Guide to the Mural: Extra Savory Bits of Information

By Christine Schnittka

1531 
A comet appeared: Observations of this comet have been recorded throughout history, notably by Chinese, Japanese, Babylonian and Islamic astronomers. Did you know that the Greeks called comets ‘aster kometes’, which means ‘stars with long hair’?
1538 
Girolamo Fracastoro: Solar wind sends comet debris away from the sun, creating both a blue gas tail and a yellow dust tail. While both usually point away from the sun, sometimes the dust tail can point in a different direction. Fracastoro was an Italian physician who mainly studied how diseases are spread. He believed that tiny particles spread infections, an idea that was way ahead of its time.
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1543 
Nicolaus Copernicus: He was in Poland and at eighteen attended the University of Krakow and then studied in Bologna and Padua, earning a degree in law. In Padua, he met astronomer Girolamo Fracastoro (of comet tail fame). When he returned home to Poland, he worked to govern the small state, Warmia, he lived in. He always took time to study astronomy in his spare time. Legend has it that Copernicus held the first copy of his revolutionary book, “De Revolutionibus” before slipping into a coma and dying. This book, which supported a heliocentric universe, was on the Banned Books list at the Vatican until 1835! 
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1572 
Tycho Brahe: Today, with telescopes, parallax can be used to find the distance to nearby stars: those within 330 light years away. Realize that Brahe was watching this supernova without the help of a telescope though… and he recorded vast amounts of data into astronomical tables, all without the use of a telescope. (Later, his assistant, Johannes Kepler would use these tables.) Plus, he did not believe in the Copernican system. He maintained that the Sun revolved about the Earth! Tycho’s twin brother was stillborn, and when he was two years old, his uncle kidnapped him and raised him as his own son. As a 20 year old college student, his nose was partially cut off during a sword fight at night. He reputedly wore a false one.
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1589 
Galileo Galilei: Galileo was an experimental scientist, some say the first. He initially studied medicine, but turned to physics and mathematics.  While the legend says that Galileo dropped balls of different masses off the leaning tower of Pisa, it’s doubtful that he really did that. We do know he did experiments with balls rolling down ramps. Gravity pulls on them too! The results of this experimental work went against beliefs that had been held since the days of Aristotle, and people had a hard time believing that heavier objects didn’t necessarily fall faster. By the way, Galileo tried to measure the speed of light. He and an assistant stood on different hilltops, using a lantern and a mirror. They couldn’t measure anything, but do you see something similar on the mural in a few hundred years?
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1600 
William Gilbert: This English physician hung a lodestone (a piece of magnetite, a magnetic iron ore) on a string and called it a terrella, meaning “little earth” as a model for the Earth’s magnetic field. He was also interested in static electricity and invented a device called a versorium to detect charged objects. He called charged objects, electrics, and from this we get the word, electricity. The plague killed him in 1603.
1607
A comet appears. Is it the same one that came by in 1531?
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1610 
Galileo Galilei: It was in this publication, Sidereus Nuncius, translated as The Starry Messenger that Galileo not only described the craters of the moon, but what he saw orbiting Jupiter: moons. This book announced the beginning of a new age in which people would study the universe. Some people think Galileo invented the telescope—he didn’t, but he did build his own improved version. The first telescopes were made in the Netherlands in 1608. Hans Lippershey applied for a patent for this device that could see things at a distance, but so did two other men. In the end, no patent was awarded, and news of this “spyglass” spread quickly. Realize that back then, no one understood how the telescope worked… just that it did. 
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1616
William Harvey: Before Harvey, people thought that venous blood came from the liver and arterial blood came from the heart. Since this English physician didn’t have a microscope to see capillaries, he had to theorize how the two systems were connected.

1632 
Galileo Galilei: Because of this book, Galileo was tried by the Inquisition and forced to renounce his belief that the Earth moved about the Sun. In 1992, Pope John Paul II had his conviction reversed. A little late…

[image: image10.jpg]


1644 
Evangelista Torricelli: Did you know that Torricelli was Galileo’s secretary during his final months? Afterwards, he discovered the principle of the barometer, which was called the Torricelli Tube.
[image: image11.jpg]


1646
Blaise Pascal: Pascal, who was French, was a mathematical genius from an early age, and unfortunately died before he was 40. When he was 20, he invented a mechanical calculator with gears, to help his father, a tax commissioner. The metric unit of pressure was named for him. 

One Pascal is 1 Newton/ meter².
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1648
Johannes Baptista van Helmont: Correction on the mural: van Helmont’s work was published in 1648, four years after he was dead. Here are his own words on his experiment-- " I took an Earthen vessel, in which I put 200 pounds of Earth that hadbeen dried in a Furnace, which I moystened with Rainwater, and I implanted therein the Trunk or Stem of a Willow Tree, weighing five pounds; and at length, five years being finished, the Tree sprung from thence, did weigh 169 pounds, and about three ounces: But I moystened the Earthen Vessel with Rain-water, or distilled water (alwayes when there was need) and it was large, and implanted into the Earth, and least the dust that flew about should be co-mingled with the Earth, I covered the lip or mouth of the Vessel with an Iron-Plate covered with Tin, and easily passable with many holes. I computed not the weight of the leaves that fell off in the four Autumnes. At length, I again dried the Earth of the Vessell, and there were found the same two hundred pounds, wanting about two ounces. Therefore 164 pounds of Wood, Barks, and Roots, arose out of water onely."  Helmont is the first person to coin the word “gas” from the Greek word, “chaos”. 
1651
William Harvey:
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1655 
Christian Huygens: No only was he an astronomer who studied the sky with his own handmade telescope, he was into clocks. He wrote a book about them, invented a pendulum clock, and patented a pocket watch. He’s got an asteroid, a mountain on the Moon, and a crater on Mars named after him. The Dutch pronounce his name something like “how-huns”.
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1658 
Jan Swammerdam: His name crops up all over the history of science although it’s not as well known as Huygens or Torricelli. He investigated the internal anatomy of insects and their metamorphosis changes and published several books on entomology.
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1666 
Isaac Newton: This was Newton’s big year. Cambridge had closed due to the plague, and Newton went home for the next two years. It was during this time that he developed so many of laws and theories that he is known for today. At home in his garden, the famous apple was said to fall on his head.
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1668
Francesco Redi: He conducted the first controlled experiment in the attempt to refute Spontaneous Generation. He set out raw meat in jars—some covered with gauze, some left open. The meat in the uncovered jars developed maggots, but the meat in the gauze-covered jars didn’t. Why not? Because the flies couldn’t get in to lay their eggs!
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1669 
Nicolaus Steno: He began his career as an anatomist. He was born Niels Stensen, but as was the custom, went by a Latin name while at the University of Copenhagen: Nicolai Stenosis. He also signed his name Nicolaus Steensen, Nicolas Sténon, and Niccolò Stenone. For a fascinating account of Steno’s work, read Alan Cutler’s The Seashell on the Mountaintop. It was during the dissection of a shark’s head that his passion for fossils and rock strata began in earnest. He noticed that the shark’s teeth looked like “tongue stones” that were said to fall from the sky but were actually fossils.
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1672 
Giovanni Cassini: He used parallax to determine the distance to Mars. While he was stationed in Paris, he sent a colleague to French Guiana to make a simultaneous observation.
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1674
Antoni van Leeuwenhoek: He began his career as a linen draper, a specialist in fabric. He would use a hand lens to examine the cloth, and then began doing what made him renowned- making small lenses to examine the sub visible world. Did you know that his name at birth was Theonis Phillipszoon? Van Leeuwenhoek means “from lion’s corner” and he was called this because he was born in a house at the corner of the Lion’s Gate in Delft, Holland. 
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1676
Giovanni Cassini: The Cassini division in Saturn’s rings is named after him.
1682
Halley’s Comet: Halley himself saw the comet. It was the only sighting he ever made.
1683
Antoni van Leeuwenhoek: Leeuwenhoek called his new discoveries, “wretched beasties.” 
1684
Giovanni Cassini: Cassini got into astronomy by way of astrology! He was very much a believer of astrology and was employed at the Panzano Observatory in Italy to develop equipment for better astrological measurements. Eventually he spent more time doing actual astronomy as director of the Paris Observatory, where he remained employed until his death.
1694
 Rudolph Camerarious: Using careful observations, the German botanist Camerarious identified the stamen as the male organ and the ovary as the female organ, and the seed the offspring.

1702
Antoni van Leeuwenhoek: Did you know that Leeuwenhoek has a 125 kilometer wide crater on the far side of the moon named after him?
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1704 
Isaac Newton: Newton’s idea that light was made of tiny particles was published in Opticks and remained the prevailing theory for the next hundred years even though Christian Huygens had published a wave-theory of light in 1690. 
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1705 
Edmond Halley: The orbital period of this comet isn’t always 76 years. It had been 79 years before the 1066 sighting. Guess how big the nucleus of this comet is? It’s 16 kilometers long and 8 kilometers high and wide. That’s huge. It’s a ten mile long comet!
1711 
Luigi Marsigli: Before Marsigli investigated coral, some didn’t even think it was alive. It was a rock that grew! Some sources say that Marsigli thought coral was a plant that flowered. Some say he discovered its animal nature. Some say it wasn’t until 1725 that Jean-André Peyssonnel discovered the animal nature of coral. 
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1714 
Daniel Fahrenheit: He did not invent the thermometer- Galileo and Sanctorius beat him to that honor, but he did devise the first numerical scale for gauging temperature. He based his scale on the temperature of cold icy salt water (0 degrees) and human body temperature (100 degrees). Fahrenheit’s first name is really Gabriel (his middle name is Daniel.) His parents both died of mushroom poisoning. Yikes.
1718 
Edmond Halley: Almagest was written in Greek by the Egyptian Ptolemy around the year 150. Hè Megalè Syntaxis is what he named it, then Arabs started calling it Al Magiste, “The Greatest”. It included a catalogue of stars and a compilation of all that was known in astronomy at that time. 
1735 
George Hadley: He was a British lawyer, but he was determined to figure out how the trade winds worked. These winds were necessary for trade between England and North America. 
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1738 
Daniel Bernoulli: He did his experiments on human blood flow. That’s why I chose red for this piece! He would stick tubes into veins of flowing blood and measure the pressure as the blood velocity changed. Yuck!
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1745 
Georges-Louis Buffon: He wrote a book, which was published after his death (good idea), in which he compared humans to apes and considered that they might have a common ancestry. He also suggested that the Earth was much older than 6000 years, the thought held by the church at the time.  He based his idea on the cooling rate of iron and supposed the Earth was 75,000 years old. Indeed, that is much older, but no compared to the current idea that the Earth is 4.5 billion years old!
1746 
The Leyden Jar: Invented by two different people, the German Ewald von Kleist invented it first in 1745, then Pieter van Musschenbroek of the University of Leiden re-invented it in 1746. It was thenceforth called the Leyden jar. The invention of the Leyden Jar is a milestone of technology, not science, but its invention is so linked to scientific discoveries, that I’ve included it here. I was shocked by a fully charged one once, and it knocked me to the floor. It is the ancestor of today’s capacitor.
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1751
Benjamin Franklin: Franklin’s life was amazing. He did so many different things, including investigating electricity. Did you know he was one of 17 children? His father’s first wife died just after the birth of their 7th child, then he re-married later that year and had 10 more children. 
1752
Benjamin Franklin: Apparently Franklin was insulated when he conducted his kite-flying experiment because it would have been fatal otherwise. Since Franklin invented the lightning rod, he was well aware of lightning’s dangers. He was collecting charge from a cloud… Don’t imagine that lightning was conducted down his string, but some electrons definitely were. 
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1753
 Carl Linné: You may know this man as Carolus Linnaeus, the Swedish biologist who classified and named over 12,000 species of plants and animals. He got his last name because of the lime tree on his family farm,” Linnagård.” 
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1755
 Immanuel Kant: Kant is not known for his scientific discoveries, but for being a philosopher. He had an interest in astronomy, and in addition to forming his theory of planetary formation, he postulated that nebulae were distant galaxies, calling them “island universes”. 
1757
Alexander Monro: There were three generations of Scottish Alexander Monros. This Monro is called Secundus because he was the second. His father (the Primus) was an anatomist like him and so was his son (the Tertius). Actually, they all held the same job at the University of Edinburgh for over 125 years!
1758
Halley’s Comet: Halley did not live to see his prediction come true. The comet was spotted first by a German farmer (and amateur astronomer) named Johann Palitzsch on Christmas Day, 1758. 

