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1] In the ancient world women often got the chance to
develop into great scientists only through the support
of fathers or a highly privileged position in society

ﬂ In renaissance Europe many women used marriage to a
scientist as a means to carry on working in science

1| This carried on until the early 20t century when women
were employed in science, but were generally treated as
“support staff” and their contributions rarely recognised

ﬂ In the 20" century some exceptional pioneers began to
demonstrate how much talent was being lost by women
being under-represented is science

ﬂ Equality today is more advanced in some fields than
others but there is more awareness of why women are
under- represented and what to do about it
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in the Ancient World

1 Merit Ptah, said to be the first female physician
mentioned by name in history (c. 2700 BC) - but we
know that there were female doctors in Ancient

Egypt.

1| The first named female scientist appears to be
Aganice (Athyrta) was an Egyptian princess who
worked on astronomy (c. 1900 BCE)

- ﬂ The first named chemist (c. 1200 BCE) was

Tapputi, a Belatekallim (a female overseer of a palace)
who worked with another researcher (probably also
female) to make perfumes. Known from a cuneiform
tablet from Babylonian Mesopotamia. She distilled
flowers and so operated the first known still.

1| Aglonice one of the female astronomers known as
‘the witches of Thessaly’ was famous for her ability to
predict eclipses. A saying in Greece today is still
“Indeed, as the moon obeys Aglaonice” (c. 150 BCE)
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Hypatia of Alexandria v

| (c.355 - 415 CE)

Hypatia teaching at the Museum of Alexandri’
Fresco ¢.1430 byasolinoda Panicale at the |
Basilica of San Clemente, Rome

£ ModernPortrait by MariaKalatzi

e |

1| Daughter of Theon, a mathematician, astro-
nomer, teacher and librarian in Alexandria

9 Through Theon's support, reputation and
tuition, she and became head of the Neoplatonic
School of Philosophy and the greatest teacher of
mathematics and astronomy of her day

1 Caught up in a struggle for power, as an
aetheist she became the victim of false
accusations in a smear campaign and was flayed
alive and beaten to death by Christian
fundamentalists

1| Her brutal murder is often seen as marking
the end of the golden era of Greek science
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Medieval Witch Hysteria

Accusations almost invariably made against poor, single women

' Female health workers and midwives particularly at risk -
accused if their treatments worked, accused if they did not work

1| Monna Gostanza from Libbiano is one of many, many examples
? Born c. 1535, illegitimate daughter of a nobleman and his servant

Outlived an abusive husband but had to move many times to survive,
%alned a reputation for skills in herbal medicine and as a midwife

Accused of witchcraft in 1594 (aged 56), accusations she admitted
to in order to end months of physical torture o

T Florentine Inquisitor Dionigi di Castrocciaro zl%%%t%rrﬁadaubb'anm -
took an interest and ruled the confessions unsafe starring
& exiled her on condition she ceased working. e

9| Died
c.1604

Bagni delllAcqug, s

(now Casciana

Terme) where she &%
moved too

£ after
acquittal she
was exiled to
this stone

& house in

| Rivalto
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Maria Clara
Elm mart (1676-1707)

= Daughter of Georg Christoph Eimmart
the Younger, a painter and engraver who

director of the Nuremberg Academy of Art

= Portraits of the wealthy made her father
wealthy and he used his money to build up an
impressive astronomical observatory

= Georg Christoph Il taught her in art and astronomical observatlon and
she became highly adept and diligent at it

= At the time several female scientists used a carefully-chosen marriage
as a way to carry on with their studies

= In 1706 she married a student of her father, Johann Heinrich Muller,
whom he was training to take over running the observatory

= Died in childbirth just one year after her marriage
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The Eimmart
i Observatory

= founded in 1678 on the northern bastion of Niirnberg
Castle (Vestnertorbastei)
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The moon by— "Marla Clara Eimmart
painted in 1697



Giovanni Domenico Cassini
ClaudeMellan (1697)-
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The moon by Maria Clara Eimmart
painted in 1697



The 12 May T
1706 Ecllpse Ry ¢

Observations in Nirnberg Numbergmgich
: @Zurich
1| Text descriptions and France /) jgsuistac
diagrams by astronomer Johann B ritnelir wie
Philipp Wurzelbau @ S
Barcelona al
1| Two paintings by Maria Clara B@ J
Eimmart |

1| The paintings were thought lost until they were re-
discovered in 2012 by Markus Heinz of the
Staatsbibliothek zu Berlin (Gaab, 2016).

1 Hence, they were not known to previous modern
authors discussing the MM eclipses - in particular, Jack

Eddy.
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The 12 Ma A
1706 EClese |

1l The eclipse ‘
painting by Maria |
Clara Eimmart

1/ Shows a |
chromosphere and
a fainter and
completely un-
structured corona

all around the Sun

I A good depiction
of an dominant F
corona




The Maunder-Minimum
Solar Corona

1 Riley et al. (2015) simulations of
the solar corona based on sunspot
observations. For the 1760 eclipse,
(bottom right) the “F” corona
dominates over the “K” (magnetic)
corona in the Maunder minimum

1 Eddy (1976) concluded that the
corona during the MM was
structureless and limited, but this
was based on only text
descriptions

{| Eimmart gives us the only known
graphical depiction that shows this
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LA [ . S Chatelet (1706-1749)

H Born in Paris into a “lesser nobility” family
Agreed to an arranged marriage to a Marquis to avoid being sent to a
convent: the couple seem to have agreed on a very open marrlage

1| A brilliant mathematician, she did all the maths
for her lover, Voltaire, who dedicated their
book on Newton to her but fails to mention she
dictated most of it for him to write down

9] She correctly reasoned that light must be
massless long before that became accepted
and she laid the seeds for the modern concepts
of energy and momentum

9] She worked to ‘internationalise’ science, writing
“About a book of physics, one must ask if it is good,

not if the author is English, German or French”

as Voltaire noted
“In the kingdom on Madame du Chételet

there is absolute freedom of conscience” ﬂ She died age 42 in childbirth

LT Doy 2o,
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ﬂ Aug usta Adalng, Countess of
Lovelace (née Byron)

1l Worked with Charles Babbage on
his “Difference Engine” & later the
unfinished “Analytical Engine”
(mechanical computers)

1| The first computer programmer
who invented the concept of (but
not the name) “software”

9 CB saw these computers only as
means of generating tables of
mathematical functions but AL's
visionary genius foresaw the full
potential of computers

ﬂ Predicted numerical modelling
1| Died at just 37 of womb cancer

Ada Lovelace
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Portrait by Margaret Sarah Carpenter (1836)
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Pioneer

o)
of Computing
lived here
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1| Numerical modelling - many body interactions

| What happens when our galaxy
and Andromeda collide in 3
billion years time?

1| other examples:

1l weather forecasting and
climate predictions

{ how do drugs behave inside
the human body?

1 how do planets form?

1 how do particulates spread
inside a room?

i1 how does a constriction
effect blood flow?

1l where will pyroclastic flows,
landslips and floods reach? -
... and many, many more CreditVolkerSpringel (MPI)
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AGLINA AL AT & Al

9 1843: The Lovel ace fobjectionbod
or create
At is desirable to guard against the possibility of exaggerated ideas that
might arise as to the powers of the Analytical Engine ...... The Analytical
Engine has no pretensions whatever to originate anything. It can do
whatever we know how to order it to perform. It can follow analysis, but it
has no power of anticipating any analytical relations or truths.o

11'1950: (107 years later!) Alan Turing argued this was untestable
and proposed the ATuring test
Ncan a computer give the impression of human thought and surprise usO

1 2023:Alhas passedi BUAWHatsAL sadd sststill true

1| For me Al is NOT intelligent and does not think - it knows what
words often go together on trusted websites and can follow the
rules of grammar. It has no concept of what it is talking about!

