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who are these people?




who are these people? what awards did they get?
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Otto Hahn Enrico Fermi Lise Meitner
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who are these people? what awards did they get?

Otto Hahn Enrico Fermi Lise Meitner
Chemistry Nobel Prize, 1944 Physics Nobel Prize, 1938 National Women's Press
Club award



This is a fairly common theme...

Hahn got the Nobel Prize for nuclear fission ... ... Meitner figured out what happened

Martin Ryle and Antony Hewish got the Nobel ... Jocelyn Bell Burnell noticed them first
prize for discovering pulsars ...
... even though ...

Clyde W. Tombaugh discovered Pluto .... Elizabeth Langdon Williams did all the
maths

we’re not saying that the people who did get awards weren'’t great scientist!

e but they didn’t exist in a vacuum either
e and contributions of minorities are often forgotten °"5
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e if they are noticed, things get lost (Marie Salomea Sktodowska—Curie was not French)

some people who did get credit, really should be sidelined by history novei prize 1905 & 1919)

this lecture is not about these people though



Plan for these lectures

Theme 1

Credit being given to men for work done by
families (wives, sisters, cousins, ...)

Example:

e Mileva Mari¢-Einstein
e Caroline Herschel

Homework
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Theme 2

Credit being solely given to European or
American scientists and mathematicians
instead of other equally-deserving people

Examples:

e Pascal’s Triangle
e The Heliocentric Model

and many more...!

Find an amazing scientist who is not a rich white man and tell us what cool things they’'ve

discovered
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Wives & Families of Scientists 56’4"‘»48@,.“
Ay /e

Q
What would you say if there was someone who; Ireay “Woma,, »

- Takes care of everything in your house
- Cooks, cleans, washes your clothes, do the shopping

- (Take care of children) haforens
- Types up and proofreads your papers, articles, books ankstoriyping

Carries our experiments, takes measurements, and sometimes interprets

results

Notice

We are not trying to discredit men.
We want to shed lights on the environment that allowed them to achieve what they did.

Highlight the efforts of the women in their lives that were erased by history.



Mileva Maric¢-Einstein

Caroline Herschel




Mileva Mari¢-Einstein

e Studied physics in Zurich with Albert Einstein

o They both got final grades less than passing in their diploma exams
o Einstein got higher average and he graduated

o She failed (there are varied explanations to why...)

e Got pregnant before marriage with Albert’s child (no-one knows what happened to her...)
e Failed exams again after that
e “From now on Mileva devotes herself entirely to her beloved husband and his

career.”
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The couple broke up but didn’t want to

COﬂdItIOﬂS frOm Albert tO M”eva divorce due to their sons, this was

Einstein’s demands.
A. You will make sure: They later got divorced.

1. that my clothes and laundry are kept in good order;
2. that | will receive my three meals regularly in my room;
3. that my bedroom and study are kept neat, and especially that my desk is left for my use only.

B. You will renounce all personal relations with me insofar as they are not completely necessary for social reasons.

Specifically, you will forego:

1. my sitting at home with you;
2. my going out or traveling with you.

C. You will obey the following points in your relations with me:

1. you will not expect any intimacy from me, nor will you reproach me in any way;
2. you will stop talking to me if | request it;
3. you will leave my bedroom or study immediately without protest if | request it.

D. You will undertake not to belittle me in front of our children, either through words or behaviour.
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EFD I
Lovely Quotes
Book from a Museum about Albert Einstein Letter from Albert to Mileva
“Mileva is small, delicate, brunette and "You made me laugh when you started
inconspicuous.” _ : threatening me with your recollections.
::)‘t"’er;zﬁ;c:r°q”uﬁékly oticed o Have you ever considered, even just for a
seen, or not attracting attention second, that nobody would ever pay

attention to your says if the man you

talked about had not accomplished

“She may not be particularly attractive, but she ~ Something important. When someone is

has charisma.” completely insignificant, there is nothing

else to say to this person but to remain

modest and silent. This is what | advise
you to do.”

(Originally written in German, but bad translations can only do so much...)
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Mileva Mari¢-Einstein

e Did she collaborate with Albert?

o She proofread
o Some mentions of “we” and “our work” in letters between them but never anything concrete
—> Conclusion: We don’t know

e Alot of people blindly “defending” Albert Einstein

e “The sole genius”

o Someone to cook, clean, tidy, type up, take care of children, etc.

While Albert Einstein is remembered as

o No wonder Albert Einstein had so much time to work

the greatest genius of the twentieth
century, we'll never know the likely genius
of Mileva Maric.
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Caroline Herschel

e Had typhus, stunted growth (4 feet 3 inches or 1.30 m)

e Assumed that she would never marry

e Her older brothers were musicians

e Ran her brother William’s household and sang with them

e William transitioned to astronomy

o He discovered Uranus (thought it was a comet)

o He became the private office of court astronomer to King George lll

e Caroline helped with telescopes, recording and organising observations

"I did nothing for my brother but what a well-trained puppy dog
would have done, that is to say, | did what he commanded me."



Caroline Herschel

Messier 110

e A dwarf elliptical galaxy

o Asatellite of the Andromeda Galaxy
e Charles Messier drew it but didn’t recognise it as a galaxy

e Caroline independently discovered it (was called a nebula at the time)
o  Her brother William gave her the credit

Other Discoveries

e 8 Comets
e 3 Nebulae

“With her brother, she discovered over 2,400 astronomical objects”
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Caroline Herschel

e First woman to be a salaried scientist

e Her brother William married
o Caroline now had loads more time as someone else did the housework
e The Royal Society published Caroline's catalogue under William's name.
e Got a Gold Medal from the Royal Astronomical Society in 1828
o Next woman to receive this was Vera Rubin in 1996
e \Was honoured by several big important institutions

o Always together with her brother though
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How This Relates to Today?
Hidden Work Gender Stereotypes

e Men’s time is worth more than women'’s e \Women are meant to be caring
o  Modern equivalent: Men not bothering to e Assumed to take care of children
organise or do housework in relationships o  Modern equivalent: Men get a medal just

for showing up
m Dads “babysitting” their own kids....

Further Reading:
Hidden work, Invisible work, mental load, hidden load



Eurocentrism in Maths & Physics

Accurate calendar

Periodicity of planetary
phenomenon, Algebra...
2000 BCE
Pythagoras theorem (tbc)
700 BCE
Laws for arithmetic of

negative numbers
. —  o0cE

300 BCE

\ T Binomial Coefficients

Standardised Weights
1300 CE Earliest counting/arithmetic
20,000 BCE

With thanks to https://yohanjohn.com/oddsandends/correcting-the-eurocentric-history-of-mathematics-a-series-of-diagrams/ & https://bigthink.com/surprising-science/10-things-eastern-thinkers-discovered-centuries-before-the-west/
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Eurocentrism in Maths & Physics

Printing
press
1440

Algebra [ edit]

+ C.1500; Scipione el Ferro solves the specialcubic equation z° = pz + g 171172
« 16ih century
+ 16th century: Lodovico Fs 9

 16ih century: Franos Viete discovers Vieta's formus.

Probability and statistics [ <1t

« 1564: Gerolamo Cardano s he frst 1o produce a systematie reatment o probabity.

Numerical mathematics and algorithms [ ¢ ]
discovers Viete's formuta for 1424

« 16t centuy: Frangois vie

Notation and conventions |

modern notaby:

« 1556 Niccalo Tariaglia ntoduces parenthesis,
+ 1557: Robert Recorde introduces the equa sign 125:26

-+ 1591: Frang bra shows the modern notational algebraic manipulation

is Viete's New a

Physics [eat]

Astronomy [ <]

« 1543: Nicolaus Coperr contric view, wouid q

history.

+ Late 16th century: Tycho Brahe

logy and anatomy (<)

1543 ~ Vesalus:pioneering research info human anatomy
Social science [eoi]

Economics [ cdit]
. 1517 a money and Known form of Greshans au: (Bad money drowns out

17th century et
+ 1600 - Wilam Gibert: Ears magnet:
+ 1608 Earlest recod of an opcal ees

- 1609

ohannes Kepler: firsttwo laws of planetary motion
B alieo Gallel: Sidereus N
61—
+ 1619

i Napier: use of garithms for caiculationt

‘annes Kepler: third aw of planary mofor

+ 1628 - Wilbrord Sneliss: the law of refraction also known as Snelrs lav
- 1628w

iam Harvey: b

o Faws of alling bodles.

- 1643 - Evangeista Torcall Invents the mercury barometer

« 1662 Robent Boyte: Boyle's law of deal gases
+ 1665 - Phitosophical Transactions of the Royal Societ: frst peer reviewed scientiic journal published
+ 1665 - Robert Hooke: iscovers the cell

+ 1668 - Francesco Red:disproved idea of sponianeous generation

- 1669

Nicholas Steno: proposes that fossis sedment

- 1669 - Jan Swammerdam: epigenesis in nsects

- 1672 Sirsaac Newton: spectrum)
- 1673~ Chistiaan Huygens: irst study of osciating system and design of penduum clocks

+ 1675 - Leibniz, Newton: infiniesmal caiculis

1675 — Anlon van Leewenosk: bserves microorganiis using arefined Smple microscope
+ 1676 - Ofe Romer: st measurementofhe speccoffght
« 1687 - Sir 1saac Newton: e i force ofunversal moton
18th century fect)
« 1735 Can Linaus
1745 - Ewaka Gaorg von ket st capacho, e Leycen ar
« 1749-1789 - Buton wrote Histore naurete
« 1750 Josepn Back: descries atent heat
« 1751 Benjamin Frankin: ghinig s electrical
1755 - mmanuel Kant: Gaseous Hypothesi in Universal Natural History and Thearyof Heaven
1761 - Mikhai Lomonoso: discovery ofthe amosphere of Venus
« 1763 Trom: Bayes theorem, pa yfor 2
« 1771 - Chares ocs) star custers, and nebulae.
« 1778 - Antoine Lavoisier (and Josepn Prestey): scovery o oxygen eading o end o Priogison thecry
« 1781 - wnam Herscnal Uranus, expanaing e Solar System or
am Wherng: ublshes tne st Gefnive aCcount of e use o oxglove (3gHais)for eatng copsy
ques Charles: Chartes'saw of el gases
vaton of mass, basis forchenisiy, and the begining of modem chemisty
« 1796 - Georges Cuvier: Estabishes extincion a5 a fact
« 1796 - Eawara Jenner: smalfox historial accouning
+ 1796 - Hanaoka Seish:develops general ansesthesia
1800 — Alessanato Voia: iscovers electrochemical eres and nvents i batery
1800-1849 (e
+ 1802 sean-Bapuste Lamarck: teeologica evoktion
« 1805 - John Datton: Atomic Theary n chemisi)
. dscovers
between electrcty and magnetsm (electromagnets).
<1920 ana James staness siee (s