1765
Lazzaro Spallanzani: Spallanzani’s work paved the way for Louis Pasteur.
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1777
Antoine Lavoisier: Some call Laviosier the father of modern chemistry. What’s fascinating is just how he got involved with chemistry in the first place. When he was in his late 20s, he married a 13 year old girl. 13!!! A few years later, he got a job improving gunpowder for the French government. It was during all his explosions with gunpowder that he developed some of his ideas on combustion, oxygen, hydrogen, and nitrogen. Lavoiser did so much for the science of chemistry, but he is also remembered for the manner in which he died. His other job was to collect taxes. During the Reign of Terror of the French Revolution, Lavoisier was tried, convicted, and executed in one swift day.
1779
Jan Ingenhousz: This Dutch scientist showed by putting plants under water, that they gave off oxygen bubbles when the light was shining. He also noted that they gave off carbon dioxide bubbles at night—in much less quantity. 
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1781
 William Herschel: Born Friedrich Wilhelm Herschel in German, he changed his name to Frederick William when he moved to England at the age of 19. Like many scientists, Herschel had an artistic side. He was a musician who played the oboe and organ, and liked to direct and compose music as well. This talent is overshadowed by the fact that Herschel discovered Uranus. 
1784
Henry Canvendish:
1787
William Herschel: Herschel also liked to make telescopes, constructing over 400 of them in his lifetime, and he sold a good number of them to other astronomers. He gave one to his sister, Caroline Herschel (see 1828), who was an astronomer in her own right. Herschel’s son John became a well-known astronomer, and his grandson Alexander became an astronomer as well. It was his son John who actually named the two moons of Uranus he discovered, but these moons were not named until after William Herschel’s death..
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1791
Luigi Galvani: Galvani noticed while he was dissecting some frogs that he could make their legs twitch if he touched them with a metal probe. He thought he was causing the “life force” of the frog to escape, but actually he had the frog on a metal plate, and was touching it with a probe of a different metal. He was in fact creating a frog battery and jolting the poor dead thing with it.
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1796
Edward Jenner: It was an old Turkish practice to inoculate for smallpox, but the Turks used actual smallpox pus, and the results could be worse than the disease itself. Jenner, a rural English doctor,  followed up on the local lore that milk maids who’d contracted cowpox never got sick with smallpox…. So Jenner used cowpox pus from a milkmaid, inserted some into an 8-year-old boy, and then seven weeks later exposed him to smallpox. I wonder how his parents allowed this test to be performed on their son, but they did, and the boy never contracted the disease.  Jenner coined the word, “vaccination” because the Latin word for cow is “vacca”. 
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1798
 Henry Cavendish:
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1799
 Allasandro Volta: Volta knew about Galvani’s work with frogs, and decided that the two metals were doing something. He put two metals on either side of this tongue and tasted the current flowing between them. Then he decided to use wet salty cardboard instead of his tongue (good idea!) and made a stack of these ‘cells’ with zinc and silver. The whole pile was capable of producing quite a shocking result. 
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1800 
William Herschel: Herschel discovered infrared radiation. He noticed that there was heat in the area outside the red color of a spectra cast through a prism, and he concluded that there was such a thing as invisible light. Another interesting fact about William Hershel is that he thought that every planet had living creatures on it, including the Sun. He’s got craters on the Moon, Mars, and Saturn named for him. 
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1801
Guiseppe Piazzi: Piazzi and a host of other astronomers were looking for something between the orbits of Mars and Jupiter. On the evening of New Year’s Day, 1801, he found something. It was in the constellation Taurus and moved each of the 24 nights that he observed it. At first he thought it was a comet, then he thought it was a planet, but soon realized that it was a new type of object in space- an asteroid. Ceres is 940 kilometers in diameter.
1804
Nicholas de Saussure: Before Saussure, it was assumed that plants got their carbon from the soil and not the air. Sounds logical, right? I’d bet a lot of educated people hold the same erroneous assumption today. Do you?
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1806
Joseph Gay-Lussac: Did you know that Gay-Lussac discovered boron and that he took a hydrogen-filled balloon ride up into the atmosphere to a height of 23,000 feet to test variations in the Earth’s magnetic field. I wonder how he did that? That’s like more than 4 miles! Could that be right?
1807
Humphrey Davy: Davy used electricity from the newly invented battery to break apart substances. He figured out that electricity can break water into gases, so tried it on other things too. When he passed a current through molten potash, he obtained pure potassium. When he passed a current through soda, he obtained sodium.  He later discovered calcium and other metals. 
1808
John Dalton: Dalton’s list of Elements clearly includes some compounds which he called compound atoms. 
1809 
Jean-Baptiste Lamarck: It is said that Lamarck coined the word, “biology”. His ideas preceded Darwin and Wallace’s, and even though today we know that what a species needs or wants doesn’t create it in successive generations, he was along the right track. Lamarck’s ideas are called “soft heredity.”

