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29th Jul, 2022

[00:00:00] Hello, hello hello, and welcome to English Learning for Curious Minds, by

Leonardo English.

[00:00:12] The show where you can listen to fascinating stories, and learn weird and

wonderful things about the world at the same time as improving your English.

[00:00:21] I'm Alastair Budge, and today is the start of another three-part mini-series,

this time on The Atomic Bomb.

[00:00:31] There are few times in history where you can say that an event truly changed

the course of world history, but at 8.15am on August the 6th, 1945, when the first1

atomic bomb exploded over Hiroshima was one of them.

1 direction, progress
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[00:00:48] It didn’t just kill tens of thousands of people instantly, it didn’t just kill tens of

thousands more in the following weeks, months and years, it changed the entire

concept of what war was, and ushered in a new, nuclear, age.2

[00:01:03] And it’s no surprise that, when it comes to lists of what people believe are the

most important events of the 20th century, the creation and dropping of the atomic

bomb is always up there at the top.

[00:01:16] So, this is what we’re going to talk about in this mini-series.

[00:01:20] In part one, today’s episode, we are going to talk about the run up to the3

dropping of the first bomb, how scientists discovered the potential for an atomic

weapon, how the bomb actually worked, and the years that led up to it actually being4

dropped.

[00:01:38] Then in part two, we will talk about the dropping of the atomic bombs on

Hiroshima and Nagasaki and talk about the immediate aftermath of the events.5

[00:01:48] Then in part three, our final part, we’ll talk about the aftermath of the

atomic bomb, some of the ethical questions that it raised and ask ourselves whether

such a huge loss of life could have been avoided.

5 the period after a significant unpleasant event

4 came before

3 the period before

2 caused the start of
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[00:02:02] OK, let’s get started.

[00:02:06] If you can think back to your science class at school, perhaps you remember

something about atoms.

[00:02:13] An atom is the smallest unit of matter that exists, they are tiny, about one

hundred-millionth of a centimetre across. You’d need to put a hundred million side by

side, and even if you could, they would be no bigger than your little finger.

[00:02:31] And you might think that, given they are so incredibly small, the discovery of

the atom would be a relatively new thing.

[00:02:40] It isn’t. The atom, or at least the idea of the atom, in fact, is nothing new.

[00:02:47] If you know your ancient Greek, you will know that the word “atom” comes

from the ancient Greek word “atomon”, meaning something that is impossible to be cut

or divided.

[00:02:59] Ancient Greek philosophers, going back to the 5th century BC, theorised6

about what the smallest thing in the world was, imagining what would happen if every

piece of matter was cut in half until it was impossible to cut any further.

[00:03:16] And although they, of course, lacked the technical ability to actually do this,

they did believe that it existed.

6 formed a theory, developed ideas
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[00:03:25] It wasn’t just the ancient Greeks - there’s evidence of Indian philosophers in

the 8th century BC having similar discussions, imagining what the smallest unit of

matter could be. And they reached a similar conclusion.

[00:03:41] For millennia this idea, the concept of what was called Atomism, was

something that remained theoretical. Galileo explored it, as did Descartes and Sir Isaac

Newton.

[00:03:54] Modern atomic theory was spearheaded by an Englishman named John7

Dalton back at the very start of the 19th century.

[00:04:03] In 1897, the English scientist J.J. Thomson discovered the electron, the

negatively charged particles that circle the atom.

[00:04:12] In 1911, a New Zealander called Ernest Rutherford discovered the proton, the

positively charged particle at the centre of the atom.

[00:04:23] But the crucial discovery for the purposes of the bomb would come 21 years8

later, in 1932, when an Englishman named James Chadwick discovered the neutron,

which, as the name suggests, is neutral, it’s neither positive or negative.

8 extremely important

7 led
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[00:04:42] This was important because scientists suddenly realised that there must be

an incredibly powerful amount of energy holding the protons and the neutrons

together at the core of the atom.9

[00:04:56] Hidden in the centre of an atom was the most incredible amount of energy. If

only that energy could be released, well it would unleash a new world of possibilities.10

[00:05:07] It was still, to most leading scientists, considered to be impossible - the11

nucleus was so small there was no way it could be split , no way that this energy could12

be released.

[00:05:21] Some, for example the Hungarian physicist Leo Szilard, strongly believed it

was possible, but lacked the ability to actually prove it.13

[00:05:32] But six years later, in 1938 the German physicist Otto Hahn and the

Austrian-Swedish physicist Elise Meitner became the first people to actually conduct

nuclear fission , a reaction in which the nucleus of an atom is split, broken into two or14

more pieces.

14 the reaction in which the nucleus of an atom is broken into two or more pieces

13 didn't have

12 divided or broken into pieces

11 very important

10 suddenly release

9 centre
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[00:05:53] What Hahn and Meitner observed was that during this process large amounts

of energy were released.

[00:06:02] News of this discovery spread fast.15

[00:06:05] While scientists might have been interested in it from a scientific discovery

point of view, politicians and also business people were interested in possibilities for its

practical use.

[00:06:18] If there was a process that would release vast amounts of energy, just think16

of how it could be used. To create energy, to power transport, for construction, or even

for…destruction.

[00:06:33] Shortly after the discovery of nuclear fission, war broke out in Europe, and

by December of 1941 the United States had also entered the war, after the bombing of

Pearl Harbour on December the 7th.

[00:06:48] Hitler had become very interested in nuclear fission’s potential, and there

was a real fear in the United States and in Europe that Nazi Germany would develop a

weapon that harnessed the immense power of nuclear fission, that Germany17 18

would get to the bomb before the Allies did.

18 extremely large in amount or size

17 controlled and used

16 extremely large

15 became known
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[00:07:08] After all, nuclear fission had been discovered in Germany, and as early as

1939 Hitler had created the “Uranverein”, the Uranium Club in English, which was the

German nuclear weapons programme.

[00:07:25] Fortunately, it wasn’t just the Nazis who had started their research early.

[00:07:30] In 1939, two years before the US even entered the war, a group of scientists

sent a letter to President Franklin Roosevelt urging him to start a nuclear research

programme.

[00:07:43] The scientists weren’t a random, fringe , group.19

[00:07:47] The letter had been drