’s cupboards, where he had been given permission to stow a slim but oversized case.

			It contained a Renaissance painting, 66cm high and 45cm across, of a ‘half-figure’, to use the old-fashioned art historical term, of Christ. The portrait composition showed the face, chest and arms, with one hand raised in blessing and the other holding a transparent orb. One reason Simon was worried about the painting was because he had not been able to afford the insurance premium he had been quoted for it. He had bought it three years earlier for around $10,000 – or so he had told the media – but it was now thought to be worth between one and two hundred million dollars.

			Far from being the life of luxury many people imagine, dealing in art can be a precarious existence even at the highest levels, because selling expensive paintings is, well, very expensive. Top-end galleries have vertiginous overheads. Walls have to be repainted for each show, catalogues printed, wealthy collectors wined and dined. Simon had spent tens of thousands of dollars restoring the boxed painting, and had not yet seen a penny return.

			Solidly built, medium height, Jewish, fifty-something, soft-spoken, polite, Robert Simon is the kind of person who believes that modesty and understatement are rewarded by the higher forces which direct our lives. He projects a pleasant, but slightly brittle calm. ‘Loose lips sink ships,’ he likes to say, repurposing a slogan emblazoned on American propaganda posters in the Second World War to the business of art.

			Simon leant backwards in his seat. He was overcome by that mood men fall into when they know the die has been cast, the pieces arranged on the board, and there is nothing more they can do except perform a sequence of now predetermined actions. There could be no more organising, influencing, persuading. It was all done, to the best of his abilities. The confinement of the long pod of the aircraft cabin and the sensation of forward motion provided by the thrust of four jet engines combined into a physical metaphor for this moment in his life.

			Alongside the submarine, the parachute and the machine gun, the aeroplane was the most famous invention anticipated by the artist who had consumed Simon’s life for the previous five years. Leonardo da Vinci was not the first human who had designed flying machines, and it is likely he never built one himself, but he had studied the subject for longer, written more, and drawn designs of greater sophistication than anyone before him. His ideas for human flight were based on years of watching and analysing the airborne movements of birds, bats and flying insects, and recording his observations in notes and drawings. As Simon felt air currents lifting up the plane, he recalled how Leonardo was the first to recognise that the movement of air was as important to a bird’s flight as the movement of its wings.

			On 15 April 1505 Leonardo completed a draft treatise On the Flight of Birds, also known as the Turin Codex. It was only about forty pages long, filled with unusually neat lines of text, written in black ink in his trademark mirrored handwriting, right to left, interspersed with geometric diagrams, and the margins sometimes decorated with tiny, beautiful sketches of birds in flight. Leonardo’s early ornithopters, or ‘birdcraft’, had wings shaped like a bat’s, because, as he wrote, a bat’s wing has ‘a permeable membrane’ and could be more lightly constructed than ‘the wings of feathered birds’, which had to be ‘more powerful in bone and tendon’. Leonardo positioned his pilot horizontally in a frame underneath the two wings, where he was to use his arms and legs to push a system of rods and levers to make them flap. Historians say Leonardo soon came to realise that the human body was too heavy, and its muscles too weak, to provide enough power for flight, so his later designs had fixed wings and were more like gliders. He imagined launching one, appropriately, from a mountain ‘named after a great bird’, referring to Monte Ceceri, or ‘Mount Swan’, in Tuscany. Relishing the avian metaphors, Leonardo wrote that his ‘great bird will take its first flight on the back of the great swan, filling the universe with amazement, filling all writings with its renown and bringing glory to the nest in which it was born’. Nothing he designed ever flew. The contraptions were almost daft, but there was prophetic genius in his perception of the natural phenomena and laws of nature which gave rise to his machines.

			Robert Simon knew that, whatever the outcome of this trip – and that really could be everything or nothing – it marked the pinnacle of his career to date in the art world. If everything went well, he would probably earn a place in the art history books. If not, he would remain respected but unexceptional. This flight also represented the apogee of something more personal. In common with most art dealers, there was a motivation behind his career which had nothing to do with money or success, and which had shaped his life for somewhat longer: an unconditional, unrelenting love for art; not modern and contemporary art with its splodges, squiggles and splats, but the great art of the past, especially the Renaissance, in which the eternal stories of the Bible and of Ancient Greece and Rome were brought to life by the melodramatic gestures of bearded men and golden-haired women, amidst thick gleaming crumples of silk and satin cloth, set against a classical backdrop of esplanades and porticos, temples and fortresses.

			When he was fifteen, Simon went on a school trip to Italy. He remembers the winding roads of the hills around Florence, the low sun flashing through the cypress trees as the bus drove towards the town of Vinci, the birthplace of Leonardo da Vinci, from Vinci. (By coincidence, my parents would take me on a similar trip in my own teenage years.) ‘Leonardo has been my deity for most of my life – and I am not alone,’ Simon told me. ‘He’s my idea of the greatest person that civilisation has produced.’ Over the decades Simon had seen every major Leonardo exhibition that had been staged, and every Leonardo painting, and ‘as many drawings as I could’. His professional life, which now revolved around Leonardo, had taken him once before into the artist’s sphere, in 1993, when he was asked to examine the Leicester Codex, one of Leonardo’s revered manuscripts, for its owners. It is now owned by Bill Gates, but then belonged to the oil magnate Armand Hammer’s foundation.

			Simon’s family were well-to-do but had not been deeply involved in art. His father was a salesman of eyeglasses. Simon was sent to an exclusive, academically orientated high school, Horace Mann School, in the New York suburb of Riverdale. Afterwards he specialised in medieval and Renaissance studies, and then art history, at Columbia University. He wrote his PhD on a newly discovered painting by the sixteenth-century Italian Mannerist painter Agnolo Bronzino, held in a private collection. A portrait of the Florentine Medici ruler Cosimo I in gleaming armour, it was known from the many copies, around twenty-five of them, which hung in museums and homes, or sat in storerooms around the world. Art historians had long considered that the original work was the one in the Uffizi, Florence’s famous museum. However, in a story with uncanny parallels to that of the painting that he was now taking to London, the young Simon had argued that he had identified an earlier original of this painting, the owners of which wished to remain anonymous. He published an article about it in the esteemed journal of connoisseurship and painting, the Burlington Magazine.1 The painting now hangs in an Australian museum, as a Bronzino, although some experts still believe it was painted by the artist’s assistants.

			Simon climbed the ladder of the art business slowly. He was a research fellow at the Metropolitan Museum in New York. He taught briefly. He considered entering the academic side of the art world. ‘The basic truth is I could not find an academic position in a place I liked,’ he says.

			He contributed reviews and articles to the Burlington Magazine, wrote catalogue essays about Italian Renaissance artists for Sotheby’s and minor museum exhibitions from Kansas to Milan. In the 1990s he also wrote catalogues for selling exhibitions at New York’s Berry-Hill Galleries, which collapsed under multiple lawsuits in the mid-2000s.

			Simon found employment as an appraiser, one of the more discreet jobs in the Old Masters art market. The appraiser is invited by a collector to assess the quality and value of a work of art, usually with an eye to a sale or purchase, also for divorce settlements and for gifting or loaning to museums, for which there are lucrative tax breaks which American collectors wisely take advantage of. Just as often, the appraiser answers a call from a family that has inherited artworks. ‘Often one is called in to value the estate of someone who has recently passed away, so it’s not exactly a pleasant situation. Maybe two months after a person’s died, you’re in an apartment and the place has not been touched and there are paintings still on the wall, often things that have been there for years and haven’t been cleaned. You’re looking at these paintings in poor light and poor conditions, and there’s a certain treasure-hunting feel to it, but it’s also compromised by the situation.’ Years of experience had taught Simon to peer through the gloom of dark rooms, and the dirt of unrestored and unloved paintings, to perceive a glimmer of quality and art history.

			Appraising is a job that embodies one of the great conundrums of the art world – the source of much suspicion and conspiracy theory – which is the interwovenness of scholarship and the market. As Simon says of his work as an appraiser, ‘It’s usually about the financial component, but often enough one has to do a fair amount of research to figure out what it is exactly that one is dealing with before one gets to the value stage.’ The appraiser needs to be as familiar with the development of an artist’s style as he or she is with archives of auctions and inventories, through which a painting’s history may be traced. And the appraiser needs to understand the parabolas of the rise or fall of an artist’s prices, as collated in subscription-only databases. This work, and indeed every kind of dealing in Old Masters, requires a capacious visual and factual memory. You need to be able to recall thousands of works of art, often in their smallest details.

			Robert Simon began working as a dealer in 1986, and set up his own gallery in the house he bought in Tuxedo Park, New York state, in the early 1990s. He specialised in European Renaissance and Baroque art, and also took an interest in colonial Latin American art. He followed up his discovery of the Bronzino portrait with a handful of other Renaissance finds: a Parmigianino here, a Pinturicchio there. Over the years he has sold a handful of paintings and sculptures to American museums in Los Angeles, Washington, Detroit, Yale and so on. Curators appeared to respond favourably to his low-key, insistently academic manner. But whatever his past successes, he is the first to admit that he had never sold a work of art as exceptional, or as expensive, as the one he had walked on board this aircraft with, carrying it in a custom-made aluminium and leather case supported by a long strap over his shoulder.

			Inside the elegant case was a painting depicting Salvator Mundi, Christ as Saviour of the World, which Simon now believed to be by Leonardo da Vinci. He had only heard informally who would be looking at his picture in London. A few months earlier in New York he had shown it to the director of Britain’s National Gallery, Nicholas Penny. Penny was impressed, thought it could be a Leonardo, and had sent one of his curators, Luke Syson, across the Atlantic to examine it. Syson had begun work on an ambitious Leonardo exhibition that would open several years later, and he saw potential in the painting too. Simon’s trip to London was Penny and Syson’s idea. It would be highly irregular, if not unprecedented, to include a recently discovered but unconfirmed work by such a famous artist, and one which was also currently on the market, in an exhibition at a museum of the international standing of London’s National Gallery. Syson and Penny decided to discreetly convene a panel of the greatest Leonardo scholars in the world to judge the painting behind closed doors, before taking a decision on whether to include it in their exhibition.

			Simon knew the odds would be stacked against him and his painting. There was a small army of Leonardists, as they were known, traversing the world, each with a long-lost and newly discovered Leonardo under their arm, trying to build an array of opinions favourable to their cause from museums and universities. Different art historians were allied to different paintings, and, such is the nature of academia today, all were competing with each other. There was the so-called Isleworth Mona Lisa, originally from a collection in a British country house but now owned by a consortium of investors who had set up a front organisation called the Mona Lisa Foundation. Western museums never showed it, but the Isleworth Mona Lisa had been exhibited in a luxury shopping centre in Shanghai. There was a Leonardo self-portrait, known as the Lucan Panel, discovered in southern Italy by an art historian who was also a member of a society linked to the Order of the Knights Templar, founded in the twelfth century, to which, legend has it, Leonardo himself had once belonged. That painting had been on show at a Czech castle, but was turned down by the University of Malta. The Victoria and Albert Museum in London had the Virgin with the Laughing Child, a small terracotta which it had long attributed to the Renaissance artist Rossellino, but which this or that art historian periodically tried to reclassify as Leonardo’s only known surviving sculpture. There was even another Salvator Mundi supposedly by Leonardo, known as the Ganay, named after its last known owner, the French resistance hero Jean Louis, Marquis de Ganay. The last time a painting’s reattribution to Leonardo had been widely accepted was ninety-nine years ago: the Benois Madonna, which today hangs in St Petersburg’s Hermitage Museum.

			When Old Master dealers are not selling established masterpieces on behalf of an important client – the easy side of the business – they spend their time finding lost, overlooked or simply underrated works of art, dusting them off, identifying their author and then attempting to sell them as something bigger and better than what they had originally bought them as. The game is to exercise ‘connoisseurship’, using the eye, as it is known, to spot undervalued works. ‘I liken this ability to recognise an artist from what he paints to knowing your best friend’s voice when he calls on the phone,’ Simon told me. ‘He doesn’t need to be identified, you just know, from a combination of the intonation of the voice, the timbre of it, the pattern of speech, the language that he or she might use. There are these elements that when put together amount to fairly distinctive patterns that you, as someone who knows this person, would recognise. That’s really the essence of connoisseurship. There are many in the art community and the art historical community who dismiss it as some sort of voodoo process, but it’s both very rational and at the same time is based on a subjective understanding of things certain people have a knack for, or have studied …’ It is not easy to find the right words to define this elusive process. No wonder Simon was nervous.