1811 
Mary Anning: She survived being struck by lightning as a child- the three other girls with her at the time died. She sold fossils to supplement her poor family’s income. She was only 12 when she unearthed the icthyosaurus. She went on to find the skeleton of a plesiosaurus and the skeleton of a pterodactyl. She died of breast cancer at the age of 48.
1811
Amedeo Avogadro:

1814
Joseph von Frauenhofer:
1815
William Smith: Smith built canals in England. They’re still there with boats floating down them. While he was organizing these digs, he got a good look at the layers of earth underground and started keeping track of what he’d found. He is called the Father of English Geology, for he created a huge map of Great Britain and Wales depicting the different layers of rock and fossils they contained. He ended up losing his canal-digging job, and fell slowly into debt until he was finally locked up in the infamous King’s Bench debtor’s prison. Towards the end of his life, he was recognized for the amazing job he’d done mapping out the geology of England, and a crater on Mars is named after him. A good book to read about William Smith’s life is “The Map that Changed the World”, by Simon Winchester.
1817 
Pierre Pelletier and Joseph Caventou: Pelletier also isolated caffeine for the first time, and Caventou was the first to isolate quinine. 
1820 
André Marie Ampère, Hans Christian Øersted, and Joseph Henry: Oersted was lecturing to his students one day, when it’s said he was demonstrating that electricity does not have a magnetic effect. He placed a compass near a wire with current going through it to demonstrate this and –what do you know—the compass twitched. He had discovered that electricity does indeed have a magnetic effect. Ampere built on this idea by wrapping wire in a circle. (Ampere got the electrical unit of current named after him, the “Ampere”, or commonly phrased, “Amp”), and Henry used his wife’s silk nightgown (torn to shreds) to insulate wire and wrap coil upon coil, creating a huge powerful electromagnet. 
1827
Georg Simon Ohm:
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1828
Caroline Herschel: An unsung hero, Caroline worked with her brother William Herschel. She was the first woman ever paid for being a scientist. Even after her brother died, she continued her research in the field of astronomy. She has a crater on the moon and an asteroid named after her.
1831
Joseph Henry and Michael Faraday:

1833
Robert Brown:

1835
Halley’s Comet: First spotted on August 5th from the Vatican in Rome at the Roman College observatory.
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1838
Jan Purkinje: Purkinje was from Bohemia in the Czech Republic. He studied cells, especially those of the eye, brain, skin, muscles and heart. Something he discovered is called the Purkinje Effect. If light is dimmed, red objects seem to fade in color faster than blue ones. He also discovered Purkinje Cells, neurons in the brain, and Purkinje fibers that conduct electricity in the heart. If that wasn’t enough, a university in the Czech Republic is named after him. 
1840
Christian Schonbein: 

1842
Christian Doppler: Today we can demonstrate the Doppler Effect easily with a car honking its horn as it speeds down the road. In Doppler’s day, he used trumpeters on a steam engine going down the tracks. Trumpeters on the ground were playing the same exact note as the train went by. 
1848
Armand Fizeau: The year after Fizeau discovered the red and blue shift in stars, he invented a device called the Fizeau Wheel which he used to calculate the speed of light. He calculated it to be 298,000,000 meters/second which is very close to today’s measurement of 300,000,000 meters/sec.
1855 
John Snow: He believed in the germ theory of disease, but at the time people believed that bad odors caused disease (the miasma theory). A severe outbreak in 1848 killed 7000 Londoners in one month. When he removed the handle from the Broad Street water pump, it ended an epidemic in that area.  His study of cholera outbreaks was a major event, and in 2003 British doctors voted him the greatest physician of all times.
1857
Louis Pasteur
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1858
Charles Darwin and Alfred Wallace: Darwin’s voyage on the HMS Beagle took place from 1831 until 1836, and for the next 20 years he wrote, lectured, organized specimens, and slowly became transfixed on a theory that species transmutate. He married his cousin, Emma Wedgewood, and they had ten children, all the while his health was declining. Alfred Wallace developed his idea of evolution by natural selection independently of Darwin, but shared his ideas freely with him. Wallace was a spiritual man and had ideas that differed slightly from Darwin’s. Darwin suffered terribly from all sorts of ailments since his voyage on the Beagle, and died of a heart attack at age 73.
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1862
James Clerk Maxwell: He predicted that light is an electromagnetic phenomenon. His idea was purely theoretical, and wasn’t demonstrated until 1888 when Hertz set up an experiment where he actually created and detected electromagnetic waves. “We can scarcely avoid the conclusion that light consists in the transverse undulations of the same medium which is the cause of electric and magnetic phenomena.” ~Maxwell
1864
Louis Pasteur: Pasteurization is normally associated with milk, but it wasn’t until 1886 that milk was pasteurized. Emperor Napoleon III of France asked Pasteur to develop a method to keep his wine from souring into vinegar, and he demonstrated that by heating the wine to 55 C for several minutes, he could keep the wine from spoiling.
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1865
Fred Kekule: After years of studying the nature of carbon bonds, Kekule had this dream while sleeping in a chair by a fire: “But look! What was that? One of the snakes had seized hold of its own tail, and the form whirled mockingly before my eyes. As if by a flash of lighting I awoke..”~Kekule and had insight into the structure of benzene, C6H6. But did he really dream this up? Ironically, a booklet was published a few years before by Johann Loschmidt, in which he proposed exactly the same arrangement for benzene. Hmmm…
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1865
Gregor Mendel: Mendel was an Austrian Monk and experimental gardener. He experimented with different strains of pea plants that had different colored flowers, different heights and such. He said that the plants had factors that were inherited and that some factors were dominant to others. While he did publish his findings in an obscure journal, his law of inheritance was not appreciated until after his death when three biologists independently discovered the same thing. We don’t remember de Vries, Correns, and von Seysenegg like we do Mendel… because they all gave Mendel credit as the discoverer of this law of inheritance. 
1867 
Alfred Nobel: His father ran an explosives factory in Russia. They made nitroglycerine which could explode without warning. In 1864, an explosion killed Alfred’s younger brother, Emil. This prompted him to develop a safer explosive, which he did. Dynamite was made into sticks and wrapped in paper, and could be exploded only by a detonator. Nobel became rich because of the great demand for dynamite in mining, tunnel and railway building. While some thought he was a mad scientist, Nobel actually thought his new explosives would be so terrible as to outlaw war. No such luck. But, he gave back. Emil did not die in vain. 
1868
During an eclipse of the sun, a spectroscopic image was observed that corresponded to no known element. Helium is named for the Greek word, “helios”, meaning “sun”. 

(find out who discovered this)
1869
Dmitri Mendeléev: He was the youngest of 14 children! Good thing his parents didn’t give up after a baker’s dozen. Anyway, he was writing a chemistry textbook when he arranged the known elements on cards and saw the pattern to his work. Gaps in his rows and columns predicted the future discoveries of elements. A German chemist, Julius Meyer made a similar discovery about the same time, but Mendeléev got his ideas published first. 
1873
Anton Schneider:
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1876
Robert Koch:
1877
Giovanni Schiaparelli: Soon after Schiaparelli saw channels criss-crossing Mars, people started thinking Mars was populated by intelligent beings that used agriculture. Percival Lowell was a real fan of this idea, convinced that Mars had life on it. When NASA’s Mariner 4 took a closer look at Mars, no canals or channels were to be seen. 
1879
Albert Michelson: He used a rotating mirror with a vibrating tuning fork attached to it. He had a rotating mirror set up at the Mt. Wilson observatory in California, and a second mirror 22.5 miles away on Mt. San Antonio. He got a pretty good answer considering the limitations of his equipment. Galileo had tried to measure the speed of light by using lanterns and hilltops. Back in 1676, Olaus Roemer tried by watching the eclipse of a moon of Jupiter, and Armand Fizeau had a pretty good setup with lenses and a rotating gear, but Michelson came closest to what we currently consider the correct value: 186,282.4 miles/second. 
1882
Robert Koch: He won the 1905 Nobel Prize for his work in discovering the cause of tuberculosis, Mycobacterium tuberculosis, and the tuberculin skin test. At that time, tuberculosis was the cause of 1 in 7 deaths. 

1885
Louis Pasteur: He tested his rabies vaccine on a young boy just bitten by a rabid dog. He took great risks in doing so… especially considering he was not a licensed physician! The boy survived and Pasteur was hailed as a hero. The boy who was saved, Joseph Meister grew up to become the caretaker of the Pasteur Institute. The bottle pictured in the mural contains a piece of spinal cord from a rabid rabbit. The piece would dry for 12 days in the bottle, then used as a vaccine. 
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1887
Heinrich Hertz: He couldn’t foresee it, but his discovery lead to the invention of the wireless telegraph and radio. He died of blood poisoning at age 36 leaving a wife and two young daughters. 
1890
Robert Koch: The microbe that causes cholera was isolated first by Filippo Pacini in 1854 but his work was not taken seriously because the germ theory of disease was not widely believed. Koch was not aware of Pacini’s previous work on cholera. 
1894
William Ramsay: Scottish chemist Ramsay won the 1904 Nobel Prize for his discovery of five noble gases. 
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1895
Wilhelm Röntgen: He discovered x-rays almost by accident. He was working with a cathode-ray tube and noticed that a fluorescent screen in his lab lit up when he turned on the cathode-ray tube. When he put his hand in the path of the invisible rays, he saw on the screen, a shadow of his bones. Can you imagine?!? Röntgen named these new rays temporarily x-rays because they were something unknown. They came to be known as Röntgen Rays, but he preferred that they not be named after him.  He won the 1901 Nobel Prize for his discovery and donated the money. He didn’t even want to take out any patents for his invention of the x-ray machine. In these early years, many human subjects died from over-exposure to the beams. 
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1897
Joseph John Thomson: Ironically, while JJ Thomson won the 1906 Nobel Prize for discovering the first subatomic particle, the electron, his son, George Paget Thomson won the Nobel Prize for proposing that the electron is a wave. 
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1898
Marie and Pierre Curie found polonium and radium in pitchblende, the remains of uranium ore after the uranium salts were removed for glassmaking. Marie Curie was the first person to win two Nobel prizes. Radium, a rare metal found in uranium ores, is used in the treatment of cancer. It used to be used as a glow-in-the-dark paint, but now we know it’s too dangerous for that. If you put a lump of it in water, the water will boil. Unfortunately, Marie slept with a piece of it by her bedside, and through overexposure, died of cancer. 
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1901
Karl Landsteiner: Blood transfusions between species were fatal. Transfusions between humans sometimes were. When Landsteiner discovered different types of blood, transfusions between people of the same blood type were successful. 
1905
Nettie Stevens and Edmund Wilson: 
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1905
Svante Arrhenius: When this Swedish chemist was a small child of 8, he started school. He had already taught himself how to read and add numbers, so they put him in the 5th grade. He ended up winning the 1903 Nobel Prize in Chemistry. Something I’d always taught my students is that pure water is not a conductor. Arrhenius discovered that. He discovered that pure salts aren’t conductors either, but salty solutions are. That was the work of his doctoral dissertation, a document that received the lowest possible passing grade… but he won the Nobel Prize from the work he’d done to write it. Go figure. Arrhenius held a controversial idea that life was spread throughout the universe by way of spores. Today we call that theory panspermia.
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1905
Albert Einstein: The Special Theory of Relativity says that the speed of light in space is the same no matter what. 
1907
Albert Einstein: Einstein’s equation means that matter holds immense quantities of energy. A kilogram of matter- any type- contains enough energy to destroy a city. 
1909
Charles Walcott: The Burgess Shale, discovered in Canada, is a window to the Cambrian sea. Walcott dug up 70,000 fossil specimens from this area in British Columbia and sent them to the Smithsonian. 
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1909
Ernest Rutherford: He said of his experiment, “as if you had fired a fifteen-inch shell at a sheet of tissue paper and it came back and hit you.” He deduced from his firing alpha particles at gold foil that the particles that bounced back had hit something: a nucleus. 
1910
Halley’s Comet: This time, the comet was a media “star”. It was photographed for the first time. When the Earth passed through the comet’s tail, people got a bit worried about the toxic vapors in the dust, but no one was harmed. 
1912 
Alfred Wegener: He said that all the continents were once joined as a huge continent, Pangea, surrounded by one huge ocean, Panthalassa. He did not know how the [image: image52.jpg]SO ey,




continents drifted…. only that they did. Plate tectonics was not proposed until the 1960s. People long knew that the continents seemed to have borders that looked like puzzle pieces to each other. But, Wegener did some fossil digging and found that the same plant fossils were found across India, South America, Africa, and Australia. He even found tropical plant fossils in the Arctic and glacial deposits near the equator. So, he formed a theory that all the continents were once joined. He didn’t know how they got that way, or what separated them. Perhaps the ocean floor stretched. The theory of plate tectonics was a long way off—not realized until the 1960s. 
1915
Albert Einstein: The theory of general relativity states that all objects put a dent in the ‘space-time’ continuum, explaining why the Earth orbits the Sun. This theory also predicts that if the space-time continuum gets pinched off, a black hole ensues. 
1916
Karl Schwarzschild: A child prodigy, he earned his Ph.D. when he was only 23, but he died young, at the age of 42, two years after joining the German Army when World War 1 began. It was while he was stationed in Russia that he developed his theories of relativity and black holes. There he developed a rare autoimmune disease called pemphigus, was sent home, and died.
1919
Ernest Rutherford and Arthur Eddington:

1921
Frederick Banting and Charles Best: It was known that the pancreas was responsible for the disease, diabetes, but the Canadian Doctor Frederick Banting (to whom I’m related!) was the one who found out exactly how the pancreas was responsible. He was working with Charles Best in a laboratory borrowed from John Macleod. They figured out how to extract a secretion from one dog’s pancreas, and used it to save the life of a diabetic dog. At first, they called this secretion isletin because it was extracted from the ‘islets of Langerhans’, a special cluster of cells on the pancreas. Later the name was changed to insulin.  Only Banting and Macleod were awarded the Nobel Prize in 1923, but Banting split his share with Charles Best. Eli-Lilly began producing insulin in 1923 and ever since, diabetes has been a treatable condition—not a death sentence. 
1928
Alexander Fleming: The culture plate was accidentally contaminated with a mold, and bacterial colonies surrounding the mold died. Something poisoned them!  Fleming made a broth of this mold and treated cultures of staphylococci, streptococci and pneumococci with it. The bacteria died in the presence of the moldy broth. The mold was named Penicillium notatum, and by the 1940s, the medicine penicillin was ready to cure horrible diseases. Fleming shared the Nobel Prize in 1945 with Howard Florey and Ernst Chain, who transformed the moldy broth into the medicine it is today. 
1929
Edwin Hubble photographs M31 and makes out some stars in the picture. M31, which was thought to be a cloud of dust, contained a Cepheid variable star too, which allowed him to determine it was a million light years away and large enough to be a galaxy in its own right. 
1930
Clyde Tombaugh: A boy from Kansas, he made his own telescope and sent drawings of Jupiter and Mars to the Lowell Observatory. They offered him a job. After months of painstaking observations, he discovered Pluto. Afterwards, he got a went to college and earned two astronomy degrees. In the late 40s and early 50s, he saw a bit more than asteroids in the sky: he claims to have seen UFOs. Lots of them, in particular, green fireballs shooting across the sky.
1932
James Chadwick: Chadwick has a strange look on his face in the mural. It looks like he’s sitting on something quite uncomfortable, and actually he is. The neutron was an uncomfortable thing to discover. For one thing, physicists had gotten used to the idea that atoms were made of positive charges and negative charges. They had no idea there were neutral charges in there too. For another thing, this neutron is the responsible particle for nuclear chain reactions—a good think if you like nuclear power, a bad thing if you don’t like nuclear bombs. 
1933
Dorothy Hodgkin: She was born in Egypt, but was British and is best known for her work discovering the structure of compounds used to treat pernicious anemia, especially vitamin B12. She also discovered the crystal structure of penicillin, cholesterol, and insulin. She won the 1964 Nobel Prize in Chemistry for her work in crystallography.
1935 
Percy Julian: His grandfather was a slave, and he was a Harvard graduate with a Ph.D. from the University of Vienna, Austria. He taught college chemistry, founded his own research firm, and in 1935 created the drug that would be used to treat glaucoma. He discovered chemicals that would be used to treat a variety of hormonal deficiencies. He was elected to the National Academy of Sciences before his death in 1975.
1938
The Coelacanth: Latimeria chalumnae, the coelacanth, was thought to be long dead, long, long (80 million years long) dead. Then Captain Hendrick Goosens of South Africa caught one is his trawl net. It was five feet long, pale blue, with two pairs of fins that looked like arms and legs. Fish expert J.L.B. Smith identified it, and nick named it “Old Fourlegs”. 
1939
Barbara McClintock: She worked with corn. The colors of the kernels described genetic inheritance, and the chromosomes were large and easy to study under a microscope. McClintock is best known for discovering that genes jump around a chromosome, and for this finding she was awarded the Nobel Prize—in 1983 when she was 81 years old! It took the scientific community a long time to recognize her work. 
1939
Lise Meitner and Otto Hahn: Meitner was from a Jewish family in Vienna, Austria. She attended the University of Vienna and Ludwig Boltzmann was her physics professor. After earning her doctorate, she went to Berlin to work with Max Planck and Otto Hahn. When Hahn received the Nobel Prize in 1945 for discovering fission, Meitner was left out, which caused great controversy.
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1944
Vivien Thomas and Alfred Blalock:
1946
Willard Libby: Cosmic rays turn nitrogen in the atmosphere into an isotope of carbon, Carbon-14. Well, carbon dioxide containing small traces of this isotope get used by plants to make sugars and starches and grow. After a plant dies, it stops taking in carbon-14 and the isotope naturally decays back into carbon-12.  If you take something dead and measure the ratio of these two isotopes of carbon, you can determine how long its been since the thing died. Willard Libby figured this out. 
1948
George Gamow:
1949
Fred Whipple: At first he called it an “icy conglomerate”, but then he called it a “dirty snowball,” which sounds better. Whipple discovered several comets, even got one named after him. Somehow, he predicted that we would someday use artificial satellites and organized a group of astronomers to track them even before Sputnik was launched. He just died last year, at the age of 97.
1952
Rosalind Franklin: When she started college at Cambridge, the number of female students was limited to 10% of the student body, and furthermore, women were not entitled to a degree from Cambridge upon completion of the final exams. But, she persevered, and earned her Ph.D. in physical chemistry. It was at Kings College in London that she took her famous photographs of the crystal structure of DNA that Watson and Crick used to determine a 3-D model. She died of ovarian cancer at the age of 37, and four years later Watson and Crick won the Nobel Prize without her.
1953
James Watson and Francis Crick:
1954
Jonas Salk
1956
Jo Hin Tjio and Albert Levan:
1959
Luna 3: The Russians launched this probe to photograph the far side of the moon. While the images were not distinct, the Russians did name one region Mare Moscovrae (Sea of Moscow.) Luna 2 had been launched earlier in the year, but it crashed into the moon.
1962
Rachel Carson: DDT was discovered in 1939 by a Swiss chemist who demonstrated that it could kill lice, beetles, mosquitoes and other insects. This chemist actually won the Nobel Prize in 1948 for his work with DDT because it spared so many people from insect-borne diseases.  It was said to be non-toxic to humans, and three millions tons were manufactured over subsequent thirty years. Carson’s book brought the dangers of DDT to the public, but she didn’t live to see DDT banned in 1972. It was during the time she was writing Silent Spring that she was diagnosed with breast cancer, and she in died in 1964 at the age of 56. 
1964
 Murray Gell-Mann: By the early 1960, a hundred different subatomic particles had been discovered: neutrinos, positrons, pions and the like. Gell-Mann proposed that many of these particles plus the well-known proton and neutron were actually made from combinations of things he called quarks. 
1965
Arno Penzias and Robert Wilson: When these two encountered a strange noise on their radio telescope, they blamed it on pigeon droppings fouling the antenna. But even after cleaning, they detected this strange radiation. They were listening to the remnants of the Big Bang, and shared a 1978 Nobel Prize for the discovery.
1967 Jocelyn Bell Burnell and Anthony Hewish: They dubbed the first pulsar they detected, “Little Green Man 1”. They were looking for quasars when they stumbled upon a pulsar. 
1969
Apollo 11: On July 20th, Neil Armstrong and Edwin ‘Buzz’ Aldrin stepped foot on the Moon while Michael Collins orbited the Moon. It was President John F. Kennedy’s goal to land a man on the Moon before the decade was out, and NASA did the job. 
1971
NASA’s Mariner 9:
1971
Stephen Hawking:

1977 
Jack Corliss: 
1983
Subraymanyan Chandrasekhar: Born in India, he came to the United States after college and taught physics at the University of Chicago for the rest of his life. When he had developed his idea that massive stars can collapse to extremely small sizes, his supervisor at Cambridge, Arthur Eddington, said the idea was absurd, and Chandrasekhar abandoned it until several decades later when he worked his idea out into more detail. Then he won the Nobel Prize! His uncle, Chandrasekhar V. Raman, won the Nobel Prize in Physics in 1930. When a worldwide contest was initiated in 1999 by NASA to name its newest space telescope, Chandra won! (See year 2000 on mural.)

1983
Luc Montagnier and Robert Gallo: Montagnier, a Frenchman, was the first to identify HIV, but Robert Gallo, an American, was the first to demonstrate that HIV causes the disease AIDS. In 1990, Montagnier said that HIV alone does not cause AIDS, that it needs a mycoplama cofactor. This idea is controversial and has not passed the scrutiny of the scientific community.
1985
 Ozone Hole: Without ozone in the atmosphere, life on earth could not have evolved. Ozone absorbs ultraviolet rays that would otherwise destroy life. Unfortunately the Law of Unintended Consequences was at work when we started using CFCs, chlorofluorocarbons, in air conditioners, refrigerators and spray cans, because one molecule of CFC can destroy 100,000 molecules of ozone. Even though we’ve eliminated CFCs from use, (the United Nations banned it in 1996), the hole is expected to exist for many decades to come. 
1986
Halley’s Comet: This time around, the comet was examined by the European Space Agency’s Giotto space probe. The probe found the comet’s surface to carbon-rich and black as soot, and the tails were made of water and  carbon monoxide, with some methane and ammonia. There were also trace amounts of hydrocarbons, iron and sodium, silicon, calcium and magnesium. 
1987
Masatoshi Koshiba: He won the Nobel Prize in Physics in 2002 for his detection of cosmic neutrinos. He is currently a professor emeritus at the University of Tokyo. The supernova that he detected neutrinos from was discovered by Ian Shelton on February 23, 1987 with a small telescope in Chile. It was the first time since modern-day telescopes that a supernova had been observed. 
1990
Hubble Space Telescope: HST cost 1.5 billion dollars. After it was launched, it was quickly discovered that the primary mirror was not right. It had been manufactured wrong, but astronauts repaired it in space three years later. They gave it “corrective optics”, which is a fancy way for saying it got spectacles. It was back in 1946 when Lyman Spitzer first proposed the idea of having a telescope in space, but for many years the money was not available. HST was named for Edwin Hubble, and due to drag in the upper atmosphere, it is expected to crash to earth sometime between 2010 and 2032. That’s a problem.
1992
The Chicxulub Crater: Scientists suspected that a crater like the one found in Mexico existed long before they actually found it. Luis Alvarez was the first person to postulate that a huge meteorite crashing to Earth killed off the dinosaurs 65 million years ago. Then people started finding evidence that a huge meteorite had indeed crashed to Earth. They found a thin stratum of iridium in a layer of clay, and shocked quartz and glass beads in Haiti. It was a gravity map, a photo of gravity taken by a Mexican oil company, that pointed out the underwater crater. There are at least three other craters on Earth the same age as the Chicxulub, and as we see with Comet Shoemaker-Levy, something heading for Earth could have broken up in to pieces. 
1994
Comet Shoemaker-Levy: Did you know that this comet didn’t orbit the Sun? It orbited Jupiter, and had been doing so since around 1914! No wonder it crashed into Jupiter. Some say that Jupiter is a “cosmic vacuum cleaner”, attracting comets and meteors, keeping them out of the inner solar system where we live. Carolyn and Eugene Shoemaker had been searching for asteroids and comets since 1983, and David Levy started working with them in 1989. All told, they found 32 comets and 1125 asteroids, but only one crashed into a planet. It was a spectacular sight when the 1 kilometer wide comet broke apart into 22 pieces and crashed into Jupiter.
1995
Michel Mayor and Dieder Queloz: Two weeks after this planet was discovered by these Swiss astronomers, it was confirmed by Geoff Marcy and Paul Butler in California. Today, they are all well-known planet hunters. The planet they found orbiting 51 Pegasi was very close to the star, about half the mass of Jupiter, and orbiting the star once every 4.2 days.
1996
Dolly the Sheep: She was cloned from a cell from the udder of a pregnant sheep, born on July 5, 1996, and named after Dolly Parton. You can imagine why. Scottish scientists at the Roslin Institute created 277 embryos in their attempt to clone a mammal, and only Dolly survived. Dolly was euthanized in 2003 because she was very sick with advanced lung disease. Why so sick at such a young age? Perhaps it is shortened telomeres. Remember the little chromosome ends discovered by Barbara McClintock back in 1939? Well, they shorten with age. Dolly was cloned from a six year old sheep, so from the beginning of her life, her telomeres may have been as short as a six year old sheep. Was she genetically 6-years-old at birth? Scientists are still debating this. Dolly’s body was stuffed and put on display in a museum in Scotland.
1997
E-coli: This rod-shaped bacterium normally lives in your intestines and doesn’t bother you one bit, except that it makes gas, if you know what I mean.  It actually helps you digest your food and makes some vitamins too. There’s a particular strain of e-coli that causes nasty diseases, and it’s usually found in undercooked meat.
1998
Embryonic Stem Cells: These cells are taken from an embryo in its first few days of life. They are used in research because they have the ability to become any cell type, and this research is ethically controversial. Stem cells can also be obtained from adults and from umbilical cord blood. 
1998
 Dolly’s lamb: Named Bonnie, this little lamb is the daughter of Dolly and David, a Welsh Mountain Ram. 
1999
Feathered Dinosaur:

2000
Chandra X-ray Observatory: This satellite telescope was named after Subraymanyan Chandrasekhar, whom everyone called Chandra. Remember him from 1983? Why can’t we have an x-ray observatory on Earth? Because, thankfully, our wonderful atmosphere absorbs almost all the x-rays from the sun and other stars. This telescope gives us one more way to peer into the universe.
2000
Human Genome Project:
2001
Eros:
2002
Mars Odyssey:
2002
Quark Star:
2003
Human Genome Project:
2004
Homo floresiensis:
2005
Tempel 1:
2005
Huygens Probe:

