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That's amazing!
Discoveries, surprises and inventions

Strange signals
detected in deep space
A

stronomers have picked up a strange, energetic
radio signal coming from deep in space. This
is not the first time these so-called fast radio bursts
(FRBs) have been observed – about 30 of them have
been seen since they were first detected in 2007 –
but this one has lower energy than any seen before.
FRBs are short flashes of electromagnetic radiation
coming from outside the galaxy, billions of light years
away. They are the most explosive events in the
universe, but also the most mysterious. FRBs last for
a few milliseconds but in that brief blip, some flare
with the same intensity as 500 million Suns. Harvard
physicist Anastasia Fialkov once described an FRB as

These radio telescopes
in Canada picked up
the strange signal.
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an “incredibly powerful flashlight [torch] that we think
can penetrate this fog [of space] and be seen over vast
distances”. Scientists are not exactly sure what causes
these bright bursts, but they have a few theories.
Some believe they are caused by black holes and
colliding stars; others says they could be caused by an
artificial source created by intelligent alien life.
This most recent FRB – named FRB 180725A
after the year, month and day it was picked up (25 July
2018) – was detected by a radio telescope in British
Columbia, Canada. By studying these strange signals,
astronomers are hoping to learn more about the
universe and how it was created.

Discoveries, surprises and inventions

Exoplanets give hope of alien life
Scientists from the University
of Cambridge believe they
may have just taken a step
nearer to finding alien life. The
scientists have identified a
group of planets in a different
solar system with the same
chemical conditions that may
have led to life on Earth. Kepler
452b, also known as Earth’s
cousin, is one such planet. Dr
Paul Rimmer and his team

discovered that light given off
by the star must contain the
right amount of ultraviolet (UV)
light to kick-start life on an
alien world. UV light powers a
series of chemical reactions that
produce the building blocks of
life here on Earth. “This work
brings us just a little bit closer
to addressing the question of
whether we are alone in the
universe,” said Rimmer.

Kepler 452b

EXOPLANET
EXPLORATION

According to NASA, there
are currently 3,774 confirmed
exoplanets and 2,737
more candidates
to confirm.

HUGE DISC

The world’s largest radio
telescope dish is the Arecibo
radio telescope in Puerto Rico. It
is 305 metres wide – that’s
the length of three
football pitches.
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Extraordinary power

I

f you could have any superpower, what
would you choose? Whether it’s the wallclimbing skills of Spider-Man, the ability to fight
in total darkness like the blind Marvel superhero
Daredevil or moving things with your mind like
Rey in Star Wars, science fiction is full of people
displaying some awesome abilities. Sadly though,
as the name suggests, they’re just fiction… right?
For centuries we’ve been telling stories about
incredible people, from the myth of Atlas holding
up the sky to the legend of Beowulf, the Danish
king who could hold his breath for a day. What if

living people inspired these ancient tales?
Maybe the film scripts and TV characters aren’t
so impossible after all? There’s no CGI here.
No biomechanical implants. Just people whose
physiology – the normal function of their bodies –
gives them extraordinary powers.
Some real-life heroes are born with their
talents, benefiting from thousands of years of
evolution. Others develop skills and master
them through hard work, determination and
lots of practice. Regardless, they’re all remarkable.
It’s time to meet the real super humans.

Challenge your limits
Everyone is unique with different
physical and mental abilities, but
what are the ultimate limits of
the human body?

muscles and longer legs make
for more powerful strides, but
also make a person heavier and
take more energy to move.

hurting ourselves, but when
muscles give way, they often
rip near the tendon. The current
deadlift record is half a tonne.

Super speed

Super strength

Mind power

Scientists believe that the human
body may already be very close
to its ultimate speed limit. The
world record is 9.58 seconds, set
by Usain Bolt in 2009. Stronger

The strength of muscle fibres
set limits on how much you can
lift. Weightlifters work hard to
suppress the body’s warning
systems that stop us from

In 2015, Rajveer Meena
remembered the number π (pi)
to an incredible 70,000 decimal
places. It took him roughly 1,000
hours to memorise 40,000 digits.
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The definition of superhuman is “exceeding
normal human power, size or capability”.
Do you think elite athletes like multiple goldmedal-winning runner Mo Farah or taekwondo
champion Jade Jones fit that definition? What
about the amazing feats of endurance of Tour
de France cyclists? They are definitely super
humans, but are they superhumans? Where do
you draw the line?

SUPER HUMANS

S
E
O

TECHNICOLOR
VISION

Concetta Antico is a
tetrachromat – she can
see 100 million colours.
The rest of us see a
mere one million.

SUPER
ENDURANCE

In 2006, Dean Karnazes ran
50 marathons in 50 US states in
50 days. Then he ran half the
way home, from New
York to Missouri!
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HEALTH
EVOLUTION
RULES OK

Have you ever found anything easy the first time you tried it? You may
be benefiting from a natural superpower that makes living things
change over time: evolution. Your genes give you an in-born advantage.

The human spring
It’s the 2007 World
Championships in
Osaka, Japan. Among
the high-jump
competitors are Stefan
Holm of Sweden and
Donald Thomas of the
Bahamas. Holm is the favourite, having won
gold at the previous Olympics. Very few people
have heard of Thomas. He only started doing highjump eight months ago. Who do you think wins?
(Here’s a clue: not the guy who has spent way over
20,000 hours training for this moment.)

SUPER SEALS

Thomas’s win wasn’t down to training. He was
a natural. The genetic hand of cards he’d been
dealt at birth meant that the explosive power of
his muscles was brilliantly suited to high-jump.
Don’t think you can just skip the training, though.
Holm still has a higher PB (personal best) than
Thomas (Holm: 2.4 metres; Thomas: 2.37 metres).
Thomas had natural flair but he never committed
to the sport and never improved.
The best way to find out if you’re a natural at
any sport is to try some. Your physiology may be
suited to several. Which one you enjoy most should
probably be the more important selection factor.

Like the Bajau people
(see right), Weddell seals
also have very large spleens
for their body size and can dive
20 metres below the chilly
waters of the Antarctic for
more than an hour.

Donald Thomas
at the 2007 World
Championships.

JUMPING
GENIUS

Thomas competed in
normal trainers instead
of the usual highjump spikes.

SCIENCE FACT OR SCIENCE FICTION?
Mutants have superpowers
Science fact! In the X-Men movies and comics, Storm,
Wolverine and the other X-Men are called mutants
because their DNA (a chemical that tells your
body how to grow and develop) carries a change
– or mutation. The fictional X-Gene gives them
superhuman abilities. Everyone is a mutant, however.
Slight changes to our DNA often happen as we grow.
These variations can build up over generations,
leading certain individuals to be better adapted to
their environment. They’re sometimes the people
who survive longer and those beneficial chunks of
DNA get passed on to their offspring. This is also
known as survival of the fittest.

12 Science Nature Issue 1

Mutations
don’t often
result in
flame
powers.

Sea nomads dive
without air tanks.

SUPER HUMANS
The aqua people
How long can you hold
your breath? Thirty
seconds? A minute? If you
SEA NOMAD
were one of the Bajau
people who live in the
Indonesian islands, you
could probably make it
to five minutes, maybe more. That’s because your
parents would have passed down the genes (short
sections of DNA in the cells of every living thing that
instruct the body how to build and run itself) for
unbelievable breath-holding talent.
For thousands of years, the Bajau – often called
sea nomads – have hunted fish underwater. They
shun scuba-diving masks and air tanks. Instead,
they freedive, holding their breath as they go deeper
and deeper – sometimes as far as an incredible 70
metres. Their awesome abilities were studied by

Melissa Ilardo when she was a graduate student in
genetics at the University of Copenhagen (Ilardo has
since moved to the University of Utah in the US).

What Ilardo found
Ilardo looked at the Bajaus’ DNA and the size of their
spleens. Your spleen is an organ that sits near your
stomach. It plays an important role in your immune
system, filtering blood and removing old red blood
cells – the cells in your blood that carry oxygen to
wherever it’s needed in the body.
To measure spleens, Ilardo used an ultrasound
scan – the same technology needed to see a
pregnant mother’s unborn baby. She found that the
Bajaus’ spleens are a whopping 50% larger than
the neighbouring, non-diving Saluan people. Ilardo
sequenced Bajau DNA and found a gene that she
suspects could give them their enlarged spleens.

What is a giant spleen good for?
When you freedive, you only have the oxygen in
your last lungful of air that you breathed in at the
surface. To dive further, you can train to slow your
heart rate and eke out that limited oxygen supply for
longer. The Bajau are fantastically adapted for that,
but they do something else amazing. Your spleen
also acts as a storage locker of red blood cells. Ilardo’s
theory is that, when they dive, the Bajau literally
squeeze their spleen and release lots of oxygen-rich
red blood cells into their body.

How does this superpower arise?
Ilardo found that the Bajau have 24 other sites in their
DNA that are different to non-diving groups. Although
the rate of genetic change is very slow, the Bajau have
been freediving for more than 1,000 years so they’ve
had time for these mutations to build up.

Meet an extreme scientist

DR DANIEL
MARTIN

XTREME EVEREST
EXPEDITION

BREATHE
DEEP

In 2016, Aleix Segura Vendrell
held his breath for a staggering
24 minutes 3.45 seconds. This
is the longest time that
anyone has held their
breath voluntarily.

In 2009, on the exposed
slopes of Mount Everest,
Dr Dan Martin plunged
a syringe into his leg. The amount of oxygen
in his blood was the lowest ever seen in any
human. Daredevil Doc Martin investigates
why some people can tolerate low oxygen
levels in the blood and why others can’t.
Most people in a hospital’s intensive
care unit – whether they have a problem
with their brain, heart or lungs – are
struggling with low levels of blood oxygen,
or “hypoxia”. Sherpas in the Himalayan
mountains and the Bajau people are helping
doctors learn about this condition. Studying
these people’s extraordinary ability to
survive with hypoxia could help medics
develop new treatments for sick people.
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ANIMALS AND NATURE

Wildlife watch

Can you spot any of these sights in September?

S The holidays are over, school

eptember can be a funny month.

has started and people begin wearing
jumpers and coats again, but it is not
yet properly autumn yet. Autumn
doesn’t officially begin until after the
equinox on 23 September, when day
and night are the same length.
On warm September days, you’ll
see butterflies and bees visiting
flowers. Two species of butterfly to
look out for are the small tortoiseshell,
which has dazzling blue, orange and
yellow markings, and the comma,
whose ragged wings make it look like
a dry, crumpled leaf. A few birds, such
as house martins, may even still have
chicks in their nests to feed.
September can also be damp and
chilly. On cool mornings, you might
Painted lady
butterfly.

HIGH FLIERS

At the end of summer,
millions of painted lady
butterflies leave the UK and fly
as far as Morocco in North
Africa – a journey of more
than 1,400 miles.

18 Science Nature Issue 1

see spiders’ webs covered in water
droplets, especially if it rained
overnight. Most webs are made
by the garden cross spider, and
numbers are at their highest now. Take
a closer look at the bug and you’ll notice
the white cross on its body.
One of the noisiest animals this
month is the jay, whose call is a loud
screech (listen at rspb.org.uk). You might
not think it from its colourful plumage,
but this bird is actually a member of
the crow family. September is a hectic
time for the jay: it has to collect as
many ripe acorns as it can, then find safe
places to bury them to eat later. Some of
the acorns that it does not uncover will
sprout into new oak trees.

HANDSOME
HOARDER

A single jay can store
up to 5,000 acorns
in a year.

Things that go
bump in the night

If you have ever left a light on and
the curtains open at night, you
will know that it attracts insects.
One insect you’re likely to meet in
September is the daddy-long-legs,
also known as the cranefly. This
creature looks clumsy, with its
weak, skinny legs and thin wings,
as it bumps around your room.
So, why do so many daddy-longlegs suddenly appear at this time
of year? The answer is that they
have just hatched, after spending
summer as root-munching grubs in
the soil under lawns.

Itchy feet
In September you often
see groups of swallows
lined up on telephone
wires, twittering among
themselves. These flocks
are rather like people
at an airport. Just like
us, the swallows are
excited to be setting off.
Scientists have observed
that as the birds flutter
off their perches and
land again, the direction
they flutter is the same
as their journey ahead.
Their final destination
is southern Africa.

The speckled
bush cricket is a
September sight.

GETTING
THE BUZZ

OUT AND ABOUT

Crickets are grasshopperlike insects that rub their wings
together very fast to create
a high-pitched buzzing
sound, which is a kind
of song.

A clever
disguise
Come September, lots
of people think they’ve
found a snake in their
flowerbed. These are
not snakes at all, but the
long, fat caterpillars of
elephant hawk moths.
The caterpillars have a
giant pair of fake “eyes”
at their rear end to trick
enemies into thinking
they are dangerous.

Make
blackberry
jam

Life is sweet

JUICY
FRUIT

DO IT!

There are more than
300 microspecies of wild
blackberry growing in
the British Isles.

Woodmice love
blackberries.

This year’s heatwave in June and July helped to ripen huge
crops of elderberries and blackberries, which many animals find
irresistible. You can spot evidence of fruit feasts everywhere.
Purple-stained bird mess on pavements is a clue that starlings,
blackbirds or wood pigeons have been gorging themselves.

Also search paths and quiet corners of gardens, parks and
woods for the droppings of foxes. These look a bit like cat poo,
but frequently have seeds in them – a sure sign that the foxes
have been eating juicy berries. Other animals, such as woodmice
and squirrels, love eating the fruit too.

It’s usual to put
blackberries in
crumbles or add
them to yoghurt
or ice cream – if you
haven’t scoffed them all
first, that is – but they
also make berry good
jam. It’s super-easy
and takes less than
15 minutes. Wash and
weigh the blackberries,
then add the same
amount of sugar, plus
the juice of a lemon
and a dash of butter.
Find the recipe at
bbcgoodfood.com
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FOR OR AGAINST?

DID YOU
KNOW?

The population of Japan
is said to be “super-aged”.
Most people are 65 or older
– and many of them
are over 100.

Should science let us live forever?
Some scientists think soon we’ll be able to live forever but not everyone agrees it’s for the best.

L like something from a superhero film, but if you

in richer countries. Other scientists, however, have
their sights set on a higher goal. They question why
humans have to die at all.
had the chance to live for eternity – never to die
Some researchers hold the view that the human
– would you take it?
lifespan (the length of time a person can live if they
Only 100 years ago in the UK, a man could expect
don’t fall ill or die in an accident) has an upper limit.
to live just 48 years on average, whereas women
This maximum was once thought to be about 115
might expect 54 years. That figure is lower than for
years, but this number is being called into question.
any country in the world today – male or female. Over
Others now argue that as conditions and medicine
the last century, in the UK alone, the length of time a
improve, there’s no reason that our lifespan shouldn’t
person might live has increased by around 30 years.
increase, or even become infinite.
This massive rise in the length of time we survive
A British scientist working in the US, Aubrey de
– known as life expectancy – is one of the great
Grey, believes that getting older is nothing more than
triumphs of science. Thanks to improved medicine
an illness for which a cure can be found.
and better understanding of issues,
He says the body is like a car; all it needs
such as hygiene and safety, people
is the right repair and it can go on and
around the world are living longer.
on forever. The process of ageing
For many scientists, however,
damages our body’s cells (the
the work has only just begun.
Scientists hope to use
building blocks of all living
Life expectancy is not equal
3D printers to make functioning
things) and De Grey thinks
everywhere. Many people in
human organs. Instead of
that, with the right research,
poorer countries have shorter
waiting for donations,
this damage can be fixed.
life expectancies than those
iving forever (or being immortal) might sound

3D-PRINTED
ORGANS
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doctors could just print
new organs.

One of the techniques scientists are testing
involves reversing age damage to cells using four of
the body’s genes. Genes are the chemical codes that
instruct a body how to grow. These amazing antiageing genes are called Yamanaka factors. They are
able to turn body cells back into stem cells. Your body
is made out of ten thousand billion tiny cells. These
start out life as stem cells with the ability to become
any type of specialist cell. As they develop, they take
on different features to do different jobs in the body
– for example, blood cells or stomach cells. Scientists
think that by instructing cells to turn back into stem
cells, through the Yamanaka factors, they can provide
people with an inexhaustible supply of fresh body cells
that will reverse the effects of ageing. The technique
has been used to make mice live a third longer than
their average lifespan.
This is exciting for some but others are worried.
The world’s resources are already strained by the
number of people living on the planet. With more and
more people, who are living longer and longer lives,
they predict these problems will worsen.

LIVING FOREVER
FOR LIFE IS FOR LIVING – FOREVER
Aubrey de Grey says
ageing is just an illness like
any other. He says curing
ageing is just about staying
healthy; if we work on
fixing disease, we should
approach ageing in the
same way. “I don’t want
to get sick and I don’t
want you to get sick, and
that’s what this is all
about,” he says.
All human societies value
human life and want living
conditions to be better.
If conquering death is the
next frontier in science
and technology, scientists
should go for it.
Technology is advancing
extremely quickly. Wouldn’t

you want to be around
when humans finally
colonise Mars? People
should put their faith in
what technology can do
and preserve themselves
for the future.
If people could
live forever, human
accomplishments would
be far greater – with the
experience and knowledge
of many incredible
thinkers. Just imagine if
Albert Einstein were still
with us today.
Using stem cells to try
to cure ageing will also
give scientists a weapon
against other diseases,
such as cancer.

Damaged
DNA strands
don’t work
correctly.

1

Aubrey de Grey,
a biomedical
scientist
“I don’t know how long
I want to live, and I don’t
need to know. All I know
is that I don’t want to get
sick, however long I live.
And that’s all we need to
know, in order to know
that the medical defeat
of ageing must be
humanity’s top priority.”

AGAINST DEATH IS A NATURAL PART OF LIFE
Ageing isn’t an illness; it’s
a natural occurrence called
entropy. Entropy means
the gradual collapse of
things over time. Trying to
stop it, or reverse it, would
be ridiculous – like trying to
stop the tide coming in.
The world is struggling to
support the number of
people that live on Earth
today – and it’s having an
impact on everybody. It
would be wrong to crowd
it further with hordes of
older people who are
living forever.
Life-extension
technology would be very
expensive. People who have

How do humans age?

DNA damage: DNA is the chemical
information about our bodies and how they
work. Over time it gets damaged and the body’s
ability to fix it decreases. This can lead to cells
being unable to renew themselves.

Telomere caps on chromosomes
shorten with age.

2

Wear and tear: DNA is organised in
strands called chromosomes. The ends
of the strand have protective caps called
telomeres. Every time a cell duplicates its
DNA, the telomeres get shorter and important
information contained in the DNA can be lost.

more money would enjoy
long lives, while poor
people toil their way to
the grave.
Messing around with
genes is dangerous. No
one knows what effect it
could have on humanity in
the long term – it could
even create a whole new
species. That sort of thing
should be left up to nature,
not scientists.
Scientists should find
a solution to the problems
humanity has already
created, such as plastic
pollution. More people
would mean more
problems for the planet.

Proteins fold
into complex
shapes.

3
George Monbiot,
environmental and
political activist
“If those of us already on
Earth lived forever, we
would use up the resources
needed by younger people.
Instead of being greedy for
endless years, we should
gracefully accept the fact of
our mortality, making way
for future generations.”

So, should science let us live forever? Tell us what you think by voting
FOR or AGAINST in our poll at sciencenature.theweekjunior.co.uk/poll

Protein tangle: Cells produce chemicals
called proteins, which run bodily processes.
They must be properly folded to work. Badly
packed proteins do not work; older people
have more of these. Whether this is because of
ageing or actually causes ageing is unknown.

Stem cells can
become any kind
of body cell.

4

Body breakdown: The production of stem
cells slows down as people age, reducing the
body’s ability to renew its cells. Ageing cells also
seem to have negative effects on other cells.
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BEAM ME UP

Things to make and do

Make a smartphone

Holographic teachers
are being used by
educational firm Promethean
World to beam teachers into
classrooms anywhere
in the world.

hologram
projector
Amaze your friends and family by turning your
smartphone into a holographic projector.

What you need

How does it work?

 White paper
 Pencil
 Ruler
 Scissors
 Plastic packaging
 Clear sticky tape
 Smartphone
 Darkened room

Even though the plastic used in your 3D projector
is see-through, it still reflects some light. So, light
from the image bounces off the plastic into the
middle. Essentially, each side of the prism projects
the image that falls onto it into the centre. When
this happens from four separate sides facing in
towards each other, the images build to create
the illusion of a 3D figure floating in the middle.

Pepper’s ghost
The same method
is used in a
150-year-old stage
trick. In 1862, John
Henry Pepper and
Henry Dircks used
reflective mirrors
and transparent
glass to make a
“ghost” appear on
a stage alongside
live actors.

Pepper’s
ghost.

1cm

3cm

1

6cm

Take a sheet of white paper, a pencil
and a ruler and draw the shape, as
above. This four-sided shape is called
a trapezoid. Then cut out the trapezoid
with scissors.
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2

Using your paper trapezoid as a
template, cut out four of the same
shapes from some clear, flat plastic
packaging (we used the sides of a
fruit punnet from a supermarket).

3

Connect all four plastic shapes
together using clear sticky tape
to make a prism – just like the picture
above. Position the smaller window at
the bottom and the wider one at the top.

4

On your smartphone go to tinyurl.
com/JSN-Kistehologram. You’ll find
a YouTube channel with free hologram
projections created by Kiste, including
fireworks, jellyfish and planets.

Things to make and do

THE

LAB

ILLUMINATING
INFORMATION

British scientist Dennis Gabor
coined the term hologram in 1947.
He was working with microscopes
when he found that images
could be created using
a single stream
of light.