			It’s worth mentioning that the painting inside his case was a connoisseur’s worst nightmare. It had once been as damaged as any Renaissance painting could be. It had a great slash down the middle; the paint had been scraped away to the wood on parts of the most important part of any portrait, the face; it had broken into five pieces and was held together by a ramshackle combination of wooden batons on the back, known as a ‘cradle’. There was no contemporary documentation: not a contract, not an eyewitness account from the time, not a note in a margin about this painting, not one scintilla of evidence that dated from the lifetime of the artist, aside from the odd drawing of an arm or a torso, which bore only a partial resemblance to the finished picture. The painting had vanished from sight for a total of 184 of its estimated five hundred years of existence – 137 years between 1763 and 1900, and another forty-seven years between 1958 and 2005. When the great British art historian Ellis Waterhouse saw it at an auction in London in 1958, he scribbled one word in his catalogue: ‘wreck’.

			Robert Simon was on a high-risk mission. He hadn’t even been able to afford the insurance premium for the full worth of his hand luggage. The auction house Sotheby’s had helped him in the end by kindly writing a low valuation of the painting at only $50 million. His piece was fragile. He wasn’t sure it would survive the plane trip, let alone make it onto the walls of a world-class museum or into the saleroom of a famous auction house. The panel on which the painting had been executed had been pieced back together and beautifully restored, but under its freshly varnished surface lay a hidden flaw: a huge knot in the lower centre. When it was studied by technical panel specialists in Florence, they said it was the worst piece of wood they had ever seen.

		

		
			CHAPTER 2

			The Walnut Knot

			The countryside north of Milan sweeps slowly up towards the still blue lakes and then the jagged outline of the Alps. Before the land rises to alpine heights there are foothills and farmland that were once dotted with walnut trees, whose thick canopies of smooth-edged leaves shuffled in breezes and shook in winds. Their dense webs of branches broke up the hot sunlight, and farmyard cats scratched their backs on the trees’ distinctive, deeply furrowed dark bark. The trees grew quickly, developing thick trunks – up to two metres in diameter – and lived up to two hundred years. They are mentioned in medieval Italian legends about female shamans who summoned the spirit world by dancing around them. Millennia earlier, according to Roman myth, Jupiter, the most powerful of all the gods, subsisted on walnuts when he walked among men.

			In his notebooks, Leonardo studied the structure of the walnut and other trees in the same way he studied so many other phenomena of the natural world. He observed how the colouring of the leaves was a product of four things: direct light, lustre (reflected light), shadow and transparency. He went on to analyse more complicated principles governing the structure of trees. He discovered one of the basic mathematical laws of their growth, that the combined size of a tree’s branches is equal to the width of its trunk, and the smaller branches that spring from larger ones follow the same proportional rule. At the heart of Leonardo’s life work was this pairing of the minutely detailed observation of nature with an understanding of the principles governing the appearance and behaviour of things, which today we call empiricism. For Leonardo, something had to be understood before it could be drawn. In a note dated April 1490 in his largest set of notes, the Codex Atlanticus, he wrote: ‘The painter who merely copies by practice and judgement of the eye, without reason, is like the mirror, which imitates within itself all the things placed before it without cognition of their existence.’ In Leonardo’s paintings, the detail can be overwhelming. Each leaf, each fold of cloth, each curl of hair can be different from the one beside it, yet each may share the same formal structure.

			Leonardo’s mind was poised between the medieval and the modern eras,* which is one of the reasons he is such an iconic and mysterious character today. His notebooks give the thrilling sensation that the modern idea of knowledge is being invented on their pages. The Codex Atlanticus contains, amid the drawings of machines, aeroplanes, weaponry and human anatomy on its 1,119 pages, enigmatic prophecies that double as riddles for court entertainment, a literary genre dating back to the Middle Ages.1 For example: ‘There shall appear huge figures in human shape, and the nearer to you they approach, the more will their immense size diminish’ (shadows), and ‘You shall behold the bones of the dead, which by their rapid movement direct the fortunes of their mover’ (dice). He also predicted that ‘There will be many who will be moving one against the other, holding in their hands the sharp cutting iron. These will not do each other any hurt other than that caused by fatigue, for as one leans forward, the other draws back an equal space; but woe to him who intervenes between them, for in the end he will be left cut in pieces’ (a saw). The humble walnut tree, too, receives a mention here: ‘Within walnut trees, and other trees and plants, there shall be found very great hidden treasures.’ The walnut tree from which the single plank of wood was hewn on which the Salvator Mundi was painted was not concealing treasure, but it – or at least the section used for our painting – did hold its own secret: a deformity dangerous for artists.

			For many years the tree from which the Salvator Mundi sprang would have performed its duty providing nuts for culinary and medicinal purposes. Its annual harvest would have enriched Renaissance pasta dishes such as spiced walnut linguine, or fig and walnut ravioli, or would have been combined with the tops of the bitter rue plant in concoctions to ward off the plague. Then one day the decision would have been made to sell the wood of the tree. It would have been dug up with spades rather than felled with an axe, since the best wood is near the base. Some of the timber would have been used to make ornate carved tables, chairs and caskets for the homes of noblemen. Other blocks would be reverentially carved into statuettes of saints and placed on the ends of choir stalls, or in the niches of altars. The finest parts would be used for the intricate Renaissance craft of intarsia, or wood inlay: different types of wood, each a different shade, were cut into delicately shaped strips to build sepia pictures of landscapes or religious scenes, which were set into cabinets and desks. This walnut tree was cut into planks for all these purposes, and a single plank, 45cm wide and 66cm high, would become our painting.

			The walnut timber of the Salvator Mundi was brought on a cart to Milan, a city with a population of between 150,000 and 300,000 people. Three times the size of Florence, Milan was evolving in concentric rings, its population spilling out beyond the city walls into new suburbs. The nobles lived in high-walled palaces, with thick rusticated façades, behind which lay inner courtyards with trees and fountains and sculptures on pedestals, cut off from the noise of the street. The city skyline was dominated by the Duomo, the cathedral, in the centre, and in the north-west by the Castello Sforzesco, the palace of Milan’s ruler, Duke Ludovico Sforza. There were shipyards, taverns, bakeries, a debtors’ prison, cloth and shoe shops. There were quarters specialising in different trades: one full of mills producing cloth and paper, or sawmills for cutting wood; another grouping artisans working with wool; another with metalworkers. There were 237 churches, thirty-six monasteries, 126 schools and over a hundred practising artists. Milan was, in Leonardo’s own sharp words, a ‘great congregation of people’ who were ‘packed like goats one behind the other, filling every place with fetid smells and sowing seeds of pestilence and death’. There were periodic outbreaks of bubonic plague, which would one day kill several of Leonardo’s assistants. Leonardo, who was (at least in his own mind) an urban planner as well as an artist and scientist, concocted plans to redesign the city, but they never left the drawing board.

