


CHIEN-SHIUNG WU (1912=19097)......cccc0cimrmsvsivrorssssasessssorsersossonsssosssnsessassasnarsnsnonnsossios i rile IR B 67
HEDY.LAMARR. (1914 =20 08 0 S T I e i s sssbisssisidibiiciiii oo bt I . awssih 69
MAMIELRHIBRS FCEARK(1917 =19 B8 ) N S S e S b e v, g et RS . T T

AR vk N DO ET R e CO L G A S me o S e B, o b IO B R B8 R B o L oy S R 73
a8 1 PR SO (TR O T NG ) 0o s s M o s o I sV 2 g it s U ey A D PR TN .75

JANE GO O VR T 0 D DT e T e e T T T I e v 28 77
RO S AL D R A LI (S 2 S S T T e e L R L L T e o8

RO A Y RO O O e e e R T T e e asoi s 81

ESTHER LEDERBERG (1922—2006) ....ccivvivrecvrarnrannns A b R e P AT o e P r A SO0 TP .83
ST A S S S R N e e R T T AT .84
VAL U RET P B I Do oo Bt s sy B ot o o e S it SOl o s o DR e 6V

B e S N S S 1) e T .89

TR GO D I (o A o T e L e T LT P T T P i R T e, 91

5 A RV S50 L Bt B e e e e O e R e N 93
VALE N TINARTER £ S H KON A 1 T e L T eI 2 ¥ o 95
ARSI o T 2 L O R o R TRt B U R s DT (T P, iRt oI RO Piteos 5 RS U ISP o e LR 97
CH R ST A S ST LU Ol A R D D T e R 99

AT Rl B A T G 9 2 e e e B A A T T 101
JOCE LB EL L RN ) S ey e TR s b e e e T G IR R A et 103
3 BT PR b o KT S e el L B e, P Moy iy N0 1 0 W e T O ot W o o 165
EE 2 AR T B R KB U ) 8 B e e e e 107
A IS G S G ) R e e T e e T L L T e 109
A ol e B (e Y0 6 BT L i Bl e 0 e e e e e A S R b R 1M
it G LA T T I Dt SO0 oo Sl o o e 5 BSass o St (0 o g U e L 13
AR O A T S N e e L N T e P I S P e . 114-
O S O L I i_—mhyhe 17

B3 2 2 T R T b P P B T P A P S LA B e A B O Ry P s o8 i 118
1 810 ) * G 2 R L Sy o MY S A= SO, R e e Y el (o O O e P R MR 0 PN VST o M LI ke 122
AR O D G M N T S L e L A S SR 124
L B VG UL 2161 H s o o il i e e S s U o AR G oS A N P B SR e SR ) 125



[RODUL [ION

—

o Nothing says trouble like a woman in trousers. That was the attitude
., O in the 1930s, anyway: when Barbara McClintock wore chinos at the
University of Missouri, it was considered scandalous. Even worse,
she was feisty, direct, incredibly smart and twice as sharp as most
of her male colleagues. If you think these seem like good qualities

HOW DOES
THIS WORK?

for a scientist, you're right. But back then, these weren't necessarily

considered good qualities in a woman.

Barbara made her mark on the field of genetics with her pioneering
work mapping chromosomes. Yet while working at the University of
Missouri, Barbara was seen as bold and unladylike. The faculty excluded
her from meetings and gave her little support. When she found out that
they would fire her if she got married and there was no possibility of
promotion, she packed her bags. With no plan, except an unwillingness to

compromise her worth, Barbara went to find her dream job. This decision

would allow her to eventually make the discovery of jumping genes,
winning her a Nobel Prize and forever changing how we view genetics.

Barbara McClintock’'s story is not unique. As long as humanity has
asked questions about our world, men and women have looked to the
stars, under rocks and through microscopes to find the answers. Both
men and women have the same thirst for knowledge, but women have

T— not always been given the same opportunities to explore the answers.

— i In the past, restrictions on women's access to education were not
uncommon. Women were often not allowed to publish scientific papers.
They were expected to grow up to become good wives and mothers
while their husbands provided for them. Many people thought women
were just not as smart as men. The women in this book had to fight these
stereotypes to have the careers they wanted. They broke rules, published
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under pseudonyms and worked for the love of learning alone. When

others doubted their abilities, they had to believe in themselves.

When women finally began gaining wider access to higher education,

there was usually a catch. Often they would be given no space to work,

no funding and no recognition. Not allowed to enter the university
building, Lise Meitner did her radiochemistry experiments in a dank
basement. Without funding for a lab, Marie Curie handled dangerous
radioactive elements in a tiny, dusty shed. After making one of the most
important discoveries in astronomy, Cecilia Payne-Gaposchkin worked
for decades as a technical assistant. Creativity, persistence and a love of
discovery were the greatest tools these women had.

