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Activity A

Nuclear Explosion Timeline

Activity Overview

Concepts to Examine

Overview

— The effects of a nuclear explosion, their use
in WW2, nuclear weapons today.

Materials and Space needed

Sugar paper, thick markers, effects cards.
Tables will be needed for small group work
and/or space for the active version of

this activity.

Learning Outcome

By the end of the lesson:

— All students should be able to describe
some of the effects of a nuclear explosion.

— Most students will be able explain the long
lasting nature of these effects.

— Some students will be able to apply this
to the bomb used in Hiroshima and to UK
nuclear weapons.

Through discussion and a timeline activity, students discover the massive and long lasting
effects of a nuclear explosion. In considering the effects on Hiroshima and the effects of
modern day weapons, students will come to understand the significance of the bombing and
nuclear weapons today.

Note

As the effects of a nuclear explosion are so vast and long lasting, there will obviously be
overlap between the categories. Therefore, complete accuracy is not essential. The activity is
designed to portray the extreme effects of a nuclear explosion.

Instructions

There are two versions of this activity, although they begin and end in the same way.

In small groups the students brainstorm what they think the effects of a nuclear explosion are
and then feed back to the class.

Version A — Small Group Version

— Split students into small groups and provide each group with a set of effects cards. On a
large piece of sugar paper split it into eight columns (as shown on the answer sheet).

— Students then match up the effects on the cards to the time frame columns. There should
be two to four cards per column. All students in the groups should agree where the cards
go, with the answers reached through discussion.

— Discuss the answers and their consequences as a class.

Version B - Whole Class, Active Version

— Write the eight time frame categories on large pieces of paper and stick them up in order on
the classroom wall.

— Provide each student with an effect and ask them to go and stand next to the time frame
they think is relevant. This must be done through discussion with other members of the
class as they work out their position in relation to each other. Each time frame group should
agree that the right people are in the group. This will involve conferring with each other and
the groups on either side. When groups are sure they have the correct effects they stick
them up with a temporary adhesive for easy movement.

— Discuss the answers and their consequences as a class.

Plenary

Discuss some or all of the following questions as a class.

— How similar were the effects to what you thought? Why were they similar/different?

— How do you feel about Britain having such weapons?

— When (if ever) should a weapon like this be used?

— What do you think a nuclear winter could mean? Do you think this could happen in your
lifetime?
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Activity A

Further Information

The Effects of a Nuclear Explosion

The effects on human beings can most easily
be understood as a sequence of overlapping
categories: instantaneous, near-immediate,
short term and long term.

Instantaneous

When a nuclear weapon explodes, the heart
of a nuclear explosion reaches a temperature
of several million degrees centigrade. Over

a wide area the resulting heat flash literally
vaporises all human tissue. When the
Hiroshima bomb exploded, within a radius

of half a mile, all that remained of most of

the people caught in the open were their
shadows burnt into stone.

Near-immediate

Beyond this area all people caught in the
open will be killed by the heat and blast
waves. People inside buildings or otherwise
shielded will be indirectly killed by the blast
and heat effects as buildings collapse and

all inflammable materials burst into flames.
The fires that are created would combine to
make super-infernos, which are so large they
have their own wind systems and deplete
oxygen from the area. This would cause
people to suffocate. People will also die from
their burns, will be blinded and die from flying
glass splinters from destroyed buildings.
Medical services would also be destroyed.

Short Term

Many survivors - either uninjured or with
survivable injuries, - will be affected within

a matter of days by radioactive fall-out. The
amount of fallout that there is depends on
whether the bomb exploded in the air or on
the ground (the latter would spread more
radiation). The area covered depends on the
wind speed and direction. The symptoms of
radiation sickness include hair loss, bleeding
from the mouth and gums, internal bleeding
and haemorrhagic diarrhoea, gangrenous
ulcers, vomiting, fever, delirium and terminal
coma. There is no effective treatment and
death follows in a matter of days.

Pregnant women are highly likely to miscarry
or have a child with a range of disabilities.
Healing from injuries is often slow, leaving
distinctive scar tissue. Damage to the
immune system is probable.
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Long Term

Nuclear Weapons Around the World

Radiation-induced cancers will affect many
survivors, often twenty or more years later.
Certain cancers such as thyroid cancer in
children are particularly associated with
exposure to radiation. There are statistically
higher than normal birth abnormalities and
leukaemia rates in the children of exposed
survivors. There will also be significant
environmental damage.

Hiroshima and Nagasaki

The bombs that were dropped on Hiroshima
on 6 August 1945 and Nagasaki on the 9
August 1945 completely devastated the two
cities. Thousands died instantly and by the
end of the year the death toll had reached
240,000.

