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This book is a must read for all women, from middle schoolers to retirees. 

The 84 powerful stories in this Feminist book will inspire you and make your life more colorful. It's perfect for anyone looking to learn more about feminism as well as gain insight into how these female heroes shaped our world today.

Enjoy short biographies of some of the most inspiring women in history and alive today. It is a great way to get inspired and learn more about the greatness of women.

Including: 


	19 women in science

	15 female artists

	18 female freedom fighters

	16 influential women

	16 Black women



Though much progress has been made in the fight for gender equality, there is still a long way to go. This inspiring book tells the stories of 84 remarkable women who have made a difference in the world. From early suffragettes to modern-day politicians, these women have rebelled against the status quo and fought for change. In doing so, they have paved the way for future generations of women. 

These female heroes come from all walks of life and their stories are sure to resonate with readers of all ages. This book is an essential read for anyone who wants to learn more about the powerful women who have shaped history. It is sure to inspire readers to follow in their footsteps and make a difference in the world.

You will be amazed by the courage, strength, and resilience of these sheroes. They are an inspiration to us all and prove that anything is possible if you put your mind to it. Don’t miss out on this amazing opportunity to get inspired by some of the most powerful women in history and today. 

Purchase your copy now!
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19 Women in Science
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1.  Stephanie Kwolek (1923 - 2014)
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American chemist best known for her role in inventing Kevlar
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"I hope I'm saving lives. There are very few people in their careers that have the opportunity to do something to benefit mankind."

Stephanie Louise Kwolek (New Kensington, July 31, 1923 - Wilmington, June 18, 2014) was a Polish-American chemist whose main interest was in polymer chemistry. She is the discoverer of poly-p-phenylene terephthalamide or para-aramid, better known by the brand name Kevlar.

Biography

Kwolek was the daughter of Polish immigrants Jan Kwolek and Nellie Zajdel Kwolek, who had settled in New Kensington in 1923. Her father died when she was ten years old. Kwolek earned her bachelor's degree in chemistry in 1946 from Margaret Morrison Carnegie College of Carnegie Mellon University. Her plans were to earn money to continue her studies in medicine.

In 1946 Hale Charch offered Kwolek a job with the DuPont chemical company. She liked that work so much that she ended up working there until her retirement. In 1950 she moved to Wilmington for her work. Here Kwolek discovered Kevlar in 1965. Kwolek retired in 1986, but was still associated with DuPont as a consultant. During her career she was credited with about twenty patents, including that for the production of Kevlar.

She died at 90 in a Delaware hospital.

Highlights


	DuPont had introduced nylon just before World War II, and in the postwar years the company resumed its drive into the highly competitive market of synthetic fibres.

	DuPont moved with the company's Pioneering Research Laboratory to Wilmington, Delaware, in 1950 and retired with the rank of research associate in 1986.

	Kwolek is best known for her work during the 1950s and '60s with aramids, or "aromatic polyamides," a type of polymer that can be made into strong, stiff, and flame-resistant fibres.

	Her laboratory work in aramids was conducted under the supervision of research fellow Paul W. Morgan, who calculated that the aramids would form stiff fibres owing to the presence of bulky benzene (or "aromatic") rings in their molecular chains but that they would have to be prepared from solution because they melt only at very high temperatures.
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2.  Rachel Carson (1907 - 1964)
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American marine biologist and nature writer
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"One way to open your eyes is to ask yourself, "What if I had never seen this before? What if I knew I would never see it again?"

Rachel Louise Carson (Springdale (Pennsylvania), May 27, 1907 - Silver Spring (Maryland), April 14, 1964) was a biologist who grew up in Springdale, Pennsylvania. She became best known for her books and her fight to protect the environment.

Lifecycle

Rachel's love of nature was encouraged by her mother. From an early age she wrote about it and this also determined her later choice of study at the Pennsylvania College for Women (now Chatham College). In 1929 she graduated and in 1932 she received her doctorate in zoology from Johns Hopkins University. She later taught at this university and at the University of Maryland.

She wrote radio scripts for the U.S. Bureau of Fisheries during the depression years and a number of articles on natural history for the Baltimore Sun. Then she also began a fifteen-year career as a scientist and publisher in federal service. Eventually she was promoted to chief editor for all publications for the U.S. Fish and Wildlife Service.

The main line in all her works is the idea that the human race is only a part of nature, while on the other hand it possesses the capacity to alter the environment, in some cases irreparably. Rachel Carson was so alarmed by the abundant use of synthetic chemical insecticides after World War II that she focused on them from then on. She wanted to warn the public about the effects of pesticide abuse. She became world-famous with her book Silent Spring (1962), in which environmental issues take a central place. The title is a reference to the apocalyptic spring when the birds stopped singing because they were exterminated due to the use of pesticides. Despite the backlash and criticism, her book greatly stimulated research into non-toxic pesticides. In 1963 she gave a speech to the U.S. Congress demanding new human health and environmental protection.

Rachel Louise Carson died in 1964 after a long battle with breast cancer. Her ideas about the beauty and protection of life continue to inspire new generations to protect the world and all living things.

Silent Spring

As her last book, Rachel Carson wrote her seminal work on environmental issues, Silent Spring. The book is still timely and based on anecdotal, systematic and literature review of the use of various pesticides. It was widely supported by scientists, including John F. Kennedy's scientific advisory committee. Initial criticism came mainly from the chemical industry. Starting in the 2000s, libertarian think tanks also attacked the book, falsely claiming that agricultural restrictions on DDT would lead to more deaths from malaria.

Highlights


	Rachel Carson early developed a deep interest in the natural world.

	She entered Pennsylvania College for Women with the intention of becoming a writer but soon changed her major field of study from English to biology.

	An article in The Atlantic Monthly in 1937 served as the basis for her first book, Under the Sea-Wind, published in 1941. The Sea Around Us (1951) became a national best seller, won a National Book Award, and was eventually translated into 30 languages.

	The outlook of the environmental movement of the 1960s and early '70s was generally pessimistic, reflecting a pervasive sense of "civilization malaise" and a conviction that Earth's long-term prospects were bleak.
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3.  Maria Goeppert Mayer (1906 - 1972)
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German-born American theoretical physicist and 1963 Nobel Prize winner
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"Winning the prize wasn't half as exciting as doing the work itself."

Maria Gertrud Goeppert-Mayer (Katowice, June 28, 1906 - San Diego, February 20, 1972) was a German-born American theoretical physicist. In 1963 she received the Nobel Prize in Physics at the same time as Eugene Wigner and together with Hans Jensen "for their discoveries concerning the shell structure of the atomic nucleus." She was the second female winner of the Nobel Prize in Physics, after Marie Curie in 1903.

Biography

Maria Gertrud Göppert was born in Katowice, Upper Silesia, the only child of Friedrich Göppert and Maria Wolff. The family moved to Göttingen in 1910 when her father was offered an appointment as professor of paediatrics at the university there. Her father was for that time a progressive person who believed in equal opportunities for boys and girls.

Göppert attended private and public schools in Göttingen and received an excellent education. All the more so because she was surrounded by students and teachers from her father's university, including the later Nobel laureates Enrico Fermi, Werner Heisenberg, Paul Dirac and Wolfgang Pauli, while mathematician David Hilbert was her closest neighbor. Her father placed her at a private Frauenstudium run by suffragettes, which prepared girls for the Abitur, the university entrance examination. Although this school closed in the 1920s due to the hyperinflation of the Weimar Republic, the teachers continued to teach their pupils.

In 1924 Göppert passed her entrance exam and was able to enter university with the intention of becoming a mathematician. But after taking a seminar from Max Born, she switched to physics. Among her professors were three future Nobel laureates: Born, James Franck and Adolf Windaus. She spent a year in Cambridge, studying English at Ginton College but also met Ernest Rutherford. In 1930 Mayer completed her scientific doctorate (on two-photon excitation). That same year she married physical chemist Joseph Edward Mayer (1904-1983), James Franck's assistant. The following year the couple moved to the United States, Mayer's native country.

For the next several years Goeppert-Mayer worked unofficially or as an unpaid assistant at the universities where her husband was a professor. First at Johns Hopkins University in Baltimore (1931-39), then at Columbia University (1940-46) and finally at the University of Chicago. It was the time of the Great Depression and no university wanted to hire the wife of a professor because of the anti-nepotism policy. In America she also had her two children, in 1933 daughter Maria-Ann was born and five years later son Peter Conrad.

Nevertheless, she was able to do research on energy transfer from solid surfaces, together with the physicist Karl Herzfeld with whom she wrote some papers. At Columbia she worked together with chemists and physicists like Harold Urey, Willard Libby and Enrico Fermi. During the war she became friends with Edward Teller, a Hungarian refugee who would play an important role in the development of the hydrogen bomb, and with whom she would work on the Mantattan Project.

Chicago was the first university where she was not seen as a nuisance (because of the prevailing discrimination against women) but was welcomed with open arms, but again they could not offer her a permanent position. She was appointed volunteer professor at the faculty of physics and at the Institute for Nuclear Studies. She also got a position at the Argonne National Laboratory, despite her little knowledge of nuclear physics. It was during her time at Chicago and Argonne that she developed the mathematical model concerning the structure of atomic shells, the work for which - together with Jensen - she received the Nobel Prize.

In 1960, Goeppert-Mayer was appointed (full time) professor of physics at the University of California at San Diego, although her salary was only three quarters of that of her husband. Although she suffered a stroke shortly after arrival, she was able to continue her research and teaching for several years. She died of a heart attack in February 1972.

Magic numbers

It was Teller who asked Mayer to further investigate his theory of the origin of elements. They discovered that certain elements, such as tin and lead, were much more stable than could be explained by current theory. This was also true for other elements. When Mayer looked at the number of neutrons and protons in the nucleus of these elements, she saw that certain numbers recurred. She called these numbers "magic numbers" and identified seven of them: 2, 8, 20, 28, 50, 82 and 126. Any element that has any of these numbers of protons or neutrons is very stable. Nuclei in which both the number of protons and the number of neutrons are a magic number are called 'double magic' and are extra stable. These include4 He2 ,16 O8 ,40 Ca20 ,48 Ca20 ,48 Ni28 and208 Pb82 .

Based on this theory she developed the shell model of the atomic nucleus, in which the nucleus is composed of shell-shaped layers in which the nucleons move. She published her hypothesis in the journal Physical Review. The German physicist Hans Jensen reached the same conclusion independently, but submitted his article to the same journal two months after her. The journal published his work one issue before Mayer's, however. After an exchange of letters they decided to write a book together: Elementary Theory of Nuclear Shell Structure (1955).

Highlights


	Maria Goeppert studied physics at the University of Göttingen (Ph.D., 1930) under a committee of three Nobel Prize winners.

	In 1930 she married the American chemical physicist Joseph E. Mayer, and a short time later she accompanied him to Johns Hopkins University in Baltimore, Maryland.

	In 1939 she and her husband both received appointments in chemistry at Columbia University, where Maria Mayer worked on the separation of uranium isotopes for the atomic bomb project.

	Maria Goeppert received a regular appointment as full professor in 1959.
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4.  Rosalind Franklin (1920 - 1958)
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English chemist and X-ray crystallographer

[image: image]

"Science and everyday life cannot and should not be separated."

Rosalind Elsie Franklin (London, 25 July 1920 - there, 16 April 1958) was a British chemist known primarily for her contributions to the discovery of the structure of DNA using X-ray diffraction.

Youth

Franklin was a daughter of banker Ellis Franklin and his wife Muriel Frances Waley (1894-1976). She attended St. Paul's Girls School, one of the few girls' schools with physics and chemistry classes, at the age of twelve. At fifteen, she decided she wanted to become a researcher. However, her father was against higher education for women and wanted her to become a social worker. He therefore refused to pay for her university education, although she had already passed the entrance examination to Cambridge University. He only relented when an aunt agreed to pay for her studies and his wife appeared to support their daughter.

Scientific career

In 1938 Franklin was admitted to Newnham College at Cambridge University, where she graduated in natural sciences in 1941, specializing in physical chemistry. After another year at the university she became a researcher at the British Coal Utilisation Research Association in 1942, during the Second World War. There she investigated the porosity of coal with helium in order to use coal as economically as possible due to the scarcity of coal in the war period, and to make good gas masks with coal powder. This work formed the basis for her doctorate in physical chemistry with the thesis The physical chemistry of solid organic colloids with special reference to coal at Cambridge University in 1945.

Paris

Her period at Cambridge was followed by three years of study in Paris at the "Laboratoire Central des Services Chimiques de l'Etat". Here she learned the X-ray diffraction techniques of crystallography that would contribute to the discovery of the structure of DNA.

London

In 1948 she returned to the United Kingdom as a researcher in the field of molecular X-ray diffraction at King's College London under the direction of Sir John Randall.

Unclear responsibilities for the DNA testing caused friction between Franklin and Maurice Wilkins, a longtime Randall researcher. Franklin was secretive about her results and also behaved strangely: despite the fact that her research showed that DNA showed a helix structure, she declared to everyone that this was not the case, and in the summer of 1952 she posted in her research institute a message saying: "It is with great regret that we have to announce the death, on Friday 18th July 1952 of D.N.A. helix ... It is hoped that Dr. M. H. F. Wilkins will speak in memory of the late helix". Wilkins showed X-ray diffraction pictures of DNA to James Watson, the Cambridge competitor, who got the idea that the structure of DNA must look like a double helix, after Linus Pauling had come up with a similar but wrong model (he assumed a triple helix instead of a double helix). This resulted in an article by Watson and Francis Crick in the scientific weekly Nature. Immediately preceding in the same issue of Nature also an article by Franklin appeared in support of his conclusions.

Whether Franklin herself would have found the structure of DNA and to what extent her name should be mentioned in connection with the discovery of the structure of DNA remains a matter of discussion to this day. The fact remains that without her high quality X-ray diffraction photos of DNA it would have taken longer before the structure would have been found.

Birbeck College

After the DNA publications, she left for Birkbeck College where she got her own research group and concentrated on viruses - she was only allowed to leave King's College if she stopped working on DNA - particularly tobacco mosaic virus and polio virus.

During a visit to the United States in 1956, she fell ill and was diagnosed with ovarian cancer. She died two years later at the age of 37 as a result of this illness, which was most likely caused by her nonchalant handling of X-rays during her research: she rarely wore a lead apron and frequently exposed herself to an X-ray beam.

In 1962, Watson, Crick and Wilkins received the Nobel Prize. It is possible that Rosalind Franklin would have shared in this honour had she still been alive. However, the prize is not awarded posthumously, nor is it awarded to more than three people.

Highlights


	Rosalind Franklin attended St. Paul's Girls' School before studying physical chemistry at Newnham College, University of Cambridge.

	After graduating in 1941, she received a fellowship to conduct research in physical chemistry at Cambridge.

	When she began her research at King's College, very little was known about the chemical makeup or structure of DNA.

	Her work to make clearer X-ray patterns of DNA molecules laid the foundation for James Watson and Francis Crick to suggest in 1953 that the structure of DNA is a double-helix polymer, a spiral consisting of two DNA strands wound around each other.
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5.  Rosalyn S. Yalow (1921 - 2011)


[image: image]




American medical physicist, and the second woman to ever win the Nobel Prize in medicine
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"We must believe in ourselves as no one else will believe in us, we must match our expectations with the competence, courage and determination to succeed."

Rosalyn Sussman Yalow, born Rosalyn Sussman, (New York, July 19, 1921 - there, May 30, 2011) was an American medical physicist and Nobel laureate. In 1977, she won the Nobel Prize in medicine for developing the Yalow-Berson method. She shared the prize with Roger Guillemin and Andrew Schally who received the prize for other research.

Biography

Yalow was born the daughter of Simon Sussman and Clara Zipper, Jewish immigrants. She was educated at Walton High School in New York. In the late 1930s she began her studies at Hunter College, a college attached to the City University of New York for female students. Here she developed her interest in physics and chemistry.

Yalow began her career as secretary to Dr. Rudolf Schoenheimer, a prominent biochemist with the College of Physicians and Surgeons at Columbia University. She trained in stenography and served as secretary to Michael Heidelberger. Because of World War II many men were drafted, she received an offer to assist with physics classes at the University of Illinois at Urbana-Champaign. She was the first female staff member since 1917. In 1943, she married Aaron Yalow. In 1945 she became the first woman at that university to receive her doctorate in nuclear physics.

After college, she joined the Bronx Veterans Administration Hospital to assist in setting up a radioisotopic service. Here she met Solomon Berson, a New York physician researching diabetes, with whom she subsequently worked until his death in 1972. Together they developed radioimmunoassay (RIA), a technique by which - by means of radioactive tracers - minute quantities of a biological substance can be measured in the blood. Originally this method was used to measure insulin levels in diabetes mellitus patients. Later the technique was also applied to many other substances such as hormones, toxins, vitamins and enzymes, as well as measuring concentrations of narcotics in the blood. Despite the great commercial potential of the method, Yalow and Berson refused to patent it because they wanted humanity to benefit from this technique.

In 1968, Yallow was appointed research professor at Mount Sinai Hospital, New York. She later held the position of Solomon Berson Distinguished Professor at Large there.

In 1975, Yalow and Berson received the AMA Scientific Achievement Award. The following year, Yalow became the first female winner of the Albert Lasker Award for Basic Medical Research, and in 1988 she received the National Medal of Science.

Highlights


	Rosalyn S. Yalow graduated with honors from Hunter College of the City University of New York in 1941 and four years later received her Ph.D. in physics from the University of Illinois.

	From 1946 to 1950 she lectured on physics at Hunter, and in 1947 she became a consultant in nuclear physics to the Bronx Veterans Administration Hospital, where from 1950 to 1970 she was physicist and assistant chief of the radioisotope service.

	With a colleague, the American physician Solomon A. Berson, Yalow began using radioactive isotopes to examine and diagnose various disease conditions.

	Yalow and Berson's investigations into the mechanism underlying type II diabetes led to their development of RIA.

	In 1976 she was the first female recipient of the Albert Lasker Basic Medical Research Award.
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6.  Rita Levi-Montalcini (1909 - 2012)
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Italian Nobel laureate, honored for her work in neurobiology
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"Above all, don't fear difficult moments. The best comes from them"

Rita Levi-Montalcini (Turin, 22 April 1909 - Rome, 30 December 2012) was an Italian neurologist who in 1986, along with her colleague Stanley Cohen, received the Nobel Prize in Physiology or Medicine for their discovery of growth factors. She was appointed for life in the Italian Senate in 2001 and until her death was the oldest living Nobel Prize winner, and also the first to live to be at least 100. She was also, until her death, the oldest active politician in the world. In Italy she was awarded the title "Cavaliere di Gran Croce Ordine al Merito della Repubblica Italiana" (Knight of the Grand Cross of Merit of the Republic of Italy).

Lifecycle

Rita Levi-Montalcini, like her twin sister Paola, was born in 1909 in Turin to a Sephardic Jewish family. The twin sisters were the youngest of four children. Their father, Adamo Levi, was an electrician and a gifted mathematician. Their mother, Adele Montalcini, was a talented painter and, according to Levi-Montalcini, 'an outstanding human being'.

After a friend of her family died of cancer, Levi-Montalcini decided to study medicine. Despite the objections of her father, who felt that a professional career would interfere with her duties as a wife and mother, she studied medicine in Turin from 1930. After graduating summa cum laude in 1936, she became assistant to Giuseppe Levi, with whom she had worked during her studies. In 1938, however, Benito Mussolini introduced anti-Semitic laws which, among other things, prohibited Jews from holding academic positions. During World War II, she conducted her experiments in a home laboratory dealing with the growth of axons (nerves) in chicken embryos. For this she needed large fertilized eggs, which she collected by bicycle from local farmers. These experiments formed the basis for her later research. This first genetic laboratory was in her bedroom, and when her family later fled to Florence, she installed a home laboratory there as well. Her family returned to Turin in 1945.

In September 1946, Levi-Montalcini accepted an invitation to continue her research for one semester at Washington University in Saint Louis, under the supervision of Professor Viktor Hamburger. In 1952 she achieved her most important scientific breakthrough; the isolation of the growth factor of nerve cells, the protein NGF, in the brains of embryos.

In 1958 she was promoted to professor. In 1962 she established a research unit in Rome, and from then on she spent her time partly in St. Louis, and partly in Rome. From 1961 to 1969 she headed the Research Center for Neurobiology (Consiglio Nazionale delle Ricerche) in Rome, and from 1969 to 1978 she headed the Laboratory of Cellular Biology there.

Rita Levi-Montalcini and her research group discovered in the period 1993-1996 the mechanism of action of the anti-inflammatory and analgesic substance palmitoylethanolamide. They discovered that this endogenous substance acts as a natural modulator of hyperactive mast cells, counteracting the pro-inflammatory action of NGF. Since their first publication on this subject, scientific interest in palmitoylethanolamide has increased dramatically.

On August 1, 2001, she was appointed senator for life by the then President of Italy, Carlo Azeglio Ciampi. When not engrossed in her global academic activities, she actively participated in Senate discussions.

Highlights


	Levi-Montalcini studied medicine at the University of Turin and did research there on the effects that peripheral tissues have on nerve cell growth.

	In 1947 she accepted a post at Washington University, St. Louis, Missouri, with the zoologist Viktor Hamburger, who was studying the growth of nerve tissue in chick embryos.

	In 1948 it was discovered in Hamburger's laboratory that a variety of mouse tumour spurred nerve growth when implanted into chick embryos.

	Levi-Montalcini and Hamburger traced the effect to a substance in the tumour that they named nerve-growth factor (NGF).
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7.  Chien-Shiung Wu (1912 - 1997)
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Chinese-American particle and experimental physicist

[image: image]

"There is only one thing worse than coming home from the lab to a sink full of dirty dishes, and that is not going to the lab at all!"

Chien-Shiung Wu (Shanghai, May 31, 1912 - New York, February 16, 1997) was a Chinese-American physicist who demonstrated the violation of parity symmetry. Her work included the Manhattan Project (for enriching uranium) and she received the Wolf Prize in 1978.

China

Although her family is from Taicang in Jiangsu province, Wu was born in Shanghai. Her father, Wu Zhongyi, was an advocate of equal rights for women, and was the founder of the Mingde Vocational Continuing School for Women, where Chien-Shiung went to school until she entered Suzhou Teacher Training School for Women Number Two at age eleven. Wu's mother was Fan Fuhua.

In 1929 she was admitted to the National Central University in Nanjing. At that time it was regulation that students from normal school who wanted to go to university had to teach for a year first. This she did at the Shanghai Public School of China founded by Hu Shi. From 1930 to 1934 she studied at the physics department of the Central University (called Nanjing University after 1949). For two years after graduation, she worked with another female researcher, Jing Weijing, at this university.

United States

In 1936, Wu Chien-Shiung Wu moved to the U.S. with a friend, Dong Ruofen, a chemist from Taicang. Wu studied at the University of California at Berkeley, where she received her Ph.D. in 1940. Two years later she married Luke Chia-Liu Yuan, also a physicist. They had a son, Vincent, who later also became a physicist. The family moved to the eastern United States, where Wu taught at Smith College, Princeton University and Columbia University (1957). At the NIST Institute in the US, she then set up the Wu experiment. She won the National Medal of Science in 1975, and the first Wolf Prize in Physics in 1978.

Furthermore, Wu was the first woman to:


	Taught in the physics department at Princeton University.

	Got an honorary doctorate from Princeton.

	Became president of The American Physical Society (in 1975).



Discovery of pariteic weak nuclear force

Wu discovered the parity violation in the weak nuclear force in 1956. At that time it was generally assumed that parity was preserved. However, Chen Ning Yang and Tsung-Dao Lee suspected on theoretical grounds that it was possible that parity was not conserved in the weak interaction (which plays a role in beta decay), and Wu proposed to Lee a method to test this experimentally, with the so-called Wu experiment. With this experiment Wu indeed succeeded in showing that parity conservation was violated in beta decay of cobalt-60, and thus that parity was not a conserved feature in nature. This earned Yang and Lee the Nobel Prize in Physics in 1957. Wu did not share in the prize, unjustly according to many. Her book Beta Decay (1965) is still a standard work for nuclear physicists.

Commemoration

In 1990, the Chinese Academy of Sciences named an asteroid after Wu Chien-shiung: the Wu Jianxiong Xing. In 1995, four Taiwanese/Chinese Nobel laureates (Tsung-Dao Lee, Chen Ning Yang, Samuel Ting, and Yuan Lee) established the Wu Chien-Shiung Education Foundation in Taiwan to provide scholarships for young scientists.

Wu died of a stroke in Manhattan in 1997. Her ashes were buried at Mingde Senior High School (the successor to Mingde Women's School). Her husband, who died in 2003, is buried next to her. The headstone is inscribed with calligraphy by Tsung-Dao Lee and Chen Ning Yang (for Wu), and Samuel Ting and Yuan T. Lee (for Yuan).

Name

Chien-Shiungs Wu generation name, Chien, is the same as that of her brothers, and not a typical woman's name. Moreover, Shiung, her personal name, means "hero, victor. Hence, many Chinese who first hear her name initially assume that Wu was a man.

Highlights


	Chien-Shiung Wu graduated from the National Central University in Nanking, China, in 1936 and then traveled to the United States to pursue graduate studies in physics at the University of California at Berkeley, studying under Ernest O. Lawrence.

	After receiving a Ph.D. in 1940, Wu taught at Smith College and at Princeton University.

	In 1944 she undertook work on radiation detection in the Division of War Research at Columbia University.

	She observed that there is a preferred direction of emission and that, therefore, parity is not conserved for this weak interaction.

	Wu, who received the National Medal of Science in 1975 and served as president of the American Physical Society that year as well, was considered one of the premier experimental physicists in the world.
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8.  Katherine Johnson (1918 - 2020)
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American mathematician for NASA
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"Like what you do, and then you will do your best."

Katherine Johnson (White Sulphur Springs (West Virginia), August 26, 1918 - Newport News (Virginia), February 24, 2020) was an American mathematician who contributed to the United States' aerospace programs through early use of digital computers at NASA. Known for her accuracy in computerized celestial mechanics, she did orbit calculations for the Mercury program and the 1969 flight of Apollo 11 to the moon.

Biography

Katherine Coleman was born in 1918 to Joshua and Joylette Coleman in White Sulphur Springs in Greenbrier County, West Virginia.She had three siblings. Her father worked as a carpenter, farmer and handyman. Her mother was a teacher. Since she was young, Katherine had a great talent for mathematics. Her parents stressed the importance of education. Because in Greenbrier County black students could not attend school after the end of elementary school ("eighth grade") Katherine and her brother(s) and sister(s) attended high school in Institute, Kanawha County, West Virginia. The family lived alternately in Institute during the school year and in White Sulphur Springs during the summer.

Johnson attended West Virginia State College after high school and took mathematics courses with several professors, including chemist and mathematician Angie Turner King (who was also her mentor during high school) and W.W. Schiefflin Claytor (the third African-American to receive a doctorate in mathematics). Johnson graduated summa cum laude in mathematics and French in 1937 at the age of eighteen. Johnson then moved to Marion, Virgina, to teach mathematics, French, and music.

In 1938, Johnson was the first African-American woman to be admitted to West Virginia University in Morgantown, West Virginia, following the United States Supreme Court ruling in the Missouri ex rel. Gaines v. Canada.

Mathematical career

Johnson heard that the National Advisory Committee for Aeronautics (NACA), later NASA was looking for new people, especially African-American women for the Guidance and Navigation Department. Johnson joined the staff in 1953.

From 1958 until her retirement in 1983, she worked as an aerospace technologist. She later joined the Spacecraft Controls Branch. There she calculated the orbit for the 1959 space flight of Alan Shepard, the first American in space. She also calculated the launch window for his Mercury program in 1961. She also prepared navigation tables for astronauts in case of electronic problems.

When NASA first used electronic computers to calculate John Glenn's orbit around the earth in 1962, Johnson was asked to calculate the results. Johnson later worked with digital computers herself. She also calculated the orbit for the Apollo 11 flight to the moon in 1969. During the moon landing Johnson was at a meeting in the Pocono Mountains. She and a few others watched the first steps on the moon seated around a television.

In 1970, Johnson worked on the Apollo 13 mission to the moon. Once this mission was aborted, Johnson worked on alternative procedures and tables that allowed the crew to return safely to Earth four days later. Later in her career, Johnson worked on the space shuttle program, the Earth Resources Satellite, and on plans for a mission to Mars.

Inheritance

Johnson co-authored a total of twenty-six scientific papers. NASA maintains a list of Johnson's major articles.

Johnson's social influence as a pioneer in space science and computers can easily be gauged from the accolades she has received and the numbers of times her story has been told. As a result, she can be seen as a role model.

Since 1979 (before she retired) Johnson's biography had had a place of honor in surveys of African Americans in science and technology.

On November 16, 2015, U.S. President Barack Obama nominated Johnson as one of 17 Americans to receive the 2015 Presidential Medal of Freedom. She received the award on November 24, 2015 and was cited as an example of African-American women in STEM fields.

In 2017, the film Hidden Figures was released, a film about Johnson and her African-American colleagues at NASA.

Private life

In 1939 Johnson married James Francis Goble; together they had three daughters. After Goble's death in 1956, she remarried Lt. Colonel James A. Johnson in 1959, after which she continued her career at NASA.

Highlights


	Katherine Johnson's intelligence and skill with numbers became apparent when she was a child; by the time she was 10 years old, she had started attending high school.

	In 1937, at age 18, Coleman graduated with highest honors from West Virginia State College (now West Virginia State University), earning bachelor's degrees in mathematics and French.

	Johnson received numerous awards and honors for her work, including the Presidential Medal of Freedom (2015).

	Margot Lee Shetterly published Hidden Figures: The American Dream and the Untold Story of the Black Women Mathematicians Who Helped Win the Space Race, about the West Computers, including Johnson, Dorothy Vaughan, and Mary Jackson.

	A film based on the book was also released in 2016.
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9.  Florence Rena Sabin (1871-1953)
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American anatomist and investigator of the lymphatic system
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"It's dishonest to simplify anything that isn't simple"

Florence Rena Sabin (Central City (Colorado), November 9, 1871 - Denver, October 3, 1953) was an American medical scientist. She was a pioneer for women in science; she was the first woman to obtain a full professorship at Johns Hopkins School of Medicine, the first woman to be admitted to the National Academy of Sciences, and the first woman to become department head at the Rockefeller Institute for Medical Research.

Biography

Florence Sabin was born in Central City, Colorado Territory, the youngest daughter of Serena Miner and George Kimball Sabin. Her father was a mining engineer so the Sabin family spent several years in various mining communities. When Florence was seven years old, her mother died of maternal fever. After this, she and her sister Mary went to live with her uncle Albert Sabin in Chicago and then with her father's grandparents in Vermont.

She received her bachelor's degree from Smith College in 1893, after which she wanted to study medicine. Because her family did not have sufficient funds for a college education, she taught mathematics at her old high school in Denver for two years and zoology at Smith College for a year until she saved up enough tuition for a first year of college. Sabin entered the Johns Hopkins School of Medicine as one of fourteen female students in a class of forty-five. This school had opened in 1893 and was open to both men and women from the beginning.

In 1900, Sabin and her classmate Dorothy Reed Mendenhall won a prestigious apprenticeship to study under William Osler. However, both Sabin and Mendenhall found the school atmosphere under him very unpleasant for women. For a while, she doubted whether medical school would have been a good career move for her. A year later, in 1901, she was awarded a fellowship to work with Professor Franklin P. Mall on the anatomy faculty at Johns Hopkins. In 1905 she was promoted to associate professor and eventually to full professor of embryology and histology in 1917 - making her the first woman to become a professor at a medical university. In 1921, she was named the first woman president of the "American Association of Anatomists".

Sabin transferred to the Rockefeller Institute in 1925, where she took charge of the department of cellular immunology; she thus became the first woman to be a full member of the faculty staff. In 1926, she became the first woman to be admitted to the National Academy of Sciences.

When she retired at age 67 in 1938, she remained an active participant in the scientific community through her correspondence, memberships, and various advisory boards. In 1944 she was asked by Governor John Vivian to become health advisor to a post-war planning committee in Colorado. The goal was to improve the then very poor health laws and establish more health facilities. Sabin died of a heart attack in Denver at the age of 81.

Research

During her long scientific career, Sabin built an impressive reputation for her work in embryology and histology. In 1900 she published her first book "An Atlas of the Medulla and Midbrain" on the development of the nervous system in infants. She also overturned the traditional explanation of the development of the lymphatic system by proving that the system develops from the vessels in the embryo and grows into tissue, not the other way around.

At the Rockefeller Institute, she focused her attention on the role of white blood cells (monocytes) that ward off infectious bacteria, such as Mycobacterium tuberculosis, the organism that causes the highly contagious tuberculosis. Although the TB bacteria had already been discovered by Robert Koch in the previous century, the disease was still a feared health threat in the twentieth century. To support her research work, she received a substantial grant from the National Turbeculosis Association in 1924.

She also trained a large team of modern scientists in solving medical problems, as well as training the next generation of scientists.

Highlights


	After teaching in Denver and at Smith to earn tuition money, Florence Rena Sabin entered the Johns Hopkins University Medical School in Baltimore, Maryland, in 1896.

	After graduation in 1900 she interned at Johns Hopkins Hospital for a year and then returned to the medical school to conduct research under a fellowship awarded by the Baltimore Association for the Advancement of University Education of Women.

	In 1901 she published An Atlas of the Medulla and Midbrain, which became a popular medical text.

	In 1902, when Johns Hopkins finally abandoned its policy of not appointing women to its medical faculty, Sabin was named an assistant in anatomy, and she became in 1917 the school's first female full professor.

	She then turned to the study of blood, blood vessels, and blood cells and made numerous discoveries regarding their origin and development.
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10.  Françoise Barré-Sinoussi (born 1947)
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French virologist who was awarded the 2008 Nobel Prize in Physiology or Medicine
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"When you work in HIV, it's not only working in HIV, it's working far, far beyond. "

Françoise Barré-Sinoussi (Paris, July 30, 1947) is a French virologist. She and Luc Montagnier won the 2008 Nobel Prize in Physiology or Medicine for their discovery of human immunodeficiency virus (HIV). They share the Nobel Prize with Harald zur Hausen for his discovery of human papillomaviruses (HPV) that can cause cervical cancer.

Biography

Barré-Sinoussi was born in Paris, the daughter of Roger Sinoussi and Jeanine Fau. She graduated from the Lycée Bergson. She went on to study biomedical sciences, but broke off her studies prematurely because she found the university far too theoretical. In the early 1970s, she joined Jean-Claude Chermann, a French virologist at the Pasteur Institute at Marnes-la-Coquette. In 1975 she obtained her doctorate in virology from the Faculty of Science. In 1978 she married the French scientist Jean Claude Barré.

Working at the Pasteur Institute, she researched retroviruses. Together with Montagnier, Barré-Sinoussi isolated lymph node cells from patients whose immune system had been completely paralysed - a disease that would later be given the name AIDS. In these cells they found the enzyme reverse transcriptase - an enzyme that retroviruses need to replicate themselves in the cells of a host. Later, their discovery of these first human retroviruses was given the name HIV. After this discovery, they actively participated in research for a cure and vaccine against HIV.

In 1986 Barré-Sinoussi became laboratory head, in 1992 department head and in 1996 professor and head of the research group on the biology of retroviruses at the Pasteur Institute. In 2009, she wrote an open letter to Pope Benedict XVI about his statement that condoms are ineffective in the AIDS crisis at best. In July 2012, she was appointed president of the International AIDS Society (IAS), the organization for HIV professionals and HIV patients.

Recognition

In 2006, Barré-Sinoussi was appointed an Officer of the Order of the Legion of Honour and elevated to Commander in 2009 and Grand Officer in 2013. She received an honorary doctorate from Tulane University in 2009 and one from the University of New South Wales in 2014.

Barré-Sinoussi contributed actively to several scientific societies and committees at both the Pasteur Institute and other AIDS organizations, such as the National Agency for AIDS Research in France. She has also been active internationally, for the World Health Organization (WHO) and the UN organization UNAIDS/HIV, among others.

Highlights


	Françoise Barré-Sinoussi earned a Ph.D. (1975) at the Pasteur Institute in Garches, France, and did postdoctoral work in the United States at the National Cancer Institute in Bethesda, Maryland.

	In 1975 she joined the Pasteur Institute in Paris, and in 1996 she became head of the Retrovirus Biology Unit (later called Regulation of Retroviral Infections Unit) there.

	From 2012 to 2014 Barré-Sinoussi was president of the International AIDS Society.

	When Montagnier led efforts at the Pasteur Institute in 1982 to determine a cause for AIDS, Barré-Sinoussi was a member of his team.
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11.  Margaret Hamilton (born 1936)
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American computer scientist, lead Apollo flight software engineer
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"Software eventually and necessarily gained the same respect as any other discipline."

Margaret Heafield Hamilton (Paoli (Indiana), August 17, 1936) is an American computer scientist and systems engineer. She was director of the software engineering department at MIT that developed Colossus, the on-board software for the Apollo program. In 1986, she founded Hamilton Technologies. On November 22, 2016, Hamilton received the Presidential Medal of Freedom from U.S. President Barack Obama for the Apollo on-board software.

Biography

Margaret Heafield was born in Paoli, Indiana. She attended the University of Michigan to study mathematics in 1954 and received her bachelor's degree with a minor in philosophy in 1958. For a short time she taught high school mathematics and French while her husband studied at Harvard. Hamilton moved to Boston, Massachusetts, to continue her studies in pure mathematics at Brandeis University.

