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Introduction


Christmas and the Scientist




There seems a magic in the very name of Christmas.


—Charles Dickens, Sketches by Boz





What is your image of Christmas? Mulled wine, tinselled trees and the crunch of snow? Or carols, family gatherings and gaudy greetings cards? Science is probably the last thing you associate with the festivities and yet Christmas is also a time to celebrate research across a vast range of scientific disciplines.


Chemists are hard at work in the Christmas kitchen. Experts on thermodynamics have drafted equations that help us cook turkeys to perfection; pharmacologists have traced the metabolic pathways of the brain to explain why chocolates can be so addictive; steaming plum puddings have been scrutinized by one version of the scanners used by doctors to peer inside patients; and QinetiQ, a British research organization, has tested a variety of different crackers to determine how to win the gift (after hundreds of tests, its elite team of ‘human factor specialists’ came to the somewhat obvious conclusion that the most important thing is a steady, evenly distributed pull applied via a firm two-handed grip, without undue stress or yanking).


Meteorologists have studied every aspect of the snow cycle, from the formation of an ice crystal high in the sky to the traces of past Christmases buried deep in the snow-pack. Climatologists are using these data to help predict white Christmases far into the future. A handful are even concocting outlandish schemes to guarantee that each and every Christmas is white.


Psychologists tease out the hidden agenda of the Christmas card – or present – and what it reveals about our social status. All the while, anthropologists hunt for the meaning of the celebrations in pagan rituals that took place long before the birth of Christ, during long winter nights when our ancestors feared the sun would never return.


The origins of the celebrations in the darkness of prehistory emphasize perhaps the most fundamental aspect of Christmas: everyone’s invited. Today, the traditional Christmas hoopla takes place alongside both the Jewish celebration of Hanukkah and an African-American harvest holiday, Kwanzaa. The seasonal message of hope and charity is a message for all – Christians, Jews, Hindus, Moslems, Buddhists and yes, even scientists and engineers.


I have been investigating the science of Christmas for more than 15 years. When I started to become interested in the subject, I was unprepared for the range of insights that would eventually emerge. Take, for example, those flying reindeer, Santa’s red and white colour scheme and his jolly disposition. Far from being whimsical creations, they all have a scientific basis, being linked to the use of a hallucinogenic toadstool in ancient rituals. I can add that Santa was born with a genetic propensity to become obese and now suffers from diabetes. He does not live at the North Pole, preferring the warmth of an island off the coast of Turkey. There, panting at Santa’s side, you will probably find Rosie, not Rudolph. (Rudolph is traditionally depicted adorned with antlers, but males lose their crowning glory around the time of the festivities.)


I was at first puzzled by how Santa could fly in any weather, circle the globe on Christmas Eve, carry millions and millions of presents and make all those rooftop landings with pinpoint accuracy. The answer lies in his unprecedented research resources and expertise across a range of fields, spanning genetic engineering, computing, nanotechnology, quantum electronics, and quantum gravity (see Glossary). My experience of writing this book undermines the idea that the materialist insights of science destroy our capacity to wonder, leaving the world a more boring and predictable place. For me, the very reverse is true. I can still remember the day when I first became convinced that Santa did not exist. Now, when the Santa myth is refracted through the prism of science, he seems more real than ever. I believe that science and technology can even shed a little light on a deeper question: where did Christmas come from in the first place? Peel back the wallpaper of centuries and you will find that the festival is an amalgam of a wide range of influences – German, Dutch, English, American and other traditions, both religious and pagan – that emerged over the millennia.


Part of the reason these ancient winter festivities went global can be found more than 150 years ago, at the tail end of the Industrial Revolution. it was then that ‘Christ’s Mass’ (Cristes Maesse in Old English), the church service that celebrates the birth of Jesus Christ, along with a wealth of other traditions, entered the scientific age of mass communications, transport and other technologies. This collision between ancient tradition and the age of science and technology was particularly significant in the Victorian Britain of the 1840s. This decade alone saw a dizzying rate of change in society due to innovations across many different disciplines. In the world of science, these included Darwin’s ideas on natural selection, Joule’s work on thermodynamics and Faraday’s studies of magnetism, light and electricity. In the sister disciplines of engineering and technology, Babbage was hard at work on his Difference Engine, a calculating machine, while information technologists were building a web of telegraph lines across the nation. The old certainties seemed to have been squashed flat by the steam hammer, steamboat and steam train. Breakthroughs in communication technology – from steam railways to the telegraph – allowed the old religious and pagan customs to be disseminated and homogenized for mass consumption. These have formed much of what we think of today as the ‘traditional’ festivities.


The tumultuous 1840s also saw the emergence of science as a discipline in its own right. William Whewell, a polymath who was a Fellow of the Royal Society, coined the word ‘scientist’ in his two-volume book The Philosophy of the Inductive Sciences. A hybrid of Latin and Greek, the word was attacked (wrongly) as ‘an American barbarous trisyllable’. But the pressure to put a name to this increasingly influential group of innovators was overwhelming.


That same decade saw the introduction in Britain of one component of the German Christmas that remains very much a part of the celebrations today. In 1840 Queen Victoria and Prince Albert set up a Christmas tree for the first time in Windsor Castle. The Queen recorded that this German custom ‘quite affected dear Albert, who turned pale and had tears in his eyes’. Eight years later Victoria and Albert appeared beside the tree in the Illustrated London News, giving rise to one of the most famous Christmas customs.


At the same time as the term ‘scientist’ was introduced, and Albert gazed upon his tree, another Christmas tradition was set in place by Henry Cole, an extraordinary individual whose achievements ranged from founding the Victoria and Albert Museum to organizing the Great Exhibition. He decided to reduce the burden of writing Christmas greetings letters by marrying mass communication with art. Cole’s invention, the Christmas card, took advantage of another development in which he had a hand – the penny post. The first card was printed in 1843 and priced at one shilling, the equivalent of a day’s wages for a labourer. After two decades the price fell dramatically thanks to one of the many technological innovations of the period, cheap colour lithography, and Christmas cards entered the mass market.


Henry Cole saw the card as the folk art of the Industrial Revolution and it became the greatest popularizer of Christmas iconography, with designs ranging from bizarre characters with pudding heads to mannequins in period costume as well as the more conventional mistletoe, robins, holly and fireside scenes. The cards were not simply printed on paper but were gilded, frosted, and dressed with satin or fringed silk. Some were even made to squeak.


Through the depiction of one of the card’s most familiar characters, the fat descendant of the fourth-century St Nicholas, it is possible to trace the influence on our way of life of scientists, engineers and technologists in the wake of the pioneering contributions of Henry Cole, Prince Albert and William Whewell. The character I am referring to is, of course, that man with the white beard.


A silk-fringed card published in 1888 revealed how, by this time, Santa had resorted to the latest communications technology to improve links with his market. The figure shown on the card seems to be engaged in what can only be described as a conference call, listening to the simultaneous demands for presents from an assortment of children. Only a decade earlier, Alexander Graham Bell had patented the telephone that made it all possible. By the 1890s, Santa was depicted without his sleigh and reindeer, preferring to haul his gifts around by ‘the new monstrosity from France’, the automobile. Another newfangled device – the wireless – is seen on a Christmas card of 1929. Santa appears to be mesmerized by the crackling message being received over the ether: ‘You’re in my Christmas circuit/And on the waves of thought/A Happy Christmas and New Year/To you is gladly brought.’ Radio would become the first mass medium to reinforce the tendency for Christmas to be a festival held behind closed doors. When Santa reached for a cool soda pop, in a Coca-cola advertisement from Christmas 1937, he was again a technological pioneer. The source of his refreshment was a refrigerator, at a time when ice boxes were still being used by most American households. Santa can now be found in cyberspace. Every Christmas, digital images of his fat frame scud about the web of international computer networks, spouting digital ho-hos and seasonal greetings. Henry Cole would be amazed by the extent to which his invention has caught on today. The significance of the 1840s does not end there, however. As Cole sent out his first cards, the greatest and most influential of all Christmas books appeared in a crimson and gold binding.


Charles Dickens’s A Christmas Carol was published by Chapman and Hall on 19 December 1843. By Christmas Eve it had sold 6000 copies, the most successful publication that season. Within two months, eight pirated theatrical productions had been staged. The book had been inspired by Dickens’s correspondence with the philanthropist Lord Ashley. Dickens was horrified by the impact of the machine age on society, particularly the appalling conditions endured by children working in coal mines and factories. He started work on his famous Christmas story to make what he called a ‘Sledge hammer’ blow against these evils of the industrial age. One newspaper described the Carol as ‘sublime’, while the novelist Thackeray called it ‘a national benefit’. Lord Jeffrey told Dickens that it had ‘prompted more positive acts of beneficence than can be traced to all the pulpits and confessionals in Christendom’.


Thus the 1840s saw a striking convergence – the first scientist, the first tree, the first card and the Christmas book to top all Christmas books. A century and half later, science is still altering the very nature and fabric of the celebrations through the introduction of new technology, whether in the form of cloned Christmas trees, electronic greetings on the Internet or those infuriating cards that play carols over and over again.


And so to the science of Christmas …


Roger Highfield


Greenwich, Christmas 1997, revised 2001 and 2004.


PS: Advice for the reader. The plum pudding is the inspiration for the structure of this book: I have stuffed it with as many fruity facts and nutty ideas as I can find, then soaked it all in a liberal dose of Christmas spirit. I recommend that it is eaten in small portions.




One


The Bethlehem Star




Silent night! Holy night!
Guiding star, lend thy light!


—J. Moier, ‘Silent Night’





Two thousand years after it was first seen by the Wise Men, astronomers are still arguing about the Bethlehem Star. They suggest many explanations for this herald of the birth of Christ: a comet, the birth or death of a star, a conjunction of planets, an apparent hesitation in a planetary orbit, brilliant meteors or even the sighting of the then-unknown planet Uranus.


One little-known fact is that the star was probably not the brilliant object portrayed on Christmas cards: it appears that King Herod and all his ‘chief priests and scribes’ missed it. St Matthew did not use the adjective ‘bright’ to describe it in his Gospel. Only in the early, less reliable, Christian literature does the star dazzle. In the Protoevangelium of St James, omitted when the Bible was compiled, the Wise Men declare: ‘We saw how an indescribably great star shone among those stars and dimmed them.’


Heavenly objects did not have to be brilliant for the Wise Men to find them fascinating. The Magi attached a significance to cosmic events and structures that is quite alien to the thinking of their modern counterparts. Their perspective is highlighted by the translation of the Greek word Magi. The Authorized Version reads this as ‘wise men’ but the New English bible opts for ‘astrologers’. Like good anthropologists, we must try to see the heavens through ancient eyes and minds to understand why this star was so significant in the Magi’s Babylonian society.


The star makes one of its rare Biblical appearances in the Gospel according to St Matthew 2:1–12, which states that ‘In the time of King Herod, after Jesus was born in Bethlehem of Judea, wise men from the East came to Jerusalem, asking, “Where is the child who has been born king of the Jews? For we observed his star at its rising, and have come to pay him homage.” ’ Some theologians dismiss this reference to the star as a story made up to satisfy the Old Testament prophecy that ‘A star shall come forth out of Jacob and a sceptre shall rise out of Israel.’ Fulfilment of such a prediction would have provided succour for the faith. It certainly would have merited a mention, the biblical equivalent of ‘I told you so!’ Matthew’s Gospel is full of references to the Old Testament, yet there is no such ‘fulfilment statement’ regarding the star. If we conclude, then, that this heavenly apparition was real, rather than something cooked up to satisfy an Old Testament prediction, what did the Wise Men see?