s L Turing, A.M. (1950) Computing machinery and intelligence, Mind, 59 (236),
: -?fi 433 460, doi: 10. 1093/m|nd/I|x 236.433
Delacr0|x, S. (2022) Computing Machinery, Surprise and Originality,
Philosophy & Technology, 34, 1198211, doi: 10.1007/s1334021-0045381




Maria Salomea Sktodowska
(Marie Curie) (1867-1934)

- One of only two people to win Nobel Prlzes in
different disciplines (Physics &8
1903, Chemistry 1911)*

= With Irene Jolliot-Curie
the only mother-daughter
pair to win Nobel prizes**

Image tweeted by @NobelPrize

= Her personal belongings and notebooks are still so
radioactive they are kept in lead safes.

* The other is Linus Pauling for Chemistry and the Peace Prize

** There are 6 fatherson pairs:
William & Lawrence Bragg; Niels 8ageBohr; Hans von EuleChelpin & Ulf von Euler;
Arthur & Roger Kornberg; Manne & Kai Siegbahn; J.J. Thomson & George Paget Thoms
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Sk’rodowska (MarleCurle)

= In WW'I funded
and operated
mobile X-ray units,
with daughter Irene

= Saved thousands
of French soldiers

= Marie died in 1934 aged 66. Her body was exhumed
in 1995 and revealed she died, not from radium, but
from over-exposure to X-rays |
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IR e R o for the
1903 Physics prize for the discovery
of radium only named Pierre Curie
and Henri Bequerel and not MC

= Fortunately, Magnus Gustaf Gésta
Mittag-Leffler* was on Nobel
committee & wrote to Pierre Curie,
asking him if he regarded it
acceptable if the prize it his wife
was excluded - he said “No”

* Mittag-Leffler was a mathematician who :
developed the use of complex numbers. A committed advocate of gender equ
ensured thaSofyaKovalevskaya(18501891) Russian mathematician became tl
first Europenfemale professor (Stockholm University, 1884). The first female

' Professor in the UK was Edith Morley, CBE (University of Reading, 1908)
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= on the saga of Curie’s 1903 Nobel prize, her good
friend Hertha Ayrton said

“errors are notoriously hard to kill, but an error that ascribesto ar
what was actually the work of a woman has more lives thana c:

= A quote from Curie herself:

“You cannot hope to build a better world without improving the
individuals. To that end, each of us must work for his own
improvement and, at the same time, share a general responsibility
for all humanity”

= on the genetic relationship to scientific genius: out of
992 Nobel Laureates by 2024, the 7-1 (independent) parent-child pairs
are 0.6% of the total. We will miss out if we fail to educate irrespective
of ancestry, wealth, class, race, disability or religion - as well as gender
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= Physicist, mathematician, engineer &
suffragette. Author of 26 patents

= co-founder of the all-women Girton
College Fire Brigade

= awarded the Hughes Medal by the
Royal Society for her work on electric
arcs and tidal ripple marks. (Only other
female winner is Michelle Dougherty)
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Hertha Ayrton

= rks in Portsea, Hampshire

= father was an immigrant Polish watchmaker who died when she was
age 7 and she became a child carer for her 7 siblings*

= Funded by Mary Ann Evans (pen name George Eliot), passed all
exams at Cambridge but they did not then award degrees to women

= passed exams at the London University, who awarded her a BSc (1881)
= In 1884 attended night classes at Finsbury Technical College § /%
by Prof. William Edward Ayrton FRS, a pioneer in electrical
engineering and physics education and a widower. She married

him a year later

= Proposed for FRS in 1902 but turned down because they
would not the accept married women

= Developed and “anti-gas fan” to protect WW1 troops in the trenches

= Worked for War Office & Admiralty on improving searchlights

*ITncluding an i1t nvalid sister who she cared f
daughter Edith and from 1893 the orphaned Ernestine Mills who became an artist & suffragette
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