			Somewhere in the narrow streets of Milan was the carpenter or panel-maker who supplied the wood for the Salvator Mundi. This kind of artisan was the first of several craftsmen involved in the execution of a Renaissance work of art such as the Salvator. They were often required to construct large and intricate surfaces for paintings, building up a flat surface from planks of wood connected with animal glues and grooved joints, and combining panels of different shapes into elaborate altarpieces with wings on hinges. But the creation of the walnut panel for the Salvator Mundi was a relatively mundane task, since it was cut as a single piece of wood; it is therefore all the more strange that it was so poorly executed.

			The size of the panel was standard for devotional paintings, for which there was a large demand among wealthy Italian families. Typical subjects were the Virgin and Child, various saints including John the Baptist, and Christ, carrying the cross, crowned with thorns or as the Saviour of the World. Such pictures were hung in the owner’s bedroom or private chapel.

			Wood has to be prepared for painting with various undercoats, just as canvas is usually primed. In fifteenth- and sixteenth-century Italy, this was sometimes done by the artist’s assistants, but often by the panel-maker’s workshop. The Salvator Mundi’s panel was prepared more or less as Leonardo said it should be in his notebooks:

			The panel should be cypress, pear, service tree or walnut. You must coat it with a mixture of mastic [also known as gum Arabic, a plant resin] and turpentine which has been distilled twice and with white [lead] or, if you like, lime, and put it in a frame so that it may expand and shrink according to its moisture and dryness … Then apply boiled linseed oil in such a way as it may penetrate every part and before it is cold rub it with a dry cloth. Over this apply liquid varnish and white with a stick …

			Florentine artists had their wood panels prepared with gesso, a chalky substance, but Leonardo, in common with Milanese painters, preferred a mixture of wood oil and white lead as the ground. He had his ‘sized’ with a first layer of animal glue. Then two layers of undercoat were applied, one made of a recipe of lead white pigment, with little grains of soda-lime glass and a binding agent of walnut oil; the second of more white paint, mixed with some lead tin yellow and some finer glass. The result was a surface with an off-white colouring. The addition of glass was a familiar trick used by artists at the time to lift the brightness of their pictures and accelerate the drying of the paint. Light on a painting does not reflect only off the top surface of paint. If the layers are thin enough and partly transparent it can pierce through layers of pigment and be bounced back by fine granules of glass, creating an effect of translucence. For the final process of the preparation – I confess I do not know if this was applied in the case of the Salvator Mundi – Leonardo advised ‘then wash it with urine when it is dry, and dry it again’.

			But the panel-maker had done an exceptionally poor job. Deep within the prepared panel, unbeknown to the artist who was about to receive it, behind the preparatory layers of oil, gesso and urine lay a hidden problem. Unlike the walnut panels on which Leonardo painted other famous portraits such as La Belle Ferronnière and Lady with an Ermine, the Salvator’s panel contained a large knot in the lower half, right in the centre. Such knots were usually filled in with vegetable fibres, wood filings or fabric, as the Florentine artist Cennino Cennini advised in his fifteenth-century painter’s manual. But, in a second oversight, difficult to reconcile with the expertise of Renaissance woodworkers, who well knew the properties of their materials, that was not done to this piece of wood.2 It seems that either the panel-maker or an assistant in Leonardo’s workshop to whom the task had been delegated was careless with the selection and preparation of the wooden panel, and the defect was then hidden under layers of primer.

			Even so, Leonardo would surely have taken a look at the back of the panel and seen the knot. The likelihood of that raises a second puzzle. Leonardo is known to have been interested in the technical aspects of making a painting. It seems out of character for him to accept such a flawed surface to paint on, especially if the work was destined for an important client. In humid and dry conditions a knot like this expands and contracts at different speeds from the rest of the wood, so that if the panel, looking far ahead into its future, became dried out, or wet, it would push and pull, perhaps taking the panel to breaking point, and creating splits and cracks. Alternatively, a knot is a weak point, so that if the picture was one day to be knocked or dropped, it could split around the knot. The knot in the walnut panel on which the Salvator Mundi was painted was a gnarled, ticking time bomb.

				
					* Historians see the ‘modern’ period as beginning around 1500. Often they refer to the sixteenth and seventeenth centuries as ‘early modern’.

				

		

		
			CHAPTER 3

			Buried Treasure

			Squinting at a computer screen one day in his home office, Alex Parish discovered the Salvator Mundi. It was listed for sale in an online catalogue of an obscure auction house in New Orleans, the St Charles Gallery. This was in 2005, three years and a few months before Robert Simon would board his flight to London carrying the painting under his arm. Parish thought the picture looked promising, and the price was so low that it was worth taking a small risk. He remembers: ‘I had a recollection of a similar thing that had come up with Sotheby’s a few years before. I bought the picture because I know this is just the sort of thing other people like to speculate on.’ He contacted Simon, who had himself also spotted the picture, as he subscribed to the gallery’s mailing list and received a hard-copy catalogue by post. Parish suggested they buy it together, fifty-fifty, the same way they had jointly bought many works before. Simon agreed.

			Until he discovered the Salvator Mundi, Parish was a small-time Old Masters dealer whose career in the art world had been full of false starts, along with the treadmill of low-value backroom sales.

			The art world has a glamorous image as a global nomadic court presided over by latterday kings and queens – the blue-chip gallerists (gallery owners), artists whose work fetches million-dollar-plus auction prices, and multi-millionaire collectors, around whom swarm smaller galleries and dealers and emerging artists. In the second half of each year the entourage moves en masse from art fair to art fair: Basel, the FIAC in Paris, TEFAF in Maastricht, Frieze London, the Armory and Frieze New York, Hong Kong, Miami, taking in auctions in London and New York on the way, in a blaze of parties and packing cases.