To identify the star of Bethlehem, all we have to do is assemble the clues in the Bible, work out what the heavens looked like around the time of the birth, and search for star candidates. Easy. If only it really were this simple, comments Bethlehem star theorist Colin Humphreys of Cambridge University: ‘The difficulties of treating the star of Bethlehem as a real astronomical object should not be underestimated.’ According to another star chaser, David Hughes, Reader in Astronomy at Sheffield University, drawing firm conclusions from the handful of mentions in the Bible is not easy: ‘When you come to interpreting the facts, you have to pick and choose. You can’t take them all on board.’ One example of what David Hughes means is the description of the star’s movements in Matthew 2:9–10: ‘There, ahead of them, went the star that they had seen at its rising, until it stopped over the place where the child was.’


This kind of evidence stirs dissent. According to Hughes, ‘Astronomical objects are a huge distance away and do not wander in front of people and then stand over and point out a specific house in a small village like Bethlehem.’ Humphreys, however, believes this Biblical reference hints at the star’s real identity: ‘I spent quite a long time scouring ancient historical and astronomical literature and found two other references in which a star was said to “stand over” a place, both of which are comets.’ Comets are chunks of frozen matter that sweep through elongated orbits around the Sun, warming to form a luminous tail of charged particles on their inward-bound trip.


Perhaps the star never existed. Did Matthew invent it to embellish the Nativity story? If so, he certainly did not describe it in the same exaggerated way as James, author of the Apocrypha gospel, whom tradition describes as the brother of Jesus. A similar reference is found in the letters of Ignatius, the first-century bishop of Antioch, who writes of a star that ‘outshone all the celestial lights, and to which the Sun and Moon did obeisance’. I am inclined to believe, as Hughes puts it, that ‘Matthew was a straight guy, telling it how it was’. Alas, Matthew is the only Gospel writer to mention the star. Luke’s Nativity account tells of shepherds and their flocks, but does not mention the Magi, let alone the stellar subject of their quest. Mark and John only introduce Jesus as an adult.


WHEN WAS JESUS BORN?


Interpreting the meagre star evidence is tricky. When it comes to astronomy two millennia ago, there was no physical perspective and no astrophysics: the idea that planets differed from stars had not occurred to people. Instead, they were concerned with the relative position and motion of these points of light. Identifying the star would also be easier if we knew when Jesus was born. Then we could use a computer program to extrapolate from what we can see of the heavens today to what the Wise Men saw of them on that historic night. However, we don’t have a precise date for Christ’s birth.


Jesus was not born in the year AD 1, despite the fact that ‘A.D.’ stands for Anno Domini (‘in the year of our Lord’). Our present calendar is a modification of the one introduced by Julius Caesar on 1 January 45 BC. The Roman system of dating ab urbe condita (from the foundation of Rome) began in the first century BC and lasted until the sixth century, when Denys (Dionysius Exiguus), a monk living in Rome, proposed that the Christian era should date from a unique event of far-reaching religious significance, the supposed year of Christ’s birth. His system marked the origin of the AD sequence we now employ. Unfortunately, in reorganizing the calendar he overlooked four years of the rule of Augustus, suggesting that Christ was born around 4 BC. Further evidence that Denys was a menace arose because he lacked understanding of the concept of the number zero and labelled the first year AD 1. That meant one year had elapsed on 31 December of AD 1 and that the second millennium came to an end on 31 December AD 2000, not 31 December AD 1999, as most people seemed to think.


To pinpoint the year and date of Jesus’s birth, one could try working back from Christ’s Crucifixion. The Gospels state that this took place during the rule of Pontius Pilate as governor of Judea, which lasted from AD 26 to AD 36, according to the celebrated Jewish historian and Pharisee, Flavius Josephus. Colin Humphreys has determined the date that Jesus died on the cross as Friday 3 April AD 33, based on the date of the blood-red lunar eclipse that biblical and other references suggest followed the Crucifixion. But we don’t know exactly how old Jesus was when he died: Luke says he was ‘about thirty’ when he started his ministry, while in another biblical reference, Jesus is told: ‘You are not yet fifty.’


The Bible provides other clues to the birthday. Jesus was born during the reign of Caesar Augustus, which narrows our search to some time between 44 BC and AD 14. Another clue is given by Matthew and Luke, who agree that Jesus was born during the reign of King Herod. It is generally accepted that Herod the Great died in the spring of 4 BC, though other dates have been put forward (5 BC, 1 BC and AD 1). He was replaced by his son Herod Antipas (21 BC-AD 39), who ruled throughout the ministry of Jesus. That also shrinks the timespan within which the birth took place but nowhere near enough to reveal what exactly the Wise Men were chasing.


Matthew 2:16 offers yet another hint for the star detective to chew over: ‘Herod … killed all the children in and around Bethlehem who were two years old or under, according to the time that he had learned from the Wise Men.’ So Jesus was probably born at least two years before the end of Herod’s reign.


Another indication of the birth year comes from a reference to a Roman census that induced Joseph and Mary (who was ‘great with child’) to travel to Bethlehem (Luke 2:1–7): ‘In those days a decree went out from Emperor Augustus that all the world should be registered. This was the first registration, taken while Quirinius was governor of Syria.’ But to interpret this apparently simple statement is to enter a minefield of contradictions. There is no official record of a census by Publius Sulpicius Quirinius, who became governor in AD 6. He did conduct a census in AD 6–7, but that was of Judea, not of Galilee. There is a reference in Luke 2:1–5 to a census by Emperor Caesar Augustus around the time of the birth of Jesus. Records reveal three well-documented censuses conducted for Augustus, in 28 BC, 8 BC and AD 14, but involving only Roman citizens. These seem wide of the mark but Colin Humphreys points out that the fifth-century historian Orosius and the Jewish historian Josephus do refer to a census of allegiance to Augustus at the time of the birth of Christ. Perhaps this is what Luke meant. Confused? A great deal has been written about what census the New Testament is referring to. There is no need to go into any more detail here save to say that, after sifting the available evidence, many scholars estimate that Jesus was born some time between 4 and 7 BC.


This timescale rules out some candidate ‘stars’, such as Halley’s Comet in 12 BC, or the conjunctions of Venus and Jupiter on 12 August 3 BC and 17 June 2 BC. The latter is a pity because on 17 May 2000, the planets merged again, suggesting a possible Second Coming – though the encounter was too close to the sun to see with the naked eye and was only visible to the Soho space probe.