Princess Leia Project
The Princess Leia
Project is named after
the hologram of Leia in
Star Wars: A New Hope

5
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The definition of a “real”
hologram is often debated by
scientists. In the dictionary, a
hologram is defined as a special
type of photograph or image
made with a laser in which the
objects shown look solid or 3D.
In January 2018, a group of
engineers at Brigham Young

University in the US projected
laser beams on floating dust
particles to create a 3D image
that was suspended in mid-air.
The aim of the idea, which is
called the Princess Leia Project,
is one day to help surgeons
practise surgery before they
operate on a patient.
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HEROES OF SCIENCE
NAMESAKE

To acknowledge Lise
Meitner’s work, chemical
element 109 was named
meitnerium in 1997.

Meitner was Jewish
and had to escape from
Germany in 1938.
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NUCLEAR POWER

LISE MEITNER

This Austrian physicist had the spark to discover the secret power inside the atom.

A made one of the most astounding discoveries
long with chemist Otto Hahn, Lise Meitner

ever – nuclear fission, the process by which atoms
are split by force to produce energy. Despite her
incredible achievement, Meitner was ignored for
the top award in science, the Nobel prize.
Meitner was born in Austria on 7 November
1878. The third of eight children in a Jewish family,
she began studying science and maths when she was
eight years old and kept a notebook of her findings
under her pillow. Although she enjoyed learning, girls
weren’t supposed to continue going to school after
the age of 14.
Meitner asked her father if she could go to
college, and was privately tutored to pass the
entrance exam for the University of Vienna. She had
to ask permission to attend lectures, but in 1905,
Meitner became only the second woman to receive
a doctorate degree from the university.
By the 1930s, Meitner was working with chemist
Otto Hahn at the University of Berlin in Germany.

However, under the Nazi leader Adolf
Hitler the country was becoming
increasingly dangerous for Jewish
people. It was not safe for Meitner
to stay and she was forced to flee to
Sweden in 1938. She continued her
scientific research, writing letters
to Hahn back in Berlin.
In 1938, the two scientists met
secretly in Copenhagen and Hahn told
Meitner about some confusing results
that he had found during experiments.
Hahn and a junior scientist, Fritz
Strassmann, had been bombarding
a radioactive metal called uranium
with subatomic particles called neutrons
(see box below). Instead of making
heavier metals, as they had expected,
by adding extra neutrons to their
uranium atoms, Hahn and Strassmann
produced a lighter metal called barium.

NERD
WORD
FISSION

This is another
word for
splitting. Nuclear
fission is
named after
the term that
biologists use
to describe a
cell dividing.

NEW
ELEMENTS

As well as their famous
discovery, Meitner and
Hahn also isolated the
chemical element
protactinium.

None of the atomic theories of the time
could explain this startling result.
Meitner got to work with her nephew
Otto Frisch. They realised that, instead
of getting heavier, the neutrons were
splitting Hahn’s uranium atoms. Within
a month, they devised the theory that the
atomic nucleus could break like a droplet
of water; it would stretch out, pinch in the
middle and then split in two. This splitting
of many billions of uranium atoms would
create a great deal of energy.
Strangely – and unfairly – Hahn
never credited Meitner for her part in
his success. Despite her brilliance and
hard work, Meitner’s vital contribution
to the discovery of nuclear fission was
not recognised until much later. When
deciding who to honour for the discovery,
the Nobel committee awarded Hahn the
prize for chemistry in 1944.

How does nuclear fission work?
What is an atom?

What is a nuclear chain reaction?

Where does the energy come from?

Ordinary matter is made up of tiny particles
called atoms, which are far too small to see with
the naked eye. These atoms in turn are made
up of even smaller subatomic particles. An atom
is made by negatively charged particles called
electrons orbiting a central core, called the
atomic nucleus. The nucleus contains positively
charged protons and electrically neutral neutrons.
The number of protons in the nucleus determines
what type, or element, the atom is.

Nuclear fission is when the nucleus of an atom splits,
usually when it is hit by a slow-moving neutron. Two
new, lighter nuclei are created, along with some free
neutrons. If these neutrons hit other nuclei, a nuclear
chain reaction can occur.

Lise Meitner realised that splitting the atomic
nucleus would release a small amount of energy.
If this process could be multiplied across a billion
billion atoms, then the energy released would
be colossal. Her discovery of nuclear fission led
to the harnessing of nuclear energy and the
destructive power of the atomic bomb. Meitner,
however, refused an invitation to work on such
a terrible project, saying, “I will have nothing to
do with a bomb!”
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Nucleus
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An atom
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nucleus

BANG!
Nucleus
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Free
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The atom
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ANIMALS AND NATURE

Faking it
Ever felt guilty for telling a fib? It’s nothing compared
to the terrible tricks that plants and animals play on each other.