People continued to die for a long time
afterwards and are still dying today from
cancers attributed to the radiation. The main
reason usually given for the attacks was

to quickly end the war and limit American
causalities. However, there is substantial
evidence to suggest that the Japanese

were trying to negotiate surrender before

the bombings. It is important to consider
other reasons for the attack, such as to
establish US dominance after the war or to
enable the US to observe the effects of a
nuclear explosion on a town. Despite their
catastrophic effects, the bombs used against
Japan are now considered rather small. Most
nuclear weapons in the world today are many
times larger.

The UK’s Nuclear Weapons

The UK’s nuclear weapon system is called
“Trident” and is submarine based. The
system comprises four submarines, each
with the capacity to carry 48 warheads,
loaded on missiles. Each of these warheads
has 8 times the power of the Hiroshima bomb
and could kill up to a million people. The UK
has about 225 warheads. The submarines
are stationed at the Faslane Naval base,

on the west coast of Scotland, and the
warheads are produced at AWE Aldermaston
and AWE Burghfield, near Reading. One
Trident submarine is continually on patrol.

In March 2007 Parliament voted to replace
the submarine system at a cost of at least
£100bn, despite a major rebellion by MPs.

A replacement would enable Britain to be
nuclear armed well beyond 2050.

There are currently approximately 17,000
nuclear weapons in the world today - enough
to wipe-out the entire human race, several
times over. If there was a nuclear war, with

a number of nuclear exchanges, this could
prompt a nuclear winter. The huge amount
of dust, soot and smoke that would result
from a nuclear explosion could enter the
atmosphere and block out the sun, resulting
in massive climate change.

There has already been environmental
damage from the large numbers of nuclear
tests, more than 2000 to date. Many of
these have been conducted in the South
Pacific and affected indigenous populations,
leading to cancers and birth defects. Tests
performed in the Nevada Desert have also
affected American citizens.

Of the 17,270 nuclear weapons that are
currently in the world, the vast majority of
these are held by the USA and Russia.

The USA has approximately 7,700 nuclear
weapons, Russia has 8,500. China, France
and Britain have lower numbers with around
190,300 and 160 respectively. India and
Pakistan have around 80 each. Israel,
although it does not officially state it has
nuclear weapons, is thought to have up to
100. North Korea claims to have nuclear
weapons and has conducted three nuclear
tests in 2006, 2009 and 2013. USA, Russia,
China, France and the UK are all signatories
to the Nuclear Non-Proliferation Treaty (NPT).



"SSOUNDIS

uonelpes WwoJy peip
g|doad Jo spuesnoyl
“eWIYSOIIH U]

"} Bupup woxy

alp |IIM S[eLIUe pue
suewiny pue uonelpel
Unm painjiod si Jeyep
‘pakonsep Aje101

OS[e S| JUSUIUOIIAUS
Buipunouns ay |

‘ysel eyr Aq
papulg 8Je pue suing
BAI808) 1SE(q 8Y1 WO}

Aeme Jayun} ajdosd

"sepojdxe I se ease
obie| e Jono uoneipel
sesesjal quIog 8y

'sJesk JO spaipuny
Jo} SeiuIoep pue
9SBas|p asneo
piNoM ey} sjeLsiew
BAl0BOIPRI 8SEes|al
pINoo punoIb

8y} uo Buipojdxe

Jorealf uens oq
PINOM PBapOojdxe quiog
JUsplL MN e Jeye
Jaoueo dojpasp pjnom

"BWIYSOIIH
Joye sJeah ayj Ul
ellaeyNg| AQ pe10sye

'Salicesip
2lones 0] pes| sey

yolym [ensn uey)
S|INS Jo|[eWS LM
uJoQ alem ualp|iyo

"BLIOD [eullLIs]
puUe Jana) pue BuniuoA
‘eaoyleip Apoo|q ‘SsO|
Jrey ‘swnB pue yinow
a1 wol) Buipssiq
:9PN|OUI SSBUMIS

‘Buiuing

sal ayy Aq dn pasn
Ile SI uebAxo ay |
"UBBAXO JO Moe| WO}
81B00YNS OS[e pue

"seuoq se
l[lom se 1w s|egeke
pue saines) [eloe)
UDiS ‘Usal} SaUOq Jeu)

Jnoy Jed saiewio)
JO spuesnoy}

QuIOQ 1UBPUL MN YV Oym sJequuinu ay | alom ualp|iyo Auelp Auew BUWIYSOIIH U] | uonelped Jo swoldwAS | aalfe JuIng ale a|dosd | asusiul 0S Si jesy ay | 1e abeJ SpuIpn
"SBM 8J8U} Jedued Jorealb
JO JoBuep aiow 8y} "eluaByNa| dojersp ‘pajeW | yonw aqg PINOM 108y8
1SE|q 8U1 0] a1em NoA 0] alam Aay) Ay ‘shep SMOPUIM SSe|b pue | SIy1 0S Big se sewn g
JOABIO0} B|gBIgeyUILN | JBSO0 8y "SQ96 | BYl alow 8y} UoIso|dxa UIYIM BIP PINOM NOA | YSe 01 JUINg aJem Ubg | 8Je squiog Juspul YN

8Q pjnom 1 ‘puno.d
By} U0 papojdxs
quuoq JuspulL MN el

Ul S1eoue0 padojensp
g|doad alow pue
alowl “ewlysoliH Uj

aU1 JO awWi 8y} 18 aiom
a|doad ay JoBunoA
8y} "BlIysOIIH Ul

"SeNILLIOJeP PUB Ssauj|

UM UIOQ 8Je saicegq

pUB SSBUMDIS UoIjelpel
2IoASS JO) JUsWIeal]
BAI108JS OU SI aay |

uiLpm sbuipling isow
“ellIysoliH U] ‘esdejjoo
pue ung sbuipjing

"BWIYSOIH Ul 1SB|] 8U)
JO WHG'0 UIM Uees
aJom SMOPeYS 8say |

"uns 8y} JO a1jusd
8U1 &| S 1l esusiul 0S
S 1ybl| pue yesy ey

"‘aAnoeOIpR) Buleq dolis
01 SJesA Jo spuesnoy)
JO SpaJpuny sexel

siy1 pue wnjuoynd

SI SqQUIOQ Jeajonu
ayew 0} pasn

"puelb AeAes
pue Bun| 1sealq eyl
10 sIeoueD dojersp

"MOJIeW 8UOQ
1o poojg 84 JO Jeoued
SI YoIUM BILuSeyNa)

"pa10BYR OSe ale
quiom 8y} ul pesodxs

‘Buiquiog ey}
Jaye syuow Joj ul 18s

"'SWIB)SAS

PUIM UMO Jiay}) oAeY
Aey1 Big os aJe Aay |
"sAep Jo} uo abel seuy

"8U0)S U1
01Ul JUINg Smopeys
JIBY} S 49| Sl eyl e

0S punoJe sbuieq
uewny e sesuodea

"MOJRQ W09 Uane
punoib 8y} Uo D0009
pue uoIsojdxa 8y} JO
811US0 BY} Ul SNis|e)
sealbe( JO suol|iw

[eLsyew Jofew \/ | SIOAIAINS SJ0UU USAT dojensp sIoAAING ale oym seigeg | (M SSaUNDIS UoleIpey ainyesedwe) yoiH yse1esyeyl | yoeas sainpesedwis|
saunua) sopeoso( sieop SUYIUON 6 SUYJUO\ Mo & Aege Spuooses
UM UM uIyHm UM uIyHm uIyHM uIyHm Ajloreipowiw

uorso[dxq 1es[onN ® Jo S109[d
DUIPWILT,




{ Activity A  Activity A

Temperatures reach millionsof |  The heat flash vaporisesall
. Degrees Celsius in the centre of human beings around so all that
. the explosion and 6000°C on the | is left is their shadows burnt into
| ground even 600om below. the stone. |

! Activity A ! Activity A

o ) .. i There is no effective treatment

. The heat and light is so intense it e

L . for severe radiation sickness and |
is like the centre of the sun. | =

you would die within days.

{ Activity A { Activity A

The heat is so intense that bones
flesh, skin, facial features and
eyeballs melt as well as bones.

Winds rage at thousands of
kilometres per hour.

{ Activity A  Activity A

People further away from the
blast receive burns and are

blinded by the flash.

The bomb releases radiation over
a large area as it explodes.



i Activity A

High temperature fires rage on
for days. They are so big they
have their own wind systems.

! Activity A

Buildings burn and collapse.

In Hiroshima, most buildings

within 2km were burnt to ash
and glass windows melted.

{ Activity A

People are burnt alive and also
suffocate from lack of oxygen.
The oxygen is all used up by the
fires burning.

 Activity A

The surrounding environment
is also totally destroyed. Water
is polluted with radiation and
humans and animals will die
from drinking it.

i Activity A

Radiation sickness will set in for

months after the bombing.

! Activity A

There is no effective treatment

. for severe radiation sickness and

you would die within days.

{ Activity A

Symptoms of radiation sickness

include: bleeding from the mouth

and gums, hair loss, bloody
diarrhoea, vomiting and fever
and terminal coma.

 Activity A

In Hiroshima, thousands of
people died from radiation
sickness.



i Activity A

Babies who are exposed in the
womb are also affected.

! Activity A

Babies are born with illness
and deformities.