We can use similar detective work to narrow down the time of year of Christ’s birth. A date of 25 December is unlikely. Spring, or even autumn, seems a better bet, in the light of another icon of the Nativity, referred to by Luke: ‘There were in the same country shepherds abiding in the field, keeping watch over their flocks by night.’ The shepherds were most likely to be with their flocks during the lambing season, in the spring, or in the autumn, when the flocks were being collected. Indeed, some Christians have already celebrated 17 April 1995 as Jesus’s 2,000th birthday. Others, such as David Hughes, stick to autumn: ‘This is because the birth of John the Baptist was thought to have been in late March, and Jesus, his cousin, was six months younger.’


BETHLEHEM STARS


Working on the assumption that the period in which the birth of Jesus took place is known – between 4 and 7 BC, some time around September or March – we can now draw up a short list of candidates for the Bethlehem star. As long ago as AD 248, Origen (Origenes Adamantius), the celebrated Christian writer, teacher and theologian, suggested that the Bethlehem star was a comet. Perhaps it was the ‘broom star’ (sui-hsing) – so called because the comet’s tail appeared to be sweeping the sky – that was described in 5 BC by Chinese astronomers and was recorded in the official history of the Han dynasty. Colin Humphreys argues that this was the event that induced the Magi to undertake their journey to Jerusalem. If we accept this star candidate, then the first Christmas was in the spring of 5 BC. We can narrow down the season because the Chinese astronomers recorded that the ‘broom-star’ comet appeared in Ch’ien-niu which, according to ancient star maps, is the area of the sky that includes the constellation Capricorn. In March/April of that year, Capricorn rose above the eastern horizon when viewed from Arabia and thereabouts.


The Magi had the knowledge and cultural influences that would motivate them to chase the comet, says Humphreys. In classical literature, the Magi are depicted as a religious group skilled in the observation of the heavens. From the fourth century BC, Babylon was the centre of astronomy in the known world and the Magi were important members of the Babylonian royal court in Mesopotamia. Moreover, Babylon had contained a thriving Jewish colony since the time of the Exile in the 6th century BC, so that the Jewish prophecies of a saviour king, the Messiah, may have been well known to the Magi.


In the Hellenistic age (322–30 BC) some of the Magi left Babylon for neighbouring countries, and by the time of the birth of Christ, they lived mainly in Persia, Mesopotamia and Arabia (now Iran, Iraq and Saudi Arabia). Humphreys suggests the Magi who saw the star of Bethlehem probably came from Arabia or Mesopotamia.


Why did they follow the star? Comets were associated with great rulers, and the Magi were known to have visited kings in other countries. Not everyone agrees. Critics point out that Ptolemy, the second-century astronomer/astrologer from Alexandria, associated comets with misfortune. His Tetrabiblos (the ‘bible’ of astrologers) warned: ‘Through the parts of the zodiac in which their heads appear and through the directions in which the shapes of their tails point, are the regions upon which the misfortunes impend.’


Colin Humphreys points out that the comet was visible for seventy days, which is consistent with what is known of the Magi’s journey: the distance from Babylon to Jerusalem was at most 900 miles, which would have taken between ten and twenty days (a fully loaded camel can handle between 50 and 100 miles a day). In Jerusalem, the Magi would have discussed the significance of the heavenly portents with Herod, says Humphreys: ‘The story started in May 7 BC when Jupiter and Saturn came together against a backdrop of Pisces, signifying that a Son of God would be born in Israel. They would have told him that this happened twice more in 7 BC to reinforce the message, and then they would have told of other events, a triple massing of planets in 6 BC and the comet in 5 BC, which conveyed the message that the birth was about to happen. Hence they jumped on their camels and came to Jerusalem.’


How did the comet direct the Magi to Bethlehem? Given the model of the heavens that then prevailed, comets would have been regarded by the Magi as being below the ‘heavenly spheres’ containing the stars, planets and so on. Humphreys explains how the Magi might have thought of the comet as hanging over a given spot, particularly if it was low in the sky and its tail was oriented vertically. This interpretation vividly fits Matthew’s account: ‘Lo, the star, which they had seen in the east, went before them, till it came and stood over where the young child was.’


There has, however, been some debate over whether the Chinese records imply movement typical of a comet. According to Humphreys, the phrase ‘a sui-hsing appeared at’ implies definite motion. Others have taken the translation literally and suggest that the Chinese saw a point of light suddenly ‘come on’ in the sky. The latter theory has led some British astronomers to suggest that the Chinese mistakenly categorized the object as a broom star when it was in fact a ‘guest star’, the thermonuclear flash of a nova, from the Latin nova stella, or ‘new star’. This theory dates back a long way, perhaps even to a hint in De Vero Anno, written in 1614 by the great astronomer Johann Kepler. A few such novas appear each year, when a faint, usually unseen, star brightens by a factor of 10,000 or even 1,000,000. These outbursts are thought to occur in a binary, a pair of stars, when gases from the larger member fall into the smaller member, triggering a nuclear conflagration.


However, the same reasons that make the comet an attractive candidate for the Bethlehem star tend to disqualify the nova. Matthew 2:9 suggests that the object was later visible in the south, and a nova would not have moved that much. The location is also an unlikely one for a nova, given that the Bethlehem star appeared well away from the disc-like plane of our galaxy, which is lush with stars – its hazy cross-section is seen in the sky as the Milky Way – and likelier to be a stellar nursery.


A star death, or supernova, would provide another dramatic candidate, one with the potential to light up the night sky. Indeed, in AD 1054 Chinese astronomers observed a supernova that was bright enough to see in the daytime. However, this suggestion has also been discounted, since the remnant of such a cataclysm, close enough to the Earth for it to have appeared bright, would have left a spectacular aftermath, a splash of radio and X-ray wavelengths that would still be visible to astronomers today.