			And yet, this is only the sparkling surface. Behind the scenes are many other people who are not born into riches, who do not have a large designer wardrobe or a taste for high society, and who are drawn into the art business not so much by a love of art, which everyone gives as their primary motivation, but by their hunger for an experience much more exciting, akin to gambling or hunting for buried treasure. For them, the attraction is the exhilaration of buying a painting from the first show of an unknown graduate artist, in the hope that five years later he or she will be part of a group show in a public institution. Or, as is the case in our story, coming across, after years of searching, an old painting ascribed to a third-rate provincial school but which, they believe, might be by an artist of great renown.

			Such successes are far from guaranteed. Like any other industry to which people are drawn by the glow of fame and fortune emanating from those at the top, the art world has a very narrow peak of achievement and a wide base of footsoldiers, bottom-feeders and also-rans. One of those at the base of the hierarchy was Alex Parish. As he himself says, ‘I’ve been down to a suitcase more than once in my life.’ Born in 1954 into a lower-middle-class American family, he majored in art history at Ohio Wesleyan University and then moved to New York, where he worked in the gift shop of the Museum of Modern Art. He left after two years and tried unsuccessfully to set himself up as a dealer, but ‘through a combination of zero training, zero initiative, a certain amount of youthful lack of discipline, etc., I ground to a halt after a few years’. He went to London in the early 1980s and took a one-year course in the art market, not at a prestigious establishment like Sotheby’s Institute of Art, but at a private school, the New Academy for Art Studies, run by art historians Lucy Knox and Roger Bevan. When he returned to New York, he worked for a while in another gift shop, this time at the Metropolitan Museum of Art, and then ‘begged to get the shittiest job at the shittiest auction house in New York City, and managed to do it. I worked there for two years and ended up writing their catalogue.’ While he was there he succeeded in identifying an interesting-looking undervalued painting that had been consigned to auction, the kind of painting known in the trade as a sleeper. The Salvator Mundi can well lay claim to being the greatest sleeper ever discovered.

			The painting Parish spotted was a seventeenth-century Dutch pastoral scene, which he brought to the attention of the renowned Old Masters gallery Colnaghi. It was a gesture that displayed an appropriate combination of knowledge and ambition. Colnaghi took him on, and he worked for them in New York for two years, from 1980 to 1982, but not in a high-profile position. It was not an easy business in those days, he recalls. ‘No one was selling old Italian pictures or English pictures, or anything like that, in New York at the time.’ After a couple of years he went to work for Christie’s. It was another low-paid job, but he was becoming increasingly fluent in the lingo of art market insiders: ‘I was essentially the guy on the floor, taking the pictures into the back room, black-lighting them [putting them under an ultraviolet light to show up how much over-painting had been done], turping them down [cleaning them with turpentine], showing them to all the trade [that is, not to private collectors but to dealers and gallerists, who usually get the first look at new arrivals].’ He had one further invidious task: ‘I was the one who always got sent down to the front counter to tell people that their van Dyck was really not what they thought it was, and thank you for coming.’

			At Christie’s, Parish found once again that he had a talent for spotting sleepers. ‘I was working late one night in 1985,’ he remembers. ‘I was the only person around from my department, and a picture came in. I got a call from a girl downstairs, “Please come take a look at this painting before you leave.” I went down and there was an enormous picture, four feet by six feet, with a couple of mirrors, just dropped off by some picker.’ A ‘picker’ is a dealer-middleman who buys from myriad regional auctions, from the estate sales of deceased collectors and from antique shops across the United States, and then takes the works to New York and consigns them for sale, hopefully for a higher price. ‘I looked at it, and I was like, “Oh my God, this could be by Dosso Dossi.”’ You need a thorough knowledge of sixteenth-century Italian painting to know a Dosso Dossi when you see one. He is one of those few artists, like El Greco or Gustave Moreau, who seem to exist outside history. His mysterious paintings of obscure allegories and mythological scenes, featuring magicians, pygmies and unicorns alongside the more conventional array of saints and madonnas, all bathed in the gentle, golden evening light of Venice, reach forward from the Renaissance to the Primitivism and Surrealism of the twentieth century.

			‘So I told the girl, “Don’t tell anyone about this. It could be worth $100,000,”’ Parish told me. ‘And I called my boss, who was still over at the main building, and I said, “I think there’s a Dosso in the warehouse.” And he was totally dismissive. “Shut up. Get back to work.” End of story. What was I to say? I’m just a flump. He was an expert. So I totally forgot about it. About two weeks later, I’m in a meeting with someone, and I get a call from him and he says, “Oh my God, there’s a Dosso in the warehouse.” And I’m like, “Yes.”’ Parish’s deadpan indicates a life full of rejections because he didn’t come from the right social strata for the art world.

			Experiences like these led Parish to an epiphany. ‘The pickers and runners would arrive at Christie’s with a truckload of paintings, and I would value each picture. I’d look at what they had and it was like, “No, that’s $4,000. That’s $2,000. We don’t want that, we don’t want that, we want this.”’ He could see that most of the runners did not know enough about art history to know what they were buying. ‘I saw a gap in this supply chain for someone who had the knowledge to go out and look in the backwaters of America.’

			So he set himself up once again as an independent dealer, specialising in Italian painting. Once again, it didn’t work out. It was still difficult to find buyers for the Italian pictures he unearthed. In the meantime, his wife gave birth to triplets and he moved out of New York to a larger house. He now had a large family and a small income. It was a hand-to-mouth existence, buying old paintings and then ‘shovelling’ them through the auction houses. It was around this time that he became a born-again Christian, a highly unusual commitment for someone in the art world.

			Help came around 1996 in the form of a phone call from the largest Old Master dealership in the world, founded by Richard Green. Green has galleries on Bond Street in London, but was looking for someone to find paintings for him in the United States. ‘In their heyday, they were flipping,’ says Parish – using another art market term, this time referring to fast-turnaround buying and selling – ‘something along the lines of six hundred pictures a year – two hundred at fairs, two hundred through their galleries and two hundred through auctions.’ Parish worked for Green’s son Jonathan, who told him, ‘Go and look for pictures for us.’

