Canterbury
Christ Church
University

Research Space
Online educational resource

The Power of Light Zine 3 - Why do we explore the world around
us? - an epistemically insightful way to explore the nature of
science and research at Diamond Light Source, UK

Cullimore, M., Halford, K., Day, S,, Gordon, A., Billingsley, B. and
Mosselmans, F.




[Epistemic (R @ diamond

Exploring ways we can investigate
Big Questions about ourselves

and the world around us / 0 rg ghe

Let’s
Investigate by
Every autumn, Monarch thinking about the
butterflies travel from ways we find out
northern places in the more about the world
USA to warmer places in around us.

Mexico, and return to the
novth in the Spring.

Why might the butterflies
migrate every year? Humans and other

animals travel.

Sometimes their
explorations of new or
different places is due

to curiosity. By
exploring we can find
out about new places
and learn more about
our own familiar place

Humans continue to

develop tools to help us When explorers arvive
to explore and In new environments,
investigate what is on they might observe how
and beyond Earth. plants (flora) and
The following tools are animals (fauna) have
used to see things that adapted and can

are small or far away: flourish. In each part of “tervitory
ervit .
Magnifying glass the Earth, we can or ‘tervitory

Sl i o Sometimes migration

Mi’coﬁogs{ca:;e unique relationships gcc;rs r”"f,e,"‘ dwe m{eed

Telescope between sunlight, o try 'tob\ lbmtta place
Synchrotron Wy water, and soil that with e et" [
How might these tools {3 enables life to adapt th_;\/'lrommeg\ at

help us understand and thrive. Sonartions 50 that we

can live more
more about the world
around us?

Imagine you are
an explorer, and you have
arvived in a place that is new

about the ways we find out more about the
world around us. How can we explore

environments that we cannot yet personally ;! [ d

‘ ‘ experience, like deep into the core of f- g ce you do

the Earth, or on another planet, or not yet know much about). 8
into the future? Y W, What might you learn about (&

this new place by observing
Sarah is a scientist at some of the flora
Diamond Light Source who is helping to and/or fauna?
research environments beyond Earth...
without stepping into a spaceship!

oe exploring ..find out ho =
the work of scientists and why scientists a('oogt'how and why
who observe and seek to at Diamond work [t 1s important to
understand how the 30 with astronomers, > Investigate questions ¥
world around us St geographers and ot about the world
‘works’ others around. us


Presenter Notes
Presentation Notes
Each zine has a colour palette that has some consistent elements, but also unique to each zine. Zine 1’s content areas are a series of blues. Zine 2’s are a series of oranges/ Zine 3’s content areas are ‘greens’ (links as a visual metaphor to sustainability)

Key elements of design should remain consistent across all three zines: 
use of a key question on page 1
use of Earth image and logos (consistent with animation)
Use of ‘footprints’ and numbers to help children navigate order of text and image boxes
‘aims and objectives’ on front page
Glossary
Two hands on activities (one more complex)
Mix of illustration and photographic images
Scientist profile
Discipline Wheel 
Reference to what and how the synchrotron enable us to see really small things to inform our thinking about a variety of questions, helping to consider our Big Question
Concise text in accessible language, formatted so that there are not long ‘lines’ of text, supported by visual clues
Content relatable to scope of experiences of young people
Link to careers
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This is a map carved into a tablet
made of clay. This map is on display
in the British Museum, in London.
Descriptions and place names are
written in an ancient language,
Akkadian. This map was carved
about 3,000 years ago. It includes
a city called Babylon, in a region
now known as Iraq.
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the stars 5
to map and [EEHEEy
guide their SN
Journeys. MEN

Maps are shared in

¥ stories, painted on cave
walls, carved into clay,
drawn and printed on

A paper, as well as created
and stored digitally.

Maps can help travellers share a
§record of places where resources like
water and food can be found. Maps
are useful to record how the world

The stars
| see at the
Novrth Pole are

different to the
stars | see at the
South Pole.

(and our knowledge of it) changes.

If Fred weighs 88kg
standing on Earth,
his weight would be
33kg if he were
standing on Mars!

Key Words ||

Particle a very small piece of matter

X-Ray this form of light cannot be seen or fel
— it is powerful enough to pass through most
things, and is used to find out more about the
structure of matter

Synchrotron works like a giant microscope,
using the power of electrons to produce bright
light (x-rays) that scientists can use to study
anything from fossils to jet engines to viruses
and vaccines

Astronomer a scholar who studies the origin
and structure of the universe, including its
stars, planets, galaxies and black holes

Cartographer a person who creates, draws or
produces maps

Sustainable making choices that respect our
environment so that natural systems can
continue to function now and into the future

Modelling a scientific activity that tries to
build our knowledge and understanding by
using our observations of the world to create
and test physical and technological simulations

Distanca FromSun  Planet Diame Temperature
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What is Mars like?
Compare the numbers in
these two images... then imagine
you are standing on Mars! How
might it be different to standing
(and jumping!) on Earth?
Whai mfghtggou observe As\
around you?

Mantle (2s501m:
the centre of
the Earth

Outer core

dee eSt
the the

Inner core (1270km)

into the
past

Here are some examples
of things and places we cannot travel to
and experience (yet?)!
[ |

forway, ds jng, nd the

Europa, one of
e f“tuk‘e p

Jupiter’s moons

0

How can we
build our knowledge
about places humans

have never seen,
or cannot yet
safely travel to?

at Diamond Light Source
use the synchrotron to
model changes and
environments

D0km)



Presenter Notes
Presentation Notes
Some works in glossary may change, some remain consistent (not all children will access all three zines)

‘Hands-on activity’ boxes are deep red across all three zines

Images from the animation can help to maintain consistency

A mixture of ‘speech bubbles’ and ‘explanatory bubbles’ 


When animals migrate,
they tend to use routes that may have
good places to eat and rest. Imagine you
are preparing to travel in space... what
might you need to think about
when packing and preparing
our spaceship?

Remember
to think about
what living beings
need to have so
that they can
thrive like they
would on
Earth!

Research taking place at Diamond
Light Source helps us to

investigate:

* storing, using and finding water

in sustainable ways on Earth

and in space

making, storing and using

energy cleanly and in

sustainable ways on Earth and

in space

how galaxies have formed
what conditions are important
for life to exist on planets

No one
in my family
had worked in
science. When, as
a teenager, | first
looked through a
telescope, | was
amazed that there
was so much that
ould be explored
about space.

My chemistry
teacher helped me
to investigate my
questions about the
relationships and changes
that occur in matter.
| watched films and read
magazines and realised
that scientists were like
detectives trying to
understand how pieces
of a puzzle in
this world fit
together.

Oon my
beamline
| work with
esearchers including
astronomers. We use
the synchrotron
to investigate how
matter behaves
in different
emviromwxents. We can
set controls to

) model temperatures
and pressures
in space.

We are
investigating the
structure of
wolecules (e.g. water
and gases) from the
Earth’s frozen Artic,
comets, Mars, and even
deep in the oceans of one
of Jupiter’s moons
(Europa). Using the
synchrotron, | am
also studying
energy storage in
batteries.

Inside the storage ring...
electrons travel around
this for about half a day...
an electron will complete
about 2 billion laps!!

‘diamond

The synchrotron s
the machine that helps to
generate the bright light used in
experiments. Particles called electrons are
fired into the machine, and made to travel
at very high speeds (in accelerators) through
a storage ring . Using powerful magnets,
e energy of the electrons can be directea
(as light) into experimental stations called
beamlines. Scientists in these stations
(laboratories) can observe, record and
compare what happens to the light as it
passes through, for example,
some dust from a comet.

Magnets inside
the storage ring

Storage
Ring
magnets —
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Try these
Observe, C ompare, Recor B activities

Scientists like Sarah use models to observe the ways
matter behaves, and these observations can help us
to understand how the natural world works on

Earth and in space.

You will need: a jar or glass, | @&
some water, some salt or =
granulated sugar or sand, a

small spoon, and a torch.
Place the jar or glass on a dark surface.

Method: Partially fill the jar or glass with
water. Hold the torch close to one side of the
Jar or glass, and shine the light through the
water.

1) Observe what happens to the light when it
has passed through the glass of water. What
shapes are being made with the light?

2) Move the angle of the torch so that it
shines from different sides and from above.
Observe how the shapes made with the light
change once it has passed through the water.
Is the shape different when you shine the
torch through the rim of the glass or jar, or
from different angles?

3) Add a spoon of salt or sugar or sand to
the water inside the jar or glass, and stir.
Take the spoon out and shine the torch
through the side of the glass. What is
happening to the visible particles in the
water? Shine the torch from above — what
do you observe? (You could add some cooking
oil and observe what happens to particles in
the water.)

For reflection: Using light helps us to observe
how particles behave in Earth’s gravity. How
might this experiment be different on Mars?

o,


Presenter Notes
Presentation Notes
Explanation of how the synchrotron works/is helpful for scientists and scholar… in real world contexts… should be included on pages 2 and/or three of the zine
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L.- ‘“Thinking like a scholar’ Activity e 1 N
This is a ‘Discipline Wheel’ — it includes some examples of ‘ways
of knowing’ (disciplines). Viewing questions through different Fred and Sarah
disciplinary lenses can help us think about how our actions can UETERVGARLZIATRI LTI
affect human life and the lives of other living beings. scientists who are trying to
Investigate the Big Question in the middle through some of solve the puzzle — how can

: © oy ieniinli humans make, store and use
(4 ? 2
these different ‘ways of knowing' (disciplines): b forws of energy that are

clean and sustainable?

Fred uses scientific
modelling to develop
and test ways we can(

“ 7 : \ - store radioactive

a W Y G b : Y B waste. He wants to ,.1
N keep living organisms

safe from harm now, *

HYDRO GEOTHERMAL BIOMASS NUCLEAR and for thousands of
years into the future.

Q When exploring

the world around us, scientists o Why do er 2y lorations of S -,J How has travelling
and other scholars often find their by .sc.lentlsts (a_strom.)mer.s, helped us to understand
discoveries lead to more ‘what’, physicists, chemists, biologists) the relationships
‘how?’ and ‘wWhy?’ questions about help us understand more about our T
. ? ve? . . .
the world around us world? What examples can you give: environments and living

beings? What examples

How do numbers help us to "
can you give?

record information and
understand more about
the places we explore? How has tmvel
What examples can you give? affected peoples in
different parts of
What tools help us the world?
explore the world? What examples
What examples can you give?
can you give? Engineering
and Computer \ Why might one
sclence \ experience a
How does sense of wonder

exploration when exploril
change and build thy; wfrlo;;ng
PY Theology, )
ou; knowledg?e. Re“gio?}; What examples
What examp is Studies can you give?
can you give:

What has been the

What roles might Modern vole of language
art and music have L::;ﬁg’;es when we expiore
when we explore the world:
cultures in the world? What examples can
What examples can you give?

ve?
you give: What stories do people share about

exploring the world? @

What examples can you give?

Find out more about how
Diamond Light Source has
Big Questions helped to research questions
are questions When exploring Big Questions, science can raised by the Mars rover missions,
that explore help us answer precise, smaller questions. other planets and galaxies...

being human Investigating the world through different and about research taking place
to support sustainable ways to

produce and store energy. Visit

and the world |disciplinary lenses enables us build and use our

around. us knowledge in creative and sustainable ways. :
Give some examples of Big Questions that this zine WWW-dmeOV\d-aC-“k and search
has brought to your attention? for ‘science’ then ‘research’

For more info contact lasar@canterbury.ac.uk Episternic [ eI . diamond
The Power Of Lig ht This zine has been co-created with the help of STFC, Diamond Light

Source, primary school teachers, the Epistemic Insight team at the

& UKRI funded project
co-ggeating resources Lasar Centre, and Canterbury Christ Church University, including
with schools, stiéntists and CCCU images from NASA and Diamond Light Source (202.2)



Presenter Notes
Presentation Notes
Discipline Wheel should appear at some point in the zine – its focus and use can be adapted to topic and question for each zine

Introduction of the Discipline Wheel – building capacity to understand the nature of science (teachers’ notes will include examples of questions… specific, and that can potentially be observable). Reminds children that scientists work with others… and why (power of science, and teachers’ notes will offer guidance on questions historians might want to ask/investigate). Blue circle opens dialogue that challenges assumptions of scientism (science has all the answers), and that scientists keep encountering more questions. An opportunity to bring in philosophy and ‘meta-questions’

To decide… do we leave spaces here for children to add in drawings/responses/questions?
Do we add TWCF to the acknowledgements? Add full name of scientists? Add full name of teachers and school involved with co-creation?

http://www.diamond.ac.uk/