Rival star theorists dismiss both novas and comets, pointing out that Middle Eastern astrologers of the period were preoccupied with the planets, the Sun and Moon, and had little time for other heavenly bodies. If we accept only this narrow range of star candidates, other possibilities emerge. Perhaps the Wise Men were struck by a moment of hesitation on the part of Jupiter. In an article published in 1992 in the Quarterly Journal of the Royal Astronomical Society, the late British polymath Ivor Bulmer-Thomas proposed that the Bethlehem Star was Jupiter passing through a stationary point in its trek across the sky. When a planet undergoes such a ‘retrograde motion’, a consequence of the relative position of the planets around the Sun, it makes a loop against the stars. The Magi were seeking a king of the Jews because this motion had been executed by Jupiter, the most regal of all the planets.


Bulmer-Thomas goes on to argue that other celestial events, involving other star candidates, alerted the Wise Men to the stationary point. Three conjunctions of Jupiter and Saturn in 7 BC were considered highly significant by contemporary astrologers. The star almanac of Sippar, a clay tablet found about 30 miles north of Babylon, refers in detail to this triple conjunction, which was followed by the grouping in Pisces of Mars, Jupiter and Saturn in 6 BC, and by the comet of March/April 5 BC. Forewarned by these celestial events, the Magi would have followed Jupiter from the time it emerged from behind the Sun in May 5 BC. Bulmer-Thomas says that they would have seen Jupiter pass through a stationary point four months later, about the time it took for them to complete their journey: ‘As they approached Bethlehem in the fourth week of September they could see that Jupiter was near its first stationary point, and this convinced them that the babe they saw lying in a manger was indeed the Messiah.’


More recently, the distinguished stargazer Sir Patrick Moore argued that the star that led the Wise Men to the infant Christ was two brilliant meteors following similar paths. They rose in the east and crossed the sky in a westward direction, providing a key pointer as to where the Magi should go. But, as one astronomer pointed out, meteors only last a few seconds and the ‘star’ would have appeared and disappeared so quickly the Wise Men would have had to have had jet-propelled camels to have followed it. Even a shower of meteors would not have lasted the time that the Magi would have needed for their long journey. And surely the Wise Men would see meteors too regularly to mark them out as being special?


THE MAGI AS ASTROLOGERS


The above discussion suggests that the objective, scientific perspective of the modern astronomer may be an inadequate one for identifying the Bethlehem star. Rather, we need to understand who the Wise Men were and how they interpreted signs in the heavens. Astrology was widely practised throughout the Roman world, especially in that part of the Near East that included Judea, and the Magi, with their detailed knowledge of the night skies, would have been unlikely to have been impressed by a routine event such as the appearance of a shooting star. They might, however, have been moved by something in the night skies that would seem unremarkable to a modern astronomer. This is best understood by looking back at the common origin of astronomy and astrology.


Before the seventeenth century, there was not the sharp dichotomy that we see today between astrologers (who always spout ambiguous rubbish) and astronomers (who sometimes do). At the root of both disciplines is our ancient fascination with the night sky. A holy man’s knowledge of the heavens conferred an – albeit limited – ability to foretell the future, guiding him through the seasons, showing when to harvest and when to move herds. It also helped him to predict notable events such as a solar eclipse or the flooding of rivers like the Nile. In this restricted sense, knowledge of the heavens illuminates our future. This, however, is a far cry from the astrologer’s supposed art of judging the occult influence of the stars on human affairs.


Woe betide anyone who confuses astronomy and astrology today. But when the Wise Men gazed at the heavens, they could be forgiven for thinking that they glimpsed something of their destiny. Once we accept that the Magi had an astronomer’s interest in the details of the night sky, spiced with the astrologer’s fascination for what these details might say about human affairs, then it becomes apparent they may not have seen a star at all, or indeed a cut-and-dried astronomical object, but an unremarkable cosmic event with remarkable symbolism.


This fascination with cosmic symbols underlines one clear difference between the Magi and the chief priests: astrology was practised in Babylonian society, while it was forbidden in Jewish society, according to Deuteronomy 4:19 (‘lest ye corrupt yourselves … lest thou lift up thine eyes unto heaven, and, when thou seest the sun, and the moon, and the stars, even all the host of heaven, shouldest be driven to worship them, and serve them’). That Herod was unaware of the star until the Magi informed him of its significance adds weight to this argument. (Those who prefer a straightforward astronomical interpretation would, of course, disagree and point out that there is nothing in the Bible to say Herod did miss the star).


CHRISTMAS ASTROLOGY


If we accept that many Bethlehem-star suggestions do not take into account the mind-set of the Wise Men, what kind of astrology was practised in the Near East during the reign of King Herod? Michael Molnar from Rutgers University in Piscataway, New Jersey, has studied Greek astrology as used throughout the Roman world, including Mesopotamia and Babylonia, and drawn his own conclusions: ‘By my theory, Jesus would have been 2,000 years old on April 17, 1995.’ His candidate for the star is an event that took place on 17 April 6 BC: a double occultation of Jupiter by the Moon, when our closest neighbour moves in front of the giant planet. Molnar’s studies have suggested that this event, though of little significance to a modern astronomer, was ‘brilliant’ in an astrological sense.


Michael Molnar notes that astrological signs appeared on ancient coinage, notably from Antioch, the capital of the Roman province of Syria. On one side of each coin was a bust of Jupiter. On the other, Aries the ram gazed back at a star. Molnar now believes that the coins commemorate the annexation of Judea by the Romans, which suggests that the Romans were aware of important astrological portents involving Judea. He considers it likely that what he calls ‘the great portent’ of 17 April 6 BC was very much on their minds – the Romans were looking for proof that a Roman, not a Jew, had fulfilled the messianic prophecy. (They would indeed have thought this to be the case when, a dozen years later, Augustus Caesar assumed control of Judea.) Aries appeared on the coins because it was linked to Judea in contemporary symbolism: Ptolemy mentions that Judea is under the spell of Aries. On this point, Molnar’s theory conflicts with others that argue that Pisces is the sign of the Jews. However, Molnar counters that such theories rest on a Renaissance source, as opposed to Ptolemy’s first-century BC Tetrabiblos. He adds that there are other sources from Roman times that also support Aries as the symbol of Judea.