			Jonathan Green sent Parish into the hinterlands of America to scour auction houses, estate sales and remote regional galleries for promising works of art. ‘I needed to be trained at first, because I didn’t know anything about the breadth of merchandise they bought, but it turned out to be a happy marriage because I didn’t hugely affect the bottom line there,’ Parish told me, indicating that his salary was modest. Meanwhile, his contract permitted him to buy and sell works of art for himself on the side, although a gentleman’s agreement meant his employer got first refusal. In addition to travelling, he subscribed to trade newspapers and catalogues, going through them and asking for Polaroids of any pictures that looked promising. But, he says knowingly, ‘Within a few years the digital revolution totally reinvented this business.’

			At the time, the United States was awash with paintings whose value their owners did not have a clue about. From the late nineteenth into the middle of the twentieth century, American collectors had ‘vacuumed up’ European Old Master paintings, usually buying from impoverished European aristocrats whose wealth had been eroded by the recessions of the late nineteenth century and the 1930s, and by the two World Wars. ‘All the Americans were desperate for class, and all the Europeans were desperate for money,’ says Parish. This was the era in which the precursors of today’s billionaire art collectors, robber barons like J.P. Morgan, Andrew Mellon and John Rockefeller, amassed peerless collections which later formed the foundations of the country’s great museums. But less prominent middle-class families also collected. The paintings they bought were often unsigned and in poor condition. Over the years they had been damaged, become the victims of misguided restoration, and been passed down from generation to generation until they reached the hands of people who weren’t interested in art. ‘These pictures were finally starting to bubble up into the market.’

			Thus was born a perfect storm of lightning-fast information technology, surging supply and deep demand. Parish was a like a meteorologist who tracked the new commercial climate. ‘There was this frontier in terms of Old Masters, where all these pictures were coming up and no one knew what they were being sold, and I was looking at that frontier.’

			Parish acquired from a colleague a database of five thousand auction houses across America. He whittled the list down to about a thousand that sold paintings. If the auction houses didn’t upload online or send out hard-copy catalogues, Parish got on their electronic mailing lists and asked for jpegs of anything that looked interesting. ‘I was in a tiny office, surrounded by books, and I spent – I’m not kidding you – fourteen hours a day going through this thing. Hunting, hunting, hunting. I mean, literally: click, click, click, click. I was not going to let a picture sell in this country that I didn’t know about.’

			Soon Parish was buying a painting a week for Green, using this database. Green requested ‘sporters and nautical’ (that is, paintings of sporting scenes and sailing ships) or ‘Victorian and silks and satins’ (eighteenth- and nineteenth-century portraits of noblemen and ladies dressed in expensive fabrics). The art market had embraced the online database, and Parish was poised to show what a powerful tool it could be.

			Parish often turned to other dealers he trusted, like Robert Simon, to share the financial risk of buying works in which Green wasn’t interested.* At his peak Parish was holding stakes in up to seventy pictures over the course of a single year, taking 50 per cent, 33 per cent, and occasionally 25 per cent shares in the purchases. It was a very hit-and-miss business. ‘If I had a picture for $1,500 and it brought $15,000 at auction, then that to me would be like, “Hallelujah!” I had a couple of years in a row where I would land one picture, be it for $500 or $5,000, and it would come back at about $100,000. It was really great. I think I did that three or four times in a row.’ But there were also times when pictures Parish bought and consigned to auction did not sell. ‘It’s difficult, particularly when you’re buying from the internet and you’re buying from small photographs, which is what the trade had evolved into. You have to “spec” from photos. And it is speculation. A certain percentage of them, when you see them in the flesh, are stinkers. They come back to punch you in the nose. I was selling those things off at whatever price I could get, 99 per cent of them at a loss, just to get some seed capital back.’

			And then one day Parish was clicking away as usual when he spotted the listing for the Salvator Mundi in an online catalogue from the St Charles Gallery in New Orleans. It was Item 664. ‘After Leonardo da Vinci (Italian, 1452–1519)’ it began, and then, ‘Christ Salvador Mundi, oil on cradled panel, 26 inches by 18½ inches.’ Was the misspelling of the Latin ‘Salvator’ perhaps due to a Spanish-speaking typist? ‘Presented in a fine antique gilt and gesso exhibition frame.’ The estimate – an auction house always states the price it thinks the lot may achieve – was just $1,200 to $1,800. The painting was illustrated in the hard-copy catalogue that Robert Simon saw at the same time, with a very low-resolution black-and-white photograph. Christ’s clothes had become a gloomy grey, his cheekbones and forehead glimmered oddly out of the murky darkness, and the fingers of his blessing hand seemed illuminated by pale candlelight. ‘It looked kinda interesting. School of Leonardo is always interesting, and the price was very good,’ Parish told me with a grin.

			Parish asked the St Charles Gallery down in New Orleans to send him a photograph. ‘When it arrived, I pulled it out, I held the picture, and in an instant I could see, like any Old Master dealer can, this part is totally repainted, this part is pretty much untouched, and this part, which included the hand, was like, “Oh my God, that’s period! That’s period.” You know what that means? Period means it’s of the era it’s trying to be. You see seventeenth-century rehashes of Renaissance pictures, nineteenth-century rehashes of Renaissance pictures. This was clearly of the era it purported to be from. And it was pretty good quality. I’m looking at the hand and I’m looking at the drapery and I can clearly see this is not simply one of numerous copies. This is an extremely good, high-quality copy.’

			He and Simon decided to buy it. The rest, as they say, is art history.

			Nothing in the known universe, no item, object or quantity of material, has ever appreciated in value as fast as the Salvator Mundi attributed to Leonardo da Vinci. It was sold in May 2005 to Simon and Parish for $1,175 – a sum considerably less than the figure of ‘around $10,000’ the pair later quoted to the media. In 2013 they sold it for $80 million, then four years later, in 2017 – a mere twelve years and six months after it was sold for not much more than $1,000 – it was auctioned by Christie’s New York for $450 million.

				
					* Jonathan Green recounts a story of how he found himself in a taxi with Parish in London in the mid-2000s. Parish pulled out his mobile phone and showed Green a detail of a blessing hand. It was from the Salvator Mundi, but Green didn’t know that. ‘What do you think of this?’ he asked nonchalantly. Green nodded appreciatively. Green says Parish never offered him the painting, and told me, with magnanimity, ‘I don’t hold anything against him.’ Parish has a different version of the story. ‘I had bought the Salvator Mundi at least a year or two prior to leaving Green, and I’d mentioned it to them a couple of times, but they were so contemptuous of me in some respects. You know, “Just, shut up. Go get us coffee.” That kind of tone of voice. So, OK. Okie dokie …’ Parish drew out the last two words with his excellent drawl, and never finished the sentence.

			

		

		
			CHAPTER 4

			Paper, Chalk, Lapis

			Leonardo was the most prolific draftsman of his age, with approximately four thousand surviving drawings attributed to him, four times the number left by his most active contemporaries.1 He drew diagrams, emblems, allegories, architecture, anatomy, maps, landscapes, biblical figure groups, nude studies and portraits from life. He was an expert in silverpoint, using a hard-edged metal stylus to draw lines into paper covered with a mixture of pulverised bone and mineral colours. He liked ink and quill pens plucked from the wings of domestic geese. After the turn of the sixteenth century he preferred chalks: red, black and white. He often touched up his drawings with white highlights in yet another medium, gouache. Some of Leonardo’s early paintings, St Jerome and Adoration of the Magi among them, progressed little beyond the full-size drawing stage.

			As a draftsman, Leonardo was a revolutionary. To him we owe the world’s first dated landscape sketch, the world’s first ‘exploded’ diagram of machine parts, and the world’s first freeform compositional sketches, in which he plans – or perhaps rather finds – a composition out of a rapid-fire maelstrom of spontaneous, half-automatic lines, scribbled in ink and chalk. One of his most famous and most reproduced works is a diagrammatic drawing, Vitruvian Man, in which a man’s body with extended limbs forms a square and a circle. According to the sixteenth-century Italian writer Giambattista Giraldi Cinzio, citing the reminiscences of his father, who had observed Leonardo first-hand, the artist rarely left his studio without a sketchbook hanging from his belt. In his notes for his treatise, Leonardo issued the first known exhortation about drawing from real life:

			As you go about town, be always alert when out walking, to observe and consider the actions of men while they are talking, thinking, laughing or fighting together, what actions are within them, and what actions the onlookers are doing … and make brief notes of these forms in your small notebook, which you must always carry with you, and it should be of tinted paper, so that it cannot be erased, and must be kept diligently, because the positions and actions are many, and the memory is unable to remember them all.

			The surviving studies for the Salvator Mundi, however, which are drawn in red chalk on red tinted paper, were executed in the studio, because they were sketches of clothing – or drapery, to use the art historian’s terminology – and they were almost certainly based on draped mannequins, not live models. Today these drawings can be found in the Royal Collection at Windsor Castle.

			‘Leonardo sometimes made clay models,’ wrote Giorgio Vasari, the great sixteenth-century Florentine art historian of the Renaissance, ‘draping the figures with rags dipped in plaster, and then drawing them painstakingly on fine Rheims cloth or prepared linen.’ Drapery was one of the essential components of Renaissance painting, and acted as a form of messaging in itself. The classical robes in which the saintly starring cast of Renaissance paintings were dressed elevated biblical stories to the level of the Antique, fusing the two great sources of wisdom of the age, the Bible and classical civilisation. Their sheen, dips and pleats were bravura exercises in realism, which advertised the illusionistic skill of the artist. There is a series of sixteen drapery studies drawn on linen, usually dated to the early 1470s, some attributed to Leonardo at the tender age of nineteen. The young artist shows the texture and characteristics of the fabric depicted as well as indicating the body underneath, the cloth flowing with curving arabesques and hard-edged angles, receding in pockets of shadow, and gleaming where it catches the light.

			Leonardo usually planned his paintings with three stages of drawings. First, there were the studies of body parts, gestures, faces, drapery, anatomy and landscapes, drawn from life or sometimes from models or classical statues. In a second stage, he made sketches of combinations of figures or laid out the entire composition. Last came full-scale cartoons, which were traced onto the panel on which the final painting would be executed. There must have once been many preparatory drawings for the Salvator Mundi – for Christ’s face, the blessing hand and the orb, and perhaps for the entire composition – but only two pages of sketches survive. On one sheet there are two drawings – one of a man’s torso clothed with an episcopal garment known as a stole, and the other a smaller depiction of a forearm emerging from a rich crumple of sleeve, drawn in red chalk and then overdrawn in white. On the second sheet is a forearm with a sleeve finishing in a cuff, with drapery around it.

			These sketches provide a host of intriguing clues about the Salvator Mundi. The fabric covering the chest is drawn in obsessive detail, one of the characteristics of Leonardo’s style, with thin rivulets of cloth, each one differentiated, running down from the band of embroidery around the neck, which has bunched up the fabric in tiny pleats. Looking at the painting, on the left side of the chest, just above a diagonal band, the garment’s fabric has become curiously scrunched. The artist seems to take particular care in showing how untidy this part of the clothing is. The shape and position of this crumple is momentous. At exactly the spot where the Holy Spear pierced Christ’s body on the cross, the wound of the Passion, it forms the Greek letter omega, a symbol of the divine. Novelists and historians of varying academic qualifications have written numerous outlandish interpretations of hidden symbols they have discerned by carefully squinting at Leonardo’s paintings, such as the Virgin of the Rocks and the Mona Lisa, but here in the Salvator Mundi there is a real one.

			Other aspects of these sketches muddy the artistic waters of attribution. The forearm on this same page seems to have been drawn not by Leonardo but by another artist entirely, surely one of Leonardo’s assistants. In the 1930s, the great Leonardist Kenneth Clark catalogued the collection of Leonardo’s drawings owned by the British royal family, which included both of these sketches. He observed that the draftsmanship of the forearm is heavy-handed compared to the chest, and that, furthermore, the hatching runs left to right, while Leonardo’s always runs right to left, as one would expect of a left-handed artist.

			The second drawing holds a puzzle too. The sleeved limb emerges from two loose loops of fabric, which closely resemble the drapery around Christ’s arm held up in blessing in the painting. But in the drawing the forearm is sleeved with a cuff at the end; in the painting it is bare. As a preparatory study it bears a surprisingly loose relationship to the finished painting.

			We can vaguely date both drawings to the first decade of the sixteenth century, because of the evolution of Leonardo’s style and technique. He spent most of his early career sketching in pen and ink or silverpoint. In the mid-1490s he began using red chalk for studies for the apostles in The Last Supper. In the first decade of the sixteenth century, chalk became Leonardo’s primary drawing medium. The material was better suited to the style he was developing. Chalk’s softness allowed him to intensify his sfumato, the most gradual light-to-dark transitions which became the hallmark of his painting.2 It is in this later drawing style that the preparatory sketches are executed.