In 1960 she worked at MIT developing weather forecasting software for meteorologist Edward Lorenz on Marvin Minsky's computers. Hamilton wrote that computer science and its application software engineering were not then independent disciplines and that programmers learned on the job.

From 1961 to 1963, Hamilton co-programmed the software for the first AN/FSQ-7 computer (the XD-1) to search for hostile aircraft in Lincoln Lab's (MIT) Semi-Automatic Ground Environment project. This SAGE project was an extension of MIT's Whirlwind project to develop a computer system that could predict and track weather systems with simulators. SAGE was soon further developed for air defense against possible Soviet attacks during the Cold War.

NASA

After the SAGE project, Hamilton joined MIT's Charles Stark Draper Laboratory, which was then working on the Apollo program. Eventually, Hamilton led the group that wrote the software for Apollo and Skylab. Hamilton's team was responsible for the in-flight software, with algorithms from the senior programmers for the Apollo main module, lunar lander, and Skylab. Another part of the team designed and developed error detection and data recovery software that included Hamilton's own Priority Displays.

Business

From 1976 to 1984 Hamilton was director of Higher Order Software (HOS), which she co-founded. With HOS Hamilton wanted to further develop ideas on fault tolerance and fault prevention based on her experiences at MIT. Hamilton left the company in 1985. In March 1986 she founded Hamilton Technologies to apply her Universal Systems Language (USL) with the 001 Tool suite.

Influence

When Hamilton introduced the term "software engineering," this discipline was not considered a science and was not taken as seriously as other types of applied science. Hamilton used the term "software engineering" during the first Apollo missions to give software the same status as other disciplines such as hardware engineering.

Highlights


	Margaret Hamilton helped write the computer code for the command and lunar modules used on the Apollo missions to the Moon in the late 1960s and early '70s.

	Although Margaret planned to study abstract mathematics at Brandeis University, she accepted a job at the Massachusetts Institute of Technology (MIT) while her husband attended Harvard Law School.

	At MIT she began programming software to predict the weather and did postgraduate work in meteorology.

	In the early 1960s Hamilton joined MIT's Lincoln Laboratory, where she was involved in the Semi-Automatic Ground Environment (SAGE) project, the first U.S. air defense system.
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12.  Emmy Noether (1882 - 1935)
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German mathematician known for her landmark contributions to abstract algebra and theoretical physics
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"My [algebraic] methods are really methods of working and thinking; this is why they have crept in everywhere anonymously."

Amalie Emmy Noether (Erlangen (Germany), March 23, 1882 - Bryn Mawr (United States), April 14, 1935) was a German mathematician of Jewish descent. Her work in the field of abstract algebra has given new prestige to the whole of algebra. She is counted among the best female mathematicians and also Albert Einstein praised her.

Introduction

Noether is known for her pioneering contributions to abstract algebra and theoretical physics. She was considered the most important woman in the history of mathematics by David Hilbert, Albert Einstein, and others. Noether revolutionized the theories of rings, bodies or fields, and algebra and is considered the founder of abstract algebra. In theoretical physics, Noether's theorem explains the fundamental connection between symmetry and conservation laws.

Noether was born into a Jewish family. Her father was the prominent mathematician Max Noether. Emmy originally planned to become a teacher of French and English. She also passed her exams to be allowed to teach in Bavarian high schools. She then decided to study mathematics at the University of Erlangen, where her father was also a professor. After completing her dissertation in 1907 under the supervision of Paul Gordan, she worked at the Erlangen Mathematical Institute for seven years without pay. With few exceptions, women were still forbidden to hold academic positions at the beginning of the 20th century. In 1915, Noether was invited by David Hilbert and Felix Klein to join the faculty of mathematics at the University of Göttingen, then a world-renowned center of mathematical research. The philosophy faculty, however, objected. For four years, Noether gave lectures under Hilbert's name. Her habilitation was approved in 1919. Afterwards she obtained the title Privatdozent.

Until Hitler's seizure of power in 1933, Noether would remain a leading member of the Göttingen mathematics faculty; her students were sometimes called the "Noether boys". In 1924 the Dutch mathematician B.L. van der Waerden joined her inner circle. He soon became the main expounder of Noether's ideas: her work was the basis for the second part of his influential 1931 book, Modern Algebra. By the time of Noether's plenary address at the International Mathematical Congress in Zurich in 1932, her algebraic insight was recognized throughout the world. The following year, the incoming Nazi government decided to dismiss all Jews working at German universities. Noether now moved to the United States, where she was appointed to Bryn Mawr College in Pennsylvania. Two years later she had to undergo a risky operation for an ovarian cyst. She died four days after the operation on 14 April 1935 at the age of 53.

Noether's mathematical work has been divided into three 'periods'. In the first period (1908-1919) she made important contributions to the theories of algebraic invariants and number bodies. Her work on differential invariants in the calculus of variations, Noether's Theorem, has been called "one of the most important mathematical theorems ever proved to guide the development of modern physics". In the second period (1920-1926) she began the work that "changed the face of [abstract] algebra". In her classic article Idealtheorie in Ringbereichen (Theory of ideals in ring domains, 1921) Noether developed the theory of ideals in commutative rings into a powerful tool with enriching applications. She made an elegant use of the ascending chain condition. Objects satisfying this condition are called Noethers in her honor. In the third period (1927-1935) she published important works on noncommutative algebra and hypercomplex numbers. She united the representation theory of groups with the theory of modules and ideals. In addition to her own publications, she was generous in sharing her ideas. She is credited with several lines of research published by other mathematicians, including in areas far removed from her main work, such as algebraic topology.
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