{ Activity A

In Hiroshima many children

were born with smaller skulls

than usual which has lead to
severe disabilities.

{ Activity A

Survivors develop leukaemia
which is cancer of the blood or
bone marrow.

i Activity A

In Hiroshima, the younger the

people were at the time of the

explosion the more likely they
were to develop leukaemia.

! Activity A

Many children were effected
by leukaemia in the years after
Hiroshima.

{ Activity A

Even more survivors develop
cancers of the breast, lung and
salivary gland.

 Activity A

In Hiroshima, more and more
people developed cancers in the

1960’s. The closer you were to the

blast the more danger of cancer
there was.



{ Activity A { Activity A

The numbers who would develop If a UK Trident bomb exploded

~cancer after a UK Trident bomb on the ground, it would be
. exploded would be even greater. | uninhabitable forever.
ACthItyA ................................................................................................................ ACthItyA

A major material used to make = A UK Trident bomb exploding
nuclear bombs is plutonium on the ground could release
. and thistakes hundredsof | radioactive materials that would
thousands of years to stop being cause disease and deformities for
: radioactive. hundreds of years.



“I wasn't up yet on the 6th of August
at the time the atom bomb fell. When
the explosion came | couldn’t imagine
what had happened and got up to see. |
found that everything was in darkness.
[ couldn’'t work out what had happened
and sat down. Just then over my head
the roof tiles came down so | quickly
stood up. By that time both the roof
and the ceiling were gone.

One of the neighbour ladies came by and
said, “You'll be burned to death if you
don’t hurry up and get away.”” So | ran
off.

[ was running when | suddenly realized
that my mother wasn't there. | wanted
to find her so | went back along the
way I'd come. When | looked at our
house | saw that it was smashed flat.
Mother must be outside, | thought, and
| called but there was no answer. | tried
to think where she could be. Just then
another lady came so | asked her, “You
haven't seen our mother, have you?”’
When she answered, “No | haven't” |
was miserable.

A man who was passing said, “If you
don’t get out of here quickly you'll be
burned to death. Come on let’s go
right away.”’ He told me to come with
him and that he'd find my mother
tomorrow. We went to a hill outside
the city. When [ looked back | could
see that the sky was all dark and the
houses were smashed and tiles had

been blasted off. Everyone was eating
the tomatoes growing nearby as they
couldn’t find any water.

All round people were screaming,
“Help, save me!”” Wounded people were
so badly injured that you couldn’t
recognize their faces. They were
begging, “Water, water!” That evening
[ finally fell asleep at the hill. The town
was burning steadily and in the sky the
moon was like a red lantern.

The next morning | went back to the
place where our house had been. | stood
there for a long time thinking that
maybe Mother would be worrying about
what had happened to me. She might
come here to try and find me. But | did
not see Mother.

[ went to where all the dead and dying
people were. | went around looking
carefully at their faces one by one, but
Mother wasn't there. After | wandered
around for a long time | came to Meiji
Bridge. It was full of dead people lying
everywhere. There was no sign of
Mother there. | came to the edge of
the river. | waited there crying but no
matter how long | waited she didn’t
come back. In the river dead people
were floating and bobbing around.

Six years have passed since then. 've
had wmy fill of war. What | want to do is
make peace last forever in the world.”

Experiences of Hiroshima
Personal Testimony

Tokuo Nakajima (interviewed aged 12)
Six years old at time of the bombing
Adapted from ‘Children of the A-Bomb’ by Arata Osada
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Question Sheet
The Bombing of Hiroshima, Japan 1945

7.
8.

0.

Visit:
bit.ly/OUQVDt

Click on “The dropping of the bomb”
Name 3 reasons why the USA wanted to use a nuclear bomb against Japan
What was the date of the bombing?

What was the name of the bomb dropped on Hiroshima?

Visit:
bit.ly/16uY7iN

These pages contain images that some people might find disturbing
Click on “The damage done”

Name one thing that happened to people and one thing that happened to buildings due to the
“Heat Ray” and “Blast”.

Click on “Radiation”
Why was the rain that fell in Hiroshima black and what was so dangerous about it?
Click on “Super-Hot Fires”

Look at the bottom picture. What was the target of the bombing?

Visit:
bit.ly/1aorfvy

This website may seem rather childish, but it is informative and easy to understand
Click on “Sadako and the Atomic Bombing” (on the left hand side of the page)
How old was Sadako at the time of the bombing?

How many years later did she become ill and what was her illness?

Why did she decide to fold 1,000 paper cranes?

10. What action did her friends take after her death?

If you have time
Try folding some paper cranes for peace. Instructions on how to do so can be found here (look

under Sadako’s Cranes): http: /www.cnduk.org/information/peace-education/teaching-

resources
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