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j' | The Durham NAM LoC

It's been a wonderful NAM: I've loved the community
theme and the enthusiasm .
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Real action not just words *’ ,‘

Paintings and poems in (Q
Ogden Center were ' Y

inspirational

and the
PULSE dance
troupe of TiN
charity were
simply
sensational
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' Special Thanks To g

4 Professor Kevin Fong, OBE

contributed the inspiration,
information & ideas to this talk

consultant in anaesthesia &
intensive care at UCLH

co-founder and co-director, Centre
for Aviation, Space and Extreme

Environment Medicine, UCL

professor of Innovation &
Engagement for Science & Medicine

broadcaster and author

pilots an air ambulance for Kent, Surrey & Sussex
Helicopter Emergency Medical Service
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at major incidents need a diverse team to solve the
many urgent problems

need inclusion as team members need to feel
enabled to act on their own initiative

diversity and
inclusion saves many
lives

diversity and
inclusion are not just
the right & decent
policies - they work
and are often essential
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Diversity & Inclusion:
Why they are Essential
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Diversity & Inclusion:
Why they are Essential

s 1. Scientists, Discrimination & Dogma
|~ scientific genius can, has, does and will
—_ come from absolutely anywhere
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For Every Type Of Discrimination
There Are Truly Great Scientists
Who We Very Nearly Lost To

That Discrimination
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Class Discrimination: Michael Farada

a blacksmith’s son
Employed by Humphry Davy as
| a valet and to perform
| demonstrations
| the founder of electro-
| magnetism, had as much influence
on science as Newton or Einstein
| pioneer of public engagement
paused work on electro-
magnetism for 8 years because of
personal attacks from his former
mentor Davy brought on by
| jealousy and feeling Faraday was
“acting above his station in life”
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Religious Discrimination: John Dalton
A Quaker (“Dissenter”)

Barred from UK Universities

Ran his own dissenter school
(he gave latin lessons at age 12!)

Father of atomic theory, first to
study colour blindness, seminal

work on Meteorology, gas laws,
aurora, & grand solar minimum
Initially declined his FRS as
could not afford the subscription
died in poverty, living in a
friend’s attic in Manchester
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Gender Discrimination: Marie Curie

Born Maria Sktodowska in Warsaw, Poland
first female Nobel Laureate
One of only 2 winners of

different Nobel Prizes
Her & Irene Joliot-Curie are

the only mother-daughter pair to

win Nobel Prizes
With Irene, Marie funded &
operated mobile X-ray units that
saved thousands of lives in WW1
Marie died age 66, Irene died

age 56: both from X-ray exposure
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Relativity (special & general),
spacetime, photelectric effect,
Brownian motion .....

His astounding achievements
were denounced in NAZ]
newspapers and rallies (by e.g.
Stark and Lennard) as “Jewish
Physics” amid calls for “Ayrian
Physics” (1)

Arguably the greatest & most
tamous scientist of all time
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WW?2 codebreaking genius

developed the Turing machine
concept on which modern
computers are based & the “Turing
test” of computers (passed by Al)

Founded mathematical biology

Committed suicide (?) in 1954
sutfering from depression induced
by chemical castration - chosen to
avoid prison on charges of
homosexuality which was illegal at
the time
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Economic Discrimination: Linus Pau ing

Father died in 1910 when he was
9 & his mother struggled to fund
his education

Founder of fields of molecular
biology & quantum chemistry

Developed the theory of
molecular bonding

Only man to win 2 ditferent
Nobel prizes (the peace prize for
studies of radioactivity in milk led
to nuclear test ban treaty)

Often rated as one of the top
20 scientists of all time (despite
his vitamin-C obsession in late life)
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Ethnic Discrimination: Srinivasa Ramanujan

born in 1887 in Erode, India

Age 2 almost died of smallpox

A child prodigy by age 11

despite extreme poverty, his
mother employed a maths tutor who
returned the money saying the boy
was teaching him

Arguably the greatest mathem-
atician of all time: derived 3,900
ground-breaking relations

died in Cambridge, UK aged 32,
suffering from malnutrition and diet
problems of the kind seen in many
diasporas around the world
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Disability Discrimination: Stephen Hawking

Stephen Hawking: gravitational

singularity theory, prediction

that black holes emit ‘Hawking
radiation’
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Transgender Discrimination: >
Lynn Conway & Ben Barres

Ben Barres: discovered how ‘glial’ cells
influence neuron development, synapse
formation, and brain health, transtorming
neuroscience’s understanding of brain
circuitry

Lynn Conway: revolutionised
microchip design with Very Large-
Scale Integration (VLSI)
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lsaac Newton & Galileo Galilei

Basis for his best k
donzsi,: h?sre;;yez;gmr Best work done in his

(during plague “lockdown”)  70’s (under house arrest)

(portrait by Godfrey Kneller) (portrait by Jushustermans




h

AWy
é \‘r

N

Dogma Discrimination: Ignaz Semmelweiss
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(portrait by Louis Jambor)

Hungarian-born Medic

Worked in maternity clinics of
the Vienna General Hospital

Noted that death rate of women
was 3 times higher if attended by
doctors rather than midwives. Also
that doctors went straight to natal
clinic from dissection studies
without washing their hands

in 1847, a colleague cut himself
while dissecting, and soon after
died with symptoms shown by
many of the the women who died
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Dogma Discrimination: Ignaz Semmelweiss

realised that
fever was caused
by an infectious
agent (“germ
theory” - later
proved by
Pasteur in 1880)
& so he insisted
that all doctors
wash their hands
in chlorinated
lime before
entering the
maternity clinic

Evidence collected by Ignaz
Semmelweiss by April 1849

Introduction of chlorine handwash +
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Dogma Discrimination: Ignaz Semmelweiss

knew handwashing saved lives
tried to persuade others but his

idea was contrary to

(evidence-devoid dogma that

disease caused by imba

W/ generally “treated” by b

Royal Infirmary

ance of the

.~ “four humours” in the body

oo’olletting

had a nervous breakdown in 1865
& was committed to an asylum

died 2 weeks later from injuries
inflicted by the asylum guards

handwashing introduced 30 years
later by Joseph Lister at Glasgow



PHILOSOPHICAL
TRAI\SACTIONS

How science expunges errors
o .8 C O M P T

& bad ideas: peer review

. _ ——{ NGENI1OWNS
ﬂP ERERIT EV I ewWw | s Br | tEoeehiiis
contribution to science - bar none! . WORLD

ﬂfirst Introduced in 1665 by German
Immigrant, Henry (formerly Heinrich)
Oldenburg, the founding Editor of
Philosophical Transactions of the Royal

Soclety

ﬂ formal peer-review procedures as we
know them today, developed from his ideas
by Sir Francis Bacon & applied to Medical
Essays and Observations published by the
Royal Society of Edinburgh in 1731.

ﬂ It iIs how science forms a consensus



Science Consensus
@MSs ay pns kpnHws Hns@s

(compound noun)

LA Wi ki pedia: fithe coll ect

: o0 v 4 opinion of the community of scientists in a particular
,,///'/ !/j . . .

« Jwm ¥y field of study. Consensus implies general

weo W agreement, though not ne

. Peer review Is slow, inefficient and makes mistakes 7 but
attacks on it are often promoted by pressure groups with a
vested interest in undermining a science consensus

The solar science community at the STERE®OHO2 2 Wor kshop: AThree E
spacecraft studies of the corona and I mpact



Peer review avol ds t
westo we now have o

ARE YoU COMING Tp RED?

) T CANT THIS
15 IMPORTANT.
WHAT? |

-/ SOMEONE 15 WRONG
ONTHE INTERNET.

A

ﬂ As famously
observed by xkcd
(Randall Munroe)

ADuty GCaBHLE DO
1st December 2011
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The Nun Study

David A. Snowdon (1997)
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= started in 1982 and still onoing

= Nuns have similar lifestyles, diets
and life experiences

= started with 687 women who did a
variety of cognitive tests

= sister Mary was 101, 4.5 ft. tall
weighed 6 stone (38.5 kg), was sharp,
knowledgeable with a fantastic
memory

= after her death it was found she
had one of the most highly damaged

brains
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An Example of R
Neuroplasticity %/m%@

Recovering from a PVD

*{} L1 88
eye

= A PVD is a small bleed at the back of the eye when
the retina pulls away from a blood vessel

= Everything turned black in that eye as the blood
mixed with the vitreous fluid (steps1- 4)

= This largely cleared over the next few weeks (step 4
- 5)as blood is removed from eye but more because
the brain-image processing changes to correct for the
optical effect of the remaining blood

= To do this my brain had developed new neural
pathways in the parietal-gyrus (right) the major sensory
processing hub. It combines information from multiple
senses into a usable form.
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= The Nun Study found that women T C—
who had written creatively in early life “ /
were more likely to be able to use
neuroplasticity to ward off dementia
symptoms

= MRI Scans show more of the brain
is engaﬁed during mind wandering
than when concentrating of a task (55

(Kalina Christoff et al, PNAS, 2009, #
doi: 10.1073/pnas.0900234106)

= They also show brain connectivity is enhanced by meditation

(ZongpaiZhang etl.,SciRep, 2021,doi: 10.103875415981—90729y)

= |t is thought neurons that fire simultaneously stay linked

/
- +32 ™

= Hence it seems neuroplasticity is promoted by creativity and
inventiveness, daydreaming, dreaming, problem solving, meditation,
and prayer & is inhibited by (dis)stress and boredom



Myelin & s
Speed of Thought ”ﬂé@

I = Myelin is a protective sheath wound around
- neural fibres

1 BB Large|¥ established in infancy but can be added
o in later lite

| — = Also speeds up signal transmission

= "L'esprit de l'escalier” a French
expression for when you think of
something just a bit too late -
comes from Denis Diderot's
"Paradoxe sur le comédien" (1777)

= The Germans have a word for L'esprit del'escaliei t hat As
it: “Treppenwitz” (staircase joke) expression | co
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Among other things, oxygen is
responsible for the conversion
of food into energy.

. 18.5%

Carbon

Carbon atoms are a major
component of all organic
compounds in the body.

f[§ Oxygen

Hydrogen transports nutrients
because it's an energy carrier.
It also helps to regulate body
temperature.

. 3.2% ~ §

Nitrogen

Nitrogen is a key component of
nitrogenous bases, which are a
fundamental constituent of DNA.

iements are presant in he body in trace amounts, ie. e

Calcium (1.5%)
Calcium makes bones
harder and stronger and
is vital for the nervous
system’s functions.

Phosphorus (1%)
The body requires
phosphorus in order
to build and maintain
bones and teeth.

Potassium (0.4 %)
Potassium is one of the
substances governing
transmission of electrical
signals in the nerves.

Sodium (0.2%)

Among other functions,
sodium helps regulate
the amount of water

in the body.

Chlorine (0.2%)
Chlorine is necessary for
the nerves to function
properly. It also aids in
gastric juice production.

Magnesium (0.06%)
Magnesium’s many roles
include protein synthesis
and energy production.

Sulfur (0.04%)

It is found in all cartilage
as well as in proteins in
the immune system.

The Crab Nebula - the remnant of

the 1054 supernova, which releases
elements heavier than helium
synthesised by the star u




“..We are Golden”

Neurons and neural fibres in the
parietal-gyrus of the human

brain. Each neuron contains, of
average, 2 atoms of gold u
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Oxygen

Among other things, oxygen is
responsible for the conversion
of food into energy.

C 18.

Carbon

Carbon atoms are a major
component of all organic
compounds in the body.

Hydrogen transports nutrients
because it's an energy carrier.
It also helps to regulate body
temperature.

Nitrogen

Nitrogen is a key component of
nitrogenous bases, which are a
fundamental constituent of DNA.

ents are present in e body i frace amounts, e, lss

.
-

Calcium (1.5%)
Calcium makes bones
harder and stronger and
is vital for the nervous
system’s functions.

Phosphorus (1%)
The body requires
phosphorus in order
to build and maintain
bones and teeth.

Potassium (0.4 %)
Potassium is one of the
substances governing
transmission of electrical
signals in the nerves.

Sodium (0.2%)
Among other functions,
sodium helps regulate
the amount of water

in the body.

Chlorine (0.2%)
Chlorine is necessary for
the nerves to function
properly. It also aids in
gastric juice production.

Magnesium (0.06%)
Magnesium’s many roles
include protein synthesis
and energy production.

Sulfur (0. o)

It is found in all cartilage
as well as in proteins in
the immune system.




7 GOICI, Au (Atomic number Z = 79)

Actually too heavy to be formed inside
Stars - but is when stars collide or explode

There are at least 2 gold atoms in every neuron

On average, there are 86 billion neurons in a brain

At present , there are 8.2 billion humans on Earth

# gold atoms in human brains N © 23 8.6310'°% 8.23109 = 1.41% 104
Atomic mass of gold N =196.966 u (atomic mass units)

kg of gold contains 1000/196.966 = 5.08 moles

1 mole contains N, = 6.022% 1023 atoms (Avagadro’'s number)

Total mass of gold in human brains

meg = No/(5.083 N,) kg =1.41210%4 /(5.082 6.02231023) kg = 0.5 grams



Gold, Au

= cost of gold at today’s prices = £75 g’

value of gold in human brains 5 £37.50p

= Gold seems to stimulate the creation of new
neurons and aid repair of damaged parts of brains

in mice (e.g. Chang et al. 2021) and humans (Chiang
et al.,, 2024)

brain stem & thalmus &
parietal-gyrus  cerebella folia  cerebellum visual cortex basal ganglia

=