			Drawing is the common denominator between all of Leonardo’s diverse activities as engineer, scientist and artist. And yet Leonardo had criticisms of drawing. One of the fundamental aspects of his thinking, which set him apart from his contemporaries, was his radical attitude to line. ‘Lines are not part of any quantity of an object’s surface, nor are they part of the air which surrounds this surface,’ he wrote. ‘The line has in itself neither matter nor substance and may rather be called an imaginary idea than a real object … Your shadows and lights should be blended without lines or borders in the manner of smoke losing itself in the air … O painter, do not surround your bodies with lines!’ There were no lines in the real world, he said, so don’t paint them.

			In the cool and pungent backstreets of Milan, in the dark shops of the apothecaries, majolica vases lined the shelves, full of herbs, medicines, chemicals and pigments – the raw material for colouring the world. These were roughly chopped preparations of minerals, insects, animal remains and plants, waiting to be finely ground into powder, mixed with egg yolk or oils to make paint, and with water for dyes. The customers came and went – dyers, glassmakers, tailors, the manufacturers of ceramics and furniture, manuscript illuminators and painters.

			Behind every Leonardo painting lay a global network of anonymous collaborators, with professions far removed from the creative arts. The minerals for pigments came in ships from distant Central Asian cities that few Europeans had seen, often via Syrian merchants. Some were manufactured in Venetian or Florentine laboratories run by religious orders. There was ultramarine powder ground from blue-veined chunks of lapis lazuli by the Jesuits of the Florentine Convent of Santo Giusto alle Mure; the semi-precious rock was imported from what is now Afghanistan and Uzbekistan, via Damascus. A more sensibly priced version of the same colour, from the same convent, was made of azurite acquired from Austrian and Balkan mines and manufactured with copper oxide. The chromatic reputation of these priests was so high that the Florentine contract commissioning the Adoration specified that Leonardo had to buy his colours from them. A red pigment came from the dried bodies of kermes lice from the eastern Mediterranean, mixed with water, alum and soda. Another came from boiled brazilwood, which Spanish and Portuguese merchants imported from the Latin American colonies. A third red, ‘dragon’s blood’, was a resin derived from various plants, and was used both as a medicine and a varnish. Cochineal was a scarlet named after the insects from which it came, and was imported to Italy via Antwerp. Rubies, which could be ground down into an expensive colour, were available too. White, ochre, and yet another red came from different treatments of lead. A dark ‘bone black’ came from a distillation of carcasses. Verdigris, a green familiar to us as the patina on old copper, was obtained by exposing copper plates to vinegar. Gold leaf was made from old coins, the thin sheets carefully placed between sheaves of paper in books. Saffron was used to make an intense yellow colour when mixed with alum and egg yolk. Thus, science and trade formed a basis for art.

			Leonardo would probably have sent one of his teenage apprentices to buy the pigments, a shopping list in his hand. The artist’s notebooks contain to-do lists, often compiled before a long journey, which give an indication of the errands his ‘boys’ had to run. One, from 1490, reminds the apprentice to get hold of ‘a book that treats of Milan and its churches, which is to be had at the stationers on the way to Cordusio [a piazza in the centre of the city]’. Another, from the years 1508 to 1510, quite possibly the time when Leonardo began to work on the Salvator Mundi, lists ‘boots, stockings, comb, towel, shoelaces, penknife, pens, gloves, wrapping paper, charcoal, spectacles with case, firestick, fork, boards, sheets of paper, chalk, wax, forceps …’ This list may refer to items he had already bought from Milan’s shopkeepers and kept in his studio, but Leonardo does add a note about one thing that he clearly didn’t have: ‘Get hold of a skull.’

			For the Salvator Mundi, the apprentice would have had only a small number of pigments on his list, because this painting was made with remarkably few colours: lead white, lapis lazuli, lead tin yellow, vermilion, red iron oxide, carbon and charcoal black, bone black and umber. Back in the studio, the assistants would then have to grind the colours to create a fine powder. However, on this occasion, as later restoration showed, they didn’t do a very thorough job: the brilliant blue grains of the lapis lazuli were rather coarse compared to those in Leonardo’s other paintings.

			There was probably a cartoon by Leonardo for the entire composition of the Salvator. This would have been pricked with tiny holes, or spolveri. The cartoon was laid on top of the panel, dusted with fine powder and then removed. An outline of the composition, traced by the dark dust seeping through the pinpricks, remained. Microscopic photographs of the Salvator Mundi have revealed a handful of tiny black dots, but only enough to raise the possibility, not the certainty, of a cartoon. The artist definitely used a pair of compasses to make the circle of the orb, because there is a hole where the compass point went in. Then another layer of underpainting was added in thin, semi-transparent washes of browns and blacks, some derived from charred wood, others from charred bones.

			Leonardo was a member of the Arte dei Medici, Speziali e Mercai – the Guild of Doctors, Apothecaries and Mercers. He had his own recipes for making colours, and he listed many of them in his notebooks. That was unusual for a Renaissance painter, but it fits our knowledge of Leonardo the artist-scientist. The master of light and shade was particularly interested in the variety of ways he could mix colour for shadows: ‘Take green [i.e. malachite] and mix it with bitumen, and this will make the shadows darker. And for lighter shades mix green with yellow ochre, and for even lighter green with yellow, and for the highlights pure yellow. Then take green and turmeric together and glaze everything with it … to make a beautiful red take cinnabar or red chalk or burnt ochre for the dark shadows, and for the lighter ones red chalk and vermilion, and for the highlights pure vermilion, and then glaze with fine lake.’

			We don’t know how the artist of the Salvator Mundi prepared his palette, but there is a description by Vasari of the way another artist, who was taught in the same studio as Leonardo, did. Lorenzo di Credi and Leonardo were both trained by the Florentine master Andrea Verrocchio, and sometimes worked on the same pictures together. Di Credi, says Vasari, ‘made on his palettes a great number of colour mixtures, so that they went gradually from the lightest tint to the darkest, with exaggerated and truly excessive regularity, so that sometimes he had twenty-five or thirty on his palette, and for each of them, he kept a separate brush’. Such preparation would also have been necessary for the delicate, painstaking and time-consuming manner in which the Salvator Mundi was painted.

			Now Leonardo could pick up his brush and begin to paint – should he have had the inclination, of which we cannot be certain. Unlike
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