+ 1821 — Thomas Johann Seebck i th frst o observe a property o sen
e, the deaized heat engine

+ 1824 - Joseph Aspin develops Poriand cement (concrate), by heating ground imestone, clay and gypsum, in a i

« 1824 — Carmot: described the Carnat cy

-+ 1627 — Evariste Galols development of group
« 1627 - Georg Ohm: Ohmis law (Electciy)

« 1827 - Amedeo Avogadro: Avogadro's law (Gas law)

« 1828 - Friedrich Wohler synthesized urea, refuing vialism

« 1830 - Nikolal Lobachevsky created Non-Euclidean geometry

o
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The Classical Picture

Greece

Discovery
of Greek
learning

Renaissance

V

Europe and her
cultural
dependencies

FIGURE 1.1: The “classical” Eurocentric trajectory
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The Classical Picture

Egypt

I

Y

N| Hellenistic
Greece
—/| world
Mesopotamia

Europe and her
cultural
dependencies

Renaissance

Dark Ages,
but Greek
learning
kept alive
by the Arabs

FIGURE 1.2: A modified Eurocentric trajectory
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The Classical Picture

Western .. Hellenistic
Europe Sicily ¢ world

Jund-i-Shapur
(Persia)

Cordoba
(Spain)

Toledo
(Spain)

Baghdad
Cairo {lraq)
(Egypt)

FIGURE 1.3: An alternative trajectory for the “Dark Ages”



The Classical Picture
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The Heliocentric Model

The Ancient Greeks were aware
of the heliocentric model but
Arabic astronomers were
criticising the Ptolemaic model
during the Golden Age

Al-Sijzi (pictured) argued that
the Earth rotated on its axis
during the 11th Century
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Jia Xian/Pascal’s Triangle
W 2 & x & %

Jia Xian discovered this famous triangle almost
600 years before Pascal (who introduced it
independently)

EHER

Documents show many different people have
derived the triangle and this is evidenced by the
fact it is known by many different names across
the world such as Khayyam triangle in Iran,
Yang Hui's triangle in China and Tartaglia's
triangle in Italy




Zero

Persian scholar Muhammad ibn Masa
al-Khwarizmt was the first Islamic
scholar to use the number zero in his
mathematical work

It took another few centuries for (o gl
Europeans to truly appreciate the need | : o
for a number which represented
nothing
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Example: Srinivasa Ramanujan

Prodigious Indian mathematician who
was invited to Cambridge and
developed a working relationship with
G. H. Hardy

Independently discovered classic
results from 19th Century mathematics
as well as introducing new ideas such
as “Ramanujan summation” which
assigns a value to divergent infinite
series including the famous
“1+2+3+4...=-1/12” result

(L

GREAT KNOWLEDGE COMES FROM THE HUMBLEST OF ORIGINS

DEV PATEL JEREMY IRONS
THE MAN WHO KNEW

INFINITY

::::::
EPHEN
FRY

AND
TOBY

INTRODUCING
DEVIKA ST
BHISE JONES

BASED ON THE TRUE STORY
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Plan for these lectures: looking at history

Theme 1 Theme 2
Credit being given to men for work done by Credit being solely given to European or
families (wives, sisters, cousins, ...) American scientists and mathematicians

instead of other equally-deserving people

Example: Examples:
e Mileva Mari¢-Einstein e Pascal’s Triangle
e Caroline Herschel e The Heliocentric Model

and many more...!

Homework
Find an amazing scientist who is not a rich white man and tell us what cool things they’'ve
discovered



Plan for these lectures: looking at kistery today

oo™ Theme 1 Theme 2
o™ ovs
Gredit being given to men for work done by CERN membership fees being unaffordable
famities-{wives-sisters—eousins,—) Sludeny for institutes in the global south
Example:

e light curves in astronomy
e shifts in experiments

Homework

Find an amazing scientist who is not a rich white man and tell us what cool things they’'ve
discovered
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https://twitter.com/nksaunders/status/1644203649999187968

Closing remarks

e science is and was a global undertaking!
e |et’'s make sure we view it as such

Homework for Monday

Find the stories of some other amazing scientist
and share their stories
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Look for more instances of eurocentrism in
science or research additional potential
reasoning for why the scientific revolution is said
to of happened in Europe

Have a look at the course website for some further reading a short list of ideas