Marie Curie is now a household name, but throughout history there
have been many other great and important women in the fields of
science, technology, engineering and mathematics. Many did not receive
the recognition they deserved at the time and were forgotten. When
thinking of physics, we should name not only Albert Einstein but also
Emmy Noether. We should all know that it was Rosalind Franklin who
discovered the double helix structure of DNA, not James Watson and
Francis Crick. While admiring the advances in computer technology, let
us remember not only Steve Jobs or Bill Gates, but also Grace Hopper.

Throughout history many women have risked everything in the name
of science. This book tells the stories of some of these scientists, who in
the face of '‘No’ said, "Try and stop me.
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—— ‘Il SPEECH ARTICULATE AND LOGICAL, IN HER ACTIONS PRUDENT AND PUBLIC-SPIRITED ... ——
THE CITY GAVE HER SUITABLE WELCOME AND ACCORDED HER SPECIAL RESPECT.” —THE SUDA LEXICON



CHYPATIA -

* ASTRONOMER, MATHEMATICIAN AND PHILOSOF’HER
i

Hypatia was one of the earliest
recorded female mathematicians. Her
accomplishments in life inspired many,
but her death turned her into a legend.

Hypatia was born between 350 and

% : 370 ce in Alexandria, Egypt. Her father,
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“:ﬂﬁ sure that she was well educated and that she grew up with

Theon. was a famous scholar. He made

a deep respect for their Greek heritage and values.

Alexandria, known for its library, was a great

*’ place of learning - but it was also rife with

religious tensions between pagans,
Jews and Christians that could turn
violent. This made it dangerous for
Hypatia and her father to practise

their Greek traditions.

Her father instructed her in
mathematics and astronomy, and she
became an expert in both. Soon she surpassed her

father and produced important commentary on his
mathematical work, while making her own contributions to
geometry and number theory. Hypatia was also an expert in
platonic philosophy. She was one of Alexandria’s first female »

teachers. People travelled from faraway lands to hear her

speak! Her male students gave her respect and loyalty.

Eventually the brewing religious tensions in the area
turned violent, and Hypatia's ‘pagan’ teachings made ¥* %
her a target. She was killed around 415 ck by extremist
Christians. Although her death was a tragedy, her life has
become a symbol for education in the face of ignorance.

MADE PUBLIC SPEECHES
We remember Hypatia as a source of light and knowledge. ABOUT PLATO & ARISTOTLE.
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‘ART AND NATURE SHALL ALWAYS BE WRESTLING UNTIL THEY EVENTUALLY CONQUER ONE

ANOTHER S0 THAT THE VICTORY IS THE STROKEZ AND LINE.” — MARIA SIBYLLA MERIAN



wWANG ZHENYI
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w ASTRONOMER, POET A0 MATHEMATICIAN % > X

¥ x 2k~ Wang Zhenyi was one of the greatest scholars in China.

LOVED HER GRANDFATHER'S
HUGE LIBRARY OF BOOKS.

She was born in 1768 during the Qing dynasty. At the time,
education was only for the wealthy and women were not
expected to 'bother’ with studies.

Fortunately, Wang Zhenyi was born into a family of
scholars who valued her education. Her grandfather
and father taught her astronomy and maths. She also

travelled extensively and learned about the harshness of
poverty, inspiring her to write poetry decrying injustice.

In Wang Zhenyi's day, eclipses
were not well understood. But she had
theories about how they worked, and
she created her own eclipse model
using a mirror, a lamp and a globe.
Wang Zhenyi used it to prove her
theories about how the Moon blocks J:‘\
our view of the Sun - or the Earth
blocks the Sun's light from reaching the Moon - during
an eclipse. She also scientifically studied the Chinese
calendar system and used her telescope to measure the

stars and further explain the rotation of the solar system.

Wang Zhenyi was also a dedicated mathematician. She
understood complicated arithmetic theories and at the age
of 24 published a five-volume guide for beginners called

Simple Principles of Calculation.

Wang Zhenyi only lived to the age of
29, yet she is remembered as a great
mind of the Qing dynasty. She
published many books on maths,
astronomy and poetry, and
her work influenced legions of

scientists who came after her.
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Mary Anning was born in 1799 in a small English seaside

town called Lyme Regis. Her family

was very poor, so she helped her FOSSI|IL S
father collect fossils to sell to l

tourists. It was dangerous work

because the cliffs were steep, yet

11-year-old Mary took over the fossil

business when her father died.

There was a time when people
had never heard of dinosaurs and
thought it was impossible for a

species to go extinct. Mary helped
to prove this wrong. When she was 12, she found the first
complete ichthyosaur skeleton. She went on to discover
two skeletons of the previously unknown species
plesiosaur. These fossils were unlike any living
animal, proving that extinction could occur. She
also discovered the first pterosaur skeleton
outside of Germany and many ancient fossilised
fish. She helped determine that stones called
bezoars were actually fossilised poo!

Mary was not allowed to publish
work because she was a woman. Male
doctors and geologists respected her
ideas and used her findings in their

own work, but her name was edited
out. Although this was unfair, it was
HER LIFE -. remarkable that a working-class woman was

HLNDSE[I:&E?:E#{“JHN: g allowed to mingle with educated men in Victorian Britain.

5 0 IES_ * . ':
! 5.- 9. -j Mary Anning's discoveries let the world see fossils as

more than mystical oddities.
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‘IMAGINVATION 1S THE DISCOVERING FACULTY, PRE-EMIVENTLY. IT IS THAT WHICH PENETRATES
—— INTO THE UNSEEN WORLDS AROUND US, THE WORLDS OF SCIENCE. — ADA LOVELACE
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When Ada Lovelace first saw the Difference Engine, she
became obsessed. The early computing pioneer Charles
Babbage invented this gigantic, gear-
filled calculator and, after meeting
him in 1833, Ada convinced him to
work with her.

Ada’'s mother, Anne Isabella
Milbanke, was a mathematician who
wanted the right upbringing for her daughter. Ada's father
was the famed poet Lord Byron. The wildness that made
him an amazing poet also made Byron a lousy husband,
which led Anne to leave him after Ada was born. Ada was
given an unusually strict mathematical education.

Ada met Charles Babbage when she was 17 and very
persistent. She begged him to take her on as a student,
but he was much too busy. So when Ada saw a French
article about his newest idea, the Analytical Engine, she
saw her chance to impress him. She translated the paper
into English and published it in 1843. But that wasn't all;
she added her own notes, making it twice as long! This got
Charles's attention, and their collaboration began.

Ada imagined a world where computers did more than
calculations - where they could write music and become
extensions of human thought. She also designed a way to

program the Analytical Engine, using punch
cards with a sequence of rational numbers.
It was the first computer program ever!

Ada remains an inspiration to this day.
Her name has become proof that women
can accomplish great things
in technology, computing

and programming.




\WNENTED A BETTe Q;
UNVDERS Cr
QUR Taﬂfﬂfﬂfc %,(ﬂ

‘AN ERROR THAT ASCRIBES TO A MAN WHAT WAS ACTUALLY THE WORK OF A WOMAN
HAS MORe LIVES THAN A CAT.! - HERTHA AYRTON
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In 1854, Phoebe Sarah Marks was born in WAS THE £ipsT

\ WOMAN

« DBritain. She was so energetic that her VOMINATED 10 BE

A Fg
friends nicknamed her Hertha - after a THE Rﬂ'-’:t{:’; L‘?ETV

German Earth goddess - a name she
liked so much that she adopted it.

Hertha's family was poor, so at 16
she became a governess. There she met
Madame Bodichon, a leader of the suffragist
movement, who paid for Hertha's education. In
technical school, she met Professor William Ayrton,

who became her husband and partner in invention.

In the 1890s, hissing electric arcs were used for
streetlights. William and Hertha wanted to improve the
technology. One day, while William was away, Hertha
invented a new arc that made a quiet bright light.

Hertha burst open doors for women by getting

published and giving lectures on electricity. During
demonstrations about the arc, people were amazed to see
a woman wielding such dangerous-looking equipment! She
was the first female member of the Institution of Electrical
Engineers, but she was still not allowed to speak at the
Royal Society. However, when her book The Electric Arc
was published in 1902, it became too successful to ignore
- the Royal Society let her present a paper. In 1906, they
awarded her the Hughes Medal for her work on electricity.

Hertha was also a vocal advocate of the suffragist
movement and provided aid to women on hunger strikes.
In Britain's 1911 census, she wrote an impassioned letter on

the form, demanding votes for women!
AFTER

wo
NAMED “E:ng:ﬂ.ﬂ o\ CWOW, Hertha's genius paved the way for women to play with INVENTED A LIVE
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‘FORTUNATELY RAIVA
LYSIS IS NOT THE ONLY WAY TO RESOLVE INNER CONFLICTS
. LIFE ITSELF

.
STILL REMAINS A VERY EFFECTIVE THERAPIST. —KAREN HORMNEY