Molnar’s argument needed another ingredient – the presence of a heavenly body to symbolize the birth of a king: ‘My initial search for a regal “star” centered on the star of Zeus, namely the planet Jupiter, which invariably played the central role in horoscopes that had regal implications.’ He found that the regal symbol of Jupiter did indeed feature prominently in the ancient horoscopes of several Roman emperors. To identify an astrological portent involving Jupiter, he focused on lunar occultations. These are ‘bull’s-eye’ conjunctions in which the Moon’s disc obscures the planet. Examining the likely time frame, Molnar found only two that took place in Aries and thus in Judea, occurring on 20 March 6 BC and 17 April 6 BC: ‘This finding was regarded as an intriguing coincidence until I later realized that during the second occultation, Jupiter was precisely “in the east,” an astrological terminology that Matthew uses to describe the Magi’s star.’ The heavens on 17 April 6 BC produced impressive astrological portents: ‘If we recreate an horoscopic chart for [this date],’ writes Molnar, ‘we find unmistakable indications pointing to the birth of a king of Judea. I believe that a horoscope of that day was incredibly ominous – truly messianic.’


The mystery of the star has been solved. Perhaps not. David Hughes of Sheffield University, for one, believes that such occultations took place too regularly to be of great astrological significance. (‘How often do you want the Magi to go to Jerusalem?’ he asks.) Hughes is most struck by the rival idea of a triple conjunction. One between Mars, Jupiter and Saturn was historically believed to have preceded the birth of Christ. In 1465 Jakob von Speyer, the court astronomer to Prince Frederic d’Urbino, asked the German astronomer Johann Müller (Regiomontanus) the following question: ‘Given that the appearance of Christ is regarded as a consequence of the Grand Conjunction of the three superior planets, find the year of his birth.’ Müller was unable to answer. In 1604 the German astronomer Johann Kepler calculated that the massing of Jupiter, Saturn and Mars occurred every 805 years.


David Hughes argues that the Bethlehem triple conjunction was not of three planets but of Jupiter, Saturn and the constellation of Pisces. The regal aspect came from Jupiter, while Saturn stood for both the principle of justice and the land of Palestine. Pisces was the sign of the zodiac that represented the land of Israel. This conjunction, claims Hughes, signified a potent brew of divinity, kingship and righteousness involving the Jewish people and the Promised Land: ‘Putting it crudely, that is why the Wise Men went for Jerusalem.’


The Magi could have figured out the details of the triple conjunction well in advance. They could have watched the first conjunction from Babylon in May of 7 BC, but delayed travelling until the end of the long, hot summer. On their way to Jerusalem, they could have witnessed the astrologically important moment when Jupiter and Saturn were rising at the instant of sunset. As interpreted by David Hughes, the passage rendered in most translations of the Bible as ‘We have seen his star in the east’ has a more specific meaning, namely, ‘We have seen his star rising in the east as the Sun was setting.’ If this explanation is correct, the only thing miraculous about Hughes’s theory is that the Magi noticed the ‘star’ and made the arduous trek to witness, as they said, the appearance of a new king for the Jews. This suggests the real Christmas should be celebrated some time around September, to reflect the events that took place in 7 BC. However, given the patchy evidence, the Bethlehem star debate will no doubt continue.


WHY DECEMBER?


How, then, did the birth of Christ become entangled with winter and its paraphernalia of reindeers, Santas and so on? The origin of the December date lies in the festivals of pagan times, when people feared that winter might snuff out the sun god’s rule, allowing the powers of darkness to take over. Illuminated by today’s scientific knowledge, this primitive dread is understandable: with the exception of strange life forms that huddle around volcanic cracks in the ocean floor, or bugs that dine on wet basalt, the living economy of the planet relies on harvesting light from the Sun.


The traditional time for celebration, 25 December, coincides with pagan festivals and follows closely on from the winter solstice, when the Sun reaches its greatest excursion south of the Equator. Late December marked an important turning point in the Sun’s apparent course, as the daily quota of sunlight grew longer and stronger. Since ancient times, people have lit candles, bonfires and yule logs to help nourish the sun god when he was at his weakest and drive winter and its hardships away. The Roman festival of Saturnalia in mid-December is one example. In keeping with its name – saturnus means ‘plenty’ or ‘bounty’ – the celebration involved feasting, gambling, dancing and singing in honour of Saturn, the Roman god of agriculture. Hats were worn, though not paper ones. At these festivals, the master served the slave, a ritual that can still be seen at office parties today. Gifts were also given, including branches of sacred wood (these evolved into the switches left to punish bad boys and girls in some seasonal festivities). This festival was swiftly followed by the Kalends, a new-year celebration. Already we can see the genesis of the celebrations we enjoy today.


The pagan Roman emperor Aurelian proclaimed 25 December as Natalis Solis Invicti, the festival of the birth of the invincible sun, which was marked by chariot racing and decorations of branches and small trees. In pagan customs predating even Roman times, evergreens such as holly and ivy were used for decoration and presents. These plants stay fresh-looking during the winter months so were thought to be linked to wood spirits and were associated with vitality. As with other primitive rites, these customs were assimilated into subsequent traditions. The thorns of the holly, for example, were equated with Christ’s crown of thorns. Kissing under the mistletoe is another custom that dates back to pagan times, when the plant was associated with fertility. When it was found growing on oak, the sacred tree of the Druids, it was treated with special reverence.


The ancient Britons and Scandinavians also held midwinter sun festivals, which they called ‘yule’ or ‘jol’ (this is where the words ‘yuletide’ and ‘jolly’ come from). Nor did the Germanic tribes of northern Europe miss out on the fun. They assembled in midwinter for feasting, drinking, religious observances and simple merriment. White-bearded Odin (sound familiar?) was thought to roam around punishing evildoers during the celebration in December, prompting attempts to appease him with gifts.


These pagan midwinter festivals remained popular centuries after Christ was born and early Christians were unwilling to relinquish them. When the Church found it impossible, despite repeated bans, to abolish all pagan customs, it Christianized a number of them, divesting them of their worst features. This created another problem. Since no one knew the date of Christ’s birthday, some people celebrated it in the spring and others in the winter.


The first mention of Christmas Day, as far as we know, was in the Roman calendar Chronographus Anni CCCLIV (chronographer of the year 354). Within half a century, Christmas Day had become an important date in the Christian year, with 25 December fixed as the ‘natural’ date so as to exorcize the earlier pagan festival of the winter solstice. The short form for Christmas, Xmas, started out as an ecclesiastical abbreviation that was used in tables and charts; the first letter of the word Christ in Greek (khristos) is chi, which is identical to our X. Thus X stands for Christ, as in Xmas.


Those who believe in star signs would, no doubt, be fascinated to know the precise date of the birth of Christ and whether he behaved like a typical Capricorn, Aries or Pisces. Recent research has provided some fascinating insights into the way in which the timing of Jesus’s birthday might have influenced the rest of his life, from the functioning of his immune system and chances of getting heart disease to his potential for intellectual and sporting achievement.


The last-mentioned study, concerning physical prowess, was carried out at the University of Amsterdam. The results suggest that if soccer had been played in Judea two millennia ago, Jesus would have had a better chance of making his local team if he had been born between August and October. This weak ‘astrological’ effect is most notable in sports where physical development matters: the youngest children in any age grouping are at a disadvantage because they are born late in a selection year.


Unfortunately for Jesus, another study, this time into the connection between birth dates and academic success later in life, showed that it helps to be born during the summer. Takanari Gotoda of the Hammersmith Hospital, west London, came to this conclusion after trawling through the birth dates of 2,525 graduates from the faculty of medicine at the University of Tokyo, many of whom achieved outstanding results in their high-school examinations. He grouped them by the month of their birth and then divided this number by the number he would have expected given the monthly birth records in Japan over the same period, from 1947 to 1971. What emerged was a hump-shaped plot with its peak in the summer, suggesting that the summer-born are the highest academic achievers.


Although the reason for this seasonal effect on intelligence are not clear, you do not have to look to astrology for a possible explanation: babies born during the warm summer months are less likely to be wrapped up, suffer illness or be cooped up indoors. This would allow them to be more adventurous and enjoy a more stimulating environment, which has been shown by experiments on animals to be important for brain development.


Research by Michael Holmes of Queen Margaret College in Edinburgh suggests that revolutionaries tend to be born around Christmas (they have birthdays between October and April), whereas May to September is the season for reactionaries. In the days before central heating, Holmes argues, the winter-born proto-revolutionary would have found freedom to explore with the coming of summer. ‘The summer-born non-revolutionary, on the other hand, would have enjoyed more freedom at first, when less able to use it, but would have been constrained the following winter when ready to extend his explorations.’ Although Takanari Gotoda’s work suggests that the summer-born may be smarter, it appears they are also less adventurous. Whatever the outcome, Holmes’s discovery seems somehow more appropriate than Gotoda’s, given the impact of the birth of Christ and his official December birth date.


CHRISTMAS CARDS GET IT WRONG (AGAIN)


The Christmas star is only one aspect of the dubious sentimentalized account of the Nativity, in which the Holy Family arrive in Bethlehem late at night and there is no room at the local inn. The exhausted couple are forced to stay in a stable, where Jesus is born. This popular version of events is refuted by Luke’s Gospel, argues Ken Bailey, Director of the Institute for Middle Eastern New Testament Studies in Beirut. The Gospels translate the Aramaic speech of Jesus and his disciples into Greek. The careless translation of key words of biblical Greek has led to the misinterpretation of the story from a modern, Western perspective.


The Bible tells us that Mary gave birth to her first son, wrapped him in swaddling clothes and laid him in a manger. The traditional interpretation of this story, in the West at least, is as follows: Jesus was laid in a manger. Mangers are naturally found in animal stables. Ergo, Jesus was born in a stable. But this is to overlook the traditional design of peasant homes in Palestine and Lebanon, says Ken Bailey. Farm animals would share the same living area as the family so the beasts could help warm the house in winter and at the same time be safe from thieves. Sometimes there was also an adjoining guest room. The family would live on a raised terrace (called a mastaba in Arabic) in one room, while their ‘central heating’ – oxen, donkeys and so on – would have their place some 4 feet below on the actual floor (ka’al-bayt) near the door. The mangers, often hollowed stone filled with crushed straw, would be found on this floor, or at the edge of the terrace. This reinterpretation fits in with the idea of Jesus being born in poverty, says Bailey: ‘That is, he is born in a simple peasant home with the mangers in the family room. He is one of them.’


Bailey also questions whether the local inn was really full. He argues that the word ‘inn’ is a mistranslation of kataluma, which has several meanings. It can mean ‘inn’ but it can also mean ‘house’ and ‘guest room’. Reading kataluma as ‘inn’ creates several problems. First, Luke uses another word – pandokheion – for a commercial inn. Second, the only other use of the noun kataluma is in Luke 22:11 and Mark 14:14, where ‘guest room’ better suits the context (‘And ye shall say unto the good man of the house … Where is the guest chamber, where I shall eat the passover with my disciples?’). Third, another instance of cultural misinterpretation, if Joseph had stayed at an inn he would have insulted any members of his extended clan who still lived in his family’s native village and were duty bound to offer hospitality to kin. Finally, there is great uncertainty over whether Bethlehem had a commercial inn at all.


Bailey argues that kataluma should be translated as ‘guest room’. He draws on cultural and archaeological evidence to support his contention that Jesus was born in the heart of a Palestinian home: ‘Joseph and Mary arrive in Bethlehem; Joseph finds shelter with a family; the family has a separate guest room but it is full. The couple is accommodated among the family in acceptable village style. The birth takes place there on the raised terrace of the family home and the baby is laid out in a manger.’


As in the case of the Wise Men, we may have made the mistake of taking literally a Nativity story that has been interpreted according to Western culture and language. Through the eyes of a Palestinian, the verse makes sense on a cultural, historical and linguistic level. St Luke writes: ‘And she gave birth to her first-born son and wrapped him in swaddling clothes, and laid him in a manger.’ A Palestinian would instinctively think, ‘Manger – oh, they’re in the main family room. Why not the guest room?’ The writer anticipates the question and replies: ‘because there was no place for them in the guest room.’ The reader would conclude, ‘Ah, yes – well, the family room is more appropriate anyway.’ Denis Alexander, Editor of the journal Science & Christian Belief, finds this reinterpretation convincing: ‘If [Ken Bailey’s] interpretation is correct (and he certainly persuaded me) then the pictures on many millions of Christmas cards (Mary and Joseph being shut out of the Inn and so on) are simply mistaken, not to speak of a few million sermons.’


THE FIRST CHRISTMAS PRESENTS


We know that the Wise Men came with presents of gold, frankincense and myrrh to mark the birth of the new king (given that they were astrologers, they probably cast his horoscope as well). However, the modern reader may be puzzled by the gifts of the Magi – gold is obvious, but why frankincense and myrrh? These resins, collected from trees for more than 5,000 years, make sweet-smelling perfume and incense but were also reputed to ward off all manner of ills. They were in short supply due to intense demand, which is why they ranked with gold as gifts suitable for the Christ child.


Frankincense (from the French, meaning pure incense) has long been valued for the sweet-smelling fumes it produces when burnt. It comes from a spiky tree, Boswellia carteri, found in the dry areas of north-eastern Africa and southern Arabia, such as the arid highlands of Somalia and the Arabian peninsula. The resin is harvested by nomadic tribes, who scrape the bark of the tree and return months later to collect the ‘tears’ of solidified whitish resin.


Myrrh is a yellowish-red resin collected from the short, thorny tree Commiphora myrrha, which grows across Ethiopia and Kenya and produces oily, bitter-tasting resin at the bases of its branches. Other species of commiphora also produce resins, for example C. abyssinica (African myrrh) and C. mukul (guggulu).


These fragrant resins are all remarkably similar in bio-chemical terms and are probably produced by the trees to gum up the mouthparts of attacking termites and to aid repair through their antibiotic properties and by acting as a temporary dressing for damaged bark. The ancient Egyptians used frankincense to treat wounds and also in religious rites, when anointing mummified bodies. During Roman times, when cremation was widely practised, it was customary to burn frankincense in the funeral pyre; according to Pliny the Elder, this was done not just to appease the gods but also to disguise the grim odour. Between AD 25 and 35, Celsus, a Roman author, recommended frankincense for treating cuts and bleeding. In his medical encyclopedia he suggested it as a possible antidote to poisoning by hemlock. In the seventeenth century, Nicholas Culpeper, a herbalist and apothecary in Spitalfields, London, used frankincense to treat stomach ulcers and bruises.


What about myrrh? Early Egyptian myths describe the resin as the ‘tears of Horus’, the god of the sun and moon. Ancient Egyptians used myrrh as well as frankincense in mummification – its antibiotic qualities reduced decay and helped to prevent tissues falling apart, and its aroma disguised the smell of the body. It was also used for this purpose by the living. Queen Hatshepsut of the 18th dynasty rubbed it into her legs. Early Sumerian inscriptions describe myrrh treatments for bad teeth and worms, while the Greeks prescribed myrrh or its oils for infections of the mouth, teeth and eyes, as well as for coughs. Both Greeks and Romans thought that myrrh could cure poisoning by snake bites. The use of a little myrrh in ‘aromatic’ wines was found to prolong shelf life.


Modern studies have discovered all these resins to have antiseptic, antifungal and anti-inflammatory properties, and therefore can make valuable dressings. The oils made from the resins seem to cause the bronchi of the lungs to dilate, and may help to relieve lung infections and mild asthma. More striking still, researchers have found that eating resin or oil from C. mukul or guggulu lowers blood-cholesterol levels, while Chinese studies on animals have shown that C. myrrha can reduce the development of arteriosclerosis, or hardening of the arteries.


Recently, scientists at the University of Florence, Italy, led by Piero Dolara, have undertaken research into myrrh, based on the confused references to its properties and uses in ancient and biblical texts. Laboratory mice were given either a control or myrrh and were placed on an uncomfortably warm metal plate. Comparison of the paw-licking times of the two groups showed that myrrh is a painkiller, with an action similar to that of morphine. Follow-up studies identified two types of sesquiterpenes, chemicals having analgesic effects. This experiment on mice perhaps explains the reason why vinum murratum – wine with myrrh – was offered to Christ shortly before the Crucifixion. Modern science suggests that Jesus was being offered a primitive anaesthetic.




Two


Miracle




He came all so still
Where his mother lay,
As dew in April
That falleth on the spray.


Mother and maiden
Was never none but she;
Well may such a lady
Godes mother be.


—Anon. (fourteenth century)





Anyone with even the haziest grasp of biology would be troubled by the traditional account of the Nativity. Even in the earliest times some heretical sects, such as the Philanthropists and Adoptionists (who had unusual ideas about the divinity of Jesus), questioned the idea that Christ had no father and that he was conceived in Mary by the power of the Holy Spirit. Today, although millions of people send cards adorned with the classic image of the Virgin Mary, many are sceptical that she remained a virgin despite conceiving Jesus.


This unease has been expressed at a very senior level in the Christian Church. The former Bishop of Durham, David Jenkins, caused a furore by pronouncing the Virgin Birth a myth. One Moderator of the General Assembly of the Church of Scotland delivered the strangulated statement: ‘It doesn’t seem to me impossible that God could not choose a fully human birth as a way of entering the world.’ His pronouncement, though equivocal, resulted in an open letter signed by more than 100 Church of Scotland ministers, which declared: ‘We believe unreservedly in the historicity of the Virgin Birth and regard it as integral to our faith in the incarnate Christ.’
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