REASONSIT
TO FAKE
#1

DECEIVING YOUR DINNER

Why waste energy hunting for food when you can diddle your dinner into
delivering itself? There are all sorts of devious ways to snaffle your prey.

Snap judgment

All that glistens…

Don’t eat with your mouth open... unless you’re an alligator
snapping turtle. This cunning reptile starts mealtimes sitting
underwater with its mouth open and its bright red tongue sticking
out. Passing fish or frogs come to investigate this juicy-looking worm
– and realise their mistake when the turtle’s jaws snap shut.

The leaves of the sundew plant glisten with sparkling drops. Insects
fly over to take a sip, thinking it’s dew, then discover it’s not dew
at all – but a superstrong glue that bonds living cells. As the insect
struggles, the leaf curls up and begins digesting its prey whole. They
may be green plants, but they’re definitely not vegetarian.
Slow death
by sundew.

The terrifying
alligator
snapping turtle.

Beetle army
Hundreds of thousands of blister beetles
hatch at the same time, but the army of
baby beetles don’t waste a moment
looking for food. Instead, they
assemble into a big blob that looks,
acts and even smells like a female
bee. When a male bee lands to say
hello, the baby beetles climb on board
and hitch a lift until they end up in the nest
of a real female bee, which is loaded with all the
nectar, pollen and bee eggs they can eat. Yum!
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Parasitic blister
beetles climb
onto a bee.

FAKE BAIT

Deep-sea female
angler fish dangle a
fleshy blob from a built-in
fake fishing rod. The lure
glows in the gloom to
attract its prey.

FAKING IT

FAKE SMELLS

Rafflesia flowers look and
smell like a dead animal. This
scent attracts flies that usually lay
their eggs on rotting flesh. The flies
leave disappointed, with no idea
they’ve been tricked into
pollinating the plant.

The leaves of the sundew
won’t stay curled around
objects that aren’t edible.
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MYSTERIES OF SCIENCE

Loch Ness
Monster

The

Does a creature lurk in one of the UK’s deepest lochs? Will science solve the mystery?
Ness is a long, narrow lake in the Scottish
L och
Highlands. It lies in a steep-sided valley called
the Great Glen, and officially it is 230 metres deep
in places, making it the largest body of freshwater
in the British Isles. Its dark waters have attracted
strange sightings for as long as people have lived
in the area. Since the 1930s, scientists and amateur
sleuths have been obsessed with finding the Loch
Ness Monster – a creature of uncertain origins
rumoured to haunt the murky depths.
This summer, an international team of scientists
started to sift the waters of the famous loch,
collecting environmental DNA, (eDNA) samples.
DNA is the material in the cells of living things
that contains instructions for building and running
their bodies. Although these projects looking for
new animal species happen all over the world, this
particular search raises the hope of finally solving
the mystery of the Loch Ness Monster.

The legend begins
The earliest written account of Nessie tells of Irish
monk, St Columba, fending off a monster in Loch
Ness in the year 565. However, it wasn’t until the
20th century that sightings really took off. In 1933,
a local hotel manager claimed she saw a whale-like
creature rolling around in the water. Other people
Loch Ness is a
beauty spot.
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The “surgeon’s
photograph”
is a fake.

metres of water, which is more freshwater than
in all the lakes and rivers in England and Wales
put together. That’s plenty of room for a large
creature to hide. Visibility in the loch is close to
zero, thanks to peat on the surrounding hillsides,
which stains the water pale brown and leaves
floating tiny particles that cloud the water. Sonar
surveys, which send out sound waves and use
the returning echoes to work out the shape of the
bottom of the loch, have detected large objects in
the depths. However, most scientists
believe these are schools of fish
swimming about, or seals from the
North Sea. One survey led to the
A photograph taken in the
discovery of the remains of a
monster prop made for a film
1970s led to the monster being
given a scientific name: Nessiteras and lost in the loch for almost
50 years.
rhombopteryx, which means

NAME FOR
NESSIE

soon began to report sightings
and take photographs. Some
say that there is a simple
explanation for this sudden
wave of Nessie encounters.
Better roads and the rising number
Ness dweller with the
of cars allowed more people to travel
Science fact or
diamond fin.
to this remote spot, and new compact
science fiction?
cameras that could take photographs
If you think about the reality of
quickly and easily were cheap and popular.
a monster existing undiscovered for
The eagerness of newspapers to pay for stories and
centuries, the idea soon falls apart. If Nessie is a real
pictures soon attracted hoaxers and con artists.
animal, then it must be part of a larger population
Many people were taken in by a famous 1934 image,
– meaning not just one monster, but many, which
the “surgeon’s photograph”, so called because the
have somehow survived on the loch’s limited stock
person who reportedly took it was a doctor. The
of fish. If, as some suggest, Nessie swims to and
picture seemed to show a creature with a long neck
from the open sea, then how come it’s never been
and small head emerging from the loch. In 1994 the
seen elsewhere? As a result, most scientists dismiss
truth came out; it was a toy submarine with a dummy
the whole idea as a combination of deliberate
monster mounted on top.
hoaxes, wishful thinking and misidentifications
of known animals or floating debris. For all the
publicity around the Loch Ness DNA project, the
A monster myth
researchers involved don’t actually expect to find an
The Nessie-mania of the 1930s soon died down,
ancient monster. Instead, their aim is to carry out
but the mystery continued to bring tourists to
a survey of the real species that live there. Some of
this beautiful part of the world. People still report
the DNA in the loch, they hope, will be from species
sightings in the loch. In some ways, the idea of
completely new to science – but that doesn’t
something strange living in Loch Ness is very
necessarily mean it comes from a monster.
tempting. The loch contains some 7,452 million cubic

SO, WHAT
COULD NESSIE
BE?
A SURVIVING
PLESIOSAUR?

Films and illustrations of Nessie often
show it as a long-necked plesiosaur
– a sea reptile from the age of the
dinosaurs. However, they couldn’t
have survived undetected for
65 million years.

NESSIE

AN
UNKNOWN
SPECIES OF SEAL?

A more realistic idea is that Nessie
is an undiscovered type of longnecked seal, but this still raises
the question of how it could
have evolved.

AN OUT-OFPLACE FISH?

Some think that Nessie might
be an unusually large eel, or even
a huge wels catfish, perhaps
released into the loch a
century ago.

A BATHING
ELEPHANT?

One of the strangest Nessie theories
suggests that the head and neck of
Nessie is actually the raised trunk of
an elephant swimming in the loch
while taking a break from a
travelling circus.

A GASSY LOG?

Another odd theory is that fallen
pine logs sink to the bottom of the
loch and become bloated with gases.
Eventually, the trunk ruptures and
gas bursts out, sending the
log shooting through the
water.

PERFECT
PLAN

If Nessie was ever caught,
Scottish Natural Heritage, the
organisation in charge of protecting
the loch’s wildlife, would collect
a DNA sample for study, and
then release Nessie
back into the wild.
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THE
ANSWER
IS ON PAGE
58.

1

True or false? Geckos can
turn the stickiness of their
feet on and off.

QUIZ
CHECK
YOUR
ANSWERS ON
PAGE 58

42

DID YOU
KNOW?

Game designers created a
meteor shower in season
4 of Fortnite to change
the landscape.

36

2

3

b

Which prestigious science
award did physicist Lise
Meitner miss out on?

10

Which animal is the only
flying mammal?
a) Owl b) Bat c) Eagle

c

What has Wim Hof trained
himself to tolerate?

a

18

4

True or false? Earth’s
atmosphere protects
us from falling sausages.

c

6

Which animal did Google
rent in 2009 to “mow”
the weeds and bushes around
the company’s headquarters?

7

What was the average
life expectancy of a man
100 years ago?
a) 48 years
b) 88 years
c) 128 years
a

b

c

c

11

True or false? The most
powerful spacecraft in use
today is Nasa’s Saturn V rocket.

What type of owl
can mimic a hissing
rattlesnake?
a) Barn owl
b) True owl
c) Burrowing owl

How many acorns can
a single jay store over the
course of a year?
a) Up to 5,000
b) Up to 3,000
c) Up to 1,000
b

52

b

12

5
a

True or false? Saturn is the
least dense planet in our
solar system.

9

What’s the name of the
videogame company
that created Fortnite?
a) Awesome Games
b) Epic Games
c) Great Games
a

8

a

44

b

c

13

In which country is the
Loch Ness monster said
to live?

14

True or false? Scatology is
the smelly science of poo.

15

What is the chemical
name for rust?
a) Sodium chloride
b) Carbon dioxide
c) Iron oxide
a

b

c
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