Copernicus, Nicolaus  Polish-German astronomer and founder of modern astronomy. In 1543 he published, in his book De Revolutionibus Orbium Coelestium ('The Revolution of the Heavenly Orbs'), a Sun centered model of the solar system, now known as the Copernican system, whose centre was near the Sun, not the Earth, as in the older Ptolemaic system. A preface in the book suggests that the system be treated merely as a simple mathematical device but it seems likely that Copernicus, who did not write the preface, believed it to be true. The heliocentric theory, displacing as it did the Earth from the centre of the heavenly stage, aroused fierce religious opposition.
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Faraday, Michael, British physicist and chemist who made major advances in the study of magnetism, electricity, and the chemical effect of a current. He started his working life as a bookbinder, but in 1813 became laboratory assistant to Humphry Davy at the Royal Institution, where he eventually became director. Working as an analytical chemist, he discovered benzene in 1825 and prepared the first known compounds of carbon and chlorine. He also investigated the composition of alloy steels and optical glasses. But his greatest achievements were in electromagnetism. In 1821 he constructed a simple form of electric motor, applying Hans Christian Oersted's discovery that electric currents produce a magnetic effect. After much research Faraday showed that the opposite was also true--that a magnetic field can induce an electric current. In 1831 he published his laws of electromagnetic induction and put them to practical use in the dynamo (see generator, electrical) and the transformer, two inventions that are fundamental to large-scale electricity generation and supply. His laws of electrolysis, published in 1834 and named after him, described the changes caused by electric current passing through liquids. 
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Curie, Marie  and Pierre, pioneers of radioactivity. Born Marja Sklodowska in Poland, Marie had been active as a girl in the 'free university' for Polish women workers in Warsaw. At the age of 24, she began to study physics at the Sorbonne in Paris and married Pierre in 1895. In 1898 they discovered polonium (so named by Marie in honour of her native land), and radium. For this, and for the discovery of radioactivity, they shared the 1903 Nobel Prize for Physics with Henri Becquerel. Marie succeeded to her husband's chair of physics at the Sorbonne (becoming the first woman to teach there) after his accidental death, and continued her work on radioactivity. She received a second Nobel Prize in 1911, this one for Chemistry, for her isolation of pure radium; she was the first scientist to be awarded two Nobel Prizes. In 1934, the Curie's daughter and son-in-law, Irene and Frederic Joliot-Curie, discovered artificial radioactivity. Several months later, Marie died of leukaemia caused by the action of radiation. The curie, a unit of radioactivity, was named after Pierre and the element curium after Marie and Pierre Curie.
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Lister, Joseph, Baron, British surgeon who established antiseptic medicine. After qualifying in medicine, he went to Edinburgh University to gain experience under James Syme, the leading Scottish surgeon, whom he succeeded as Professor at Edinburgh in 1869. The work of Pasteur convinced Lister that the very high numbers of post-operative deaths due to sepsis (infection) were caused by micro-organisms (bacteria), rather than the entry of air into the wounds, as was generally believed. This led him to adopt carbolic acid (phenol) dressings for wounds. When he found that this caused burns and irritation, he diluted it to produce an effective disinfectant and advocated the employment of aseptic routines in hospitals. The results proved revolutionary and his methods were soon widely adopted.
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Fleming, Sir Alexander, British bacteriologist of Scottish extraction, who discovered penicillin. After qualifying in medicine (1906), he became assistant to the distinguished bacteriologist Almroth Wright at St Mary's Hospital, London. In 1922 he discovered lysozyme, an enzyme capable of lysing (breaking open) certain bacteria. Six years later he found that the mould Penicillium notatum produced a substance that was active against a wide range of harmful bacteria; he called this substance penicillin. He used it to isolate pure strains of certain bacteria, but failed to realize its potential, and soon lost interest. In 1939 Florey and Chain began an independent investigation of penicillin, and developed it as a uniquely valuable agent, effective against pneumonia, meningitis, and venereal and other diseases. Fleming shared the Nobel Prize for Physiology and Medicine with Florey and Chain in 1945.

Other keywords to check

antibiotic

Einstein, Albert, German-born mathematical physicist whose relativity theory altered ideas about space, time, and the nature of the universe. In 1905 he published a paper in which he put forward the special theory of relativity, describing the effects of motion on observed values of length, mass, and time. One consequence of his theory is that mass, m, is equivalent to energy, E, a concept expressed by the equation E = mc2, where c is the speed of light. This is the basis of all calculations of the energy released by nuclear reactions. He extended his ideas in the general theory of relativity, published in 1915. In 1913 he returned to his native Germany to take up a professorship at the University of Berlin. As a Jew, however, he later experienced Nazi persecution, and in 1932 was forced to leave the country. After a brief stay in the UK he settled in the USA, and eventually became an American citizen. In a famous letter to President Roosevelt in 1939 he outlined the military potential of nuclear energy and the dangers of a Nazi lead in this field. His letter influenced the decision to build an atomic bomb, the use of which he greatly regretted. His last years were spent attempting to develop a grand unified theory--a single mathematical system incorporating the laws of gravitation and electromagnetism.
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Davy, Sir Humphry, British chemist. He investigated the respiratory properties of nitrogen monoxide or 'laughing gas', and almost died while testing the effects of methane. His Researches, Chemical and Philosophical (1799) led to the British physicist Benjamin Thompson appointing him lecturer at the Royal Institution in London. Large audiences were attracted to his public lectures, the most famous of which was 'Some Chemical Agencies of Electricity'; but his most important legacy was his use of electrolysis to demonstrate the existence of the new elements potassium, sodium, magnesium, calcium, strontium, and barium. The young Michael Faraday became his assistant and together they studied electromagnetism. In 1813 Davy published his book Elements of Agricultural Chemistry, and two years later perfected the safety lamp to prevent firedamp (marsh-gas) explosions in mines. 

Hodgkin, Dorothy Crowfoot, British chemist, who developed the X-ray diffraction technique. In 1913 William and Lawrence Bragg found that if X-rays were fired at a substance a characteristic pattern resulted. Hodgkin used the technique to discover the structures of organic chemicals. Her greatest successes were penicillin, Vitamin B12 and insulin. This type of work requires complex calculations, and most of her research was completed before computers became widely available. She received the Nobel Prize for Chemistry in 1964.

Newton, Sir Isaac, British mathematician and physicist. His optical experiments, begun in 1666, led to his discovery that white light is made up of a mixture of coloured rays. He applied his knowledge of optics to the production of the first reflecting telescope in 1668. He became Lucasian Professor of Mathematics at Cambridge in 1669.  In his major treatise, Philosophiae Naturalis Principia Mathematica (1686-7), widely acknowledged as being one of the greatest science books ever written, he gave a mathematical description of the laws of mechanics (see Newton's Laws of Motion) and gravitation, and applied this theory to explain planetary and lunar motion. Newton interested himself also in alchemy, astrology, and theology, and attempted a biblical chronology. He was involved in several bitter controversies with fellow scientists.
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Galileo Galilei, Italian astronomer and physicist and the founder of dynamics, the science of moving bodies. He was the first person to make extensive use of experiments to investigate natural phenomena. He then disproved Aristotle's idea that objects with different weights fall at different speeds (though not, as legend has it, by dropping objects off the Leaning Tower of Pisa). In 1609 he went to Venice, where he learnt of a new invention--the telescope. Improving upon its primitive design, he invented the refracting telescope and became the first person to observe astronomical objects through such an instrument. This telescope, which is now known as a Galilean telescope, had a planoconvex objective lens and a planoconcave eyepiece. By the end of 1609 he had developed it to its maximum practical magnifying power of 30. In the course of his observations, he discovered that the surface of the Moon is not smooth, and that the Milky Way is a collection of stars. He also found a miniature planetary system of four satellites in orbit around Jupiter, which led him to question the firm contemporary belief that the Earth was fixed at the centre of the Universe, and that all the motion of the heavens was around the Earth. His results were published in March 1610 in Sidereus Nuncius (The Starry Messenger). By late 1610 he had discovered the phases of Venus which provided more evidence for the Copernican system and he observed that Saturn was oval in shape. This observation was due to the rings of Saturn but these could not be resolved in his telescope. Galileo's work was considered heretical by the Church of Rome; he was tried by the Inquisition in 1633 and forced to spend the last years of his life under house arrest.  
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Pasteur, Louis, French chemist and biologist who founded the science of bacteriology. Pasteur investigated some of the problems encountered by the local beet-sugar and brewing industries. This led him to his greatest discovery: fermentation was not  a purely chemical reaction as had been thought, but was caused by living  microorganisms (yeasts). Similarly, he postulated that bacteria must cause rotting. He later discovered that bacteria could be killed by heat, and in 1870 he devised the process now known as pasteurization. His fermentation research further suggested that microorganisms might be the cause of many diseases, and greatly influenced Lister in his work on antisepsis. In the  1880s, he turned his attentions to the fatal cattle disease of anthrax  and to the problem of chicken cholera. In both diseases, he was able to isolate the bacillus responsible and cultivate less dangerous forms which he then used to vaccinate healthy animals (see immunization).  His last triumph was against rabies, making a vaccine  (1885) which not only protected dogs from contracting the disease, but  also cured humans already bitten by rabid animals. Acknowledged as  France's greatest scientist, in 1888 he became director of the Institut  Pasteur, specially created for him in Paris.

Jenner, Edward, British physician and naturalist, famous for his discovery of a vaccination against smallpox. After training under the surgeon John Hunter in London, Jenner set up in 1773 as a medical practitioner in Berkeley, Gloucestershire. Jenner observed that infection with the mild disease called cowpox made people immune to smallpox. In 1796 he performed the vaccination by inserting cowpox matter into two scratches made on the arm of a healthy 8-year-old boy. A few months later the boy was inoculated with smallpox, and the disease refused to take. By 1800 some 100,000 people had been immunized, and a dramatic decrease in the death-rate from smallpox resulted. The practice met with some opposition, but before Jenner's death, smallpox vaccination became practised throughout the world. 

 Jenner was a keen naturalist. His continued observation of animal life led him to describe the behaviour of the baby cuckoo, and to show the value of worms in arable soil. He also helped in the preparation and arrangement of specimens brought back to England by Joseph Banks in 1771.

Bell, Alexander Graham, UK-born US inventor of the telephone and pioneer of sound recording. Bell's father was an authority on speech correction and elocution, and from 1868 Bell worked with him, teaching deaf children to speak. In 1873, he was appointed Professor of Vocal Physiology at the University of Boston. Working in his spare time, he and a mechanic, Thomas Watson, developed his ideas for transmitting speech electrically, and in 1876 he was granted a patent for 'transmitting vocal or other sounds telegraphically'. He gave the first public demonstration of the telephone in Philadelphia later that year, and commercial development soon followed. The immensely successful Bell Telephone Company was founded in 1877. Bell continued to experiment in electrical communication. He developed a photophone, which transmitted sound on a light beam; he also made several improvements to Edison's gramophone, and developed a graphophone, a sound-recording device employing a stylus, wax cylinders, and discs. In his later years Bell extended his investigations into many other areas, including giant kites for carrying people, hydrofoil speedboats, a new strain of sheep, and a prototype iron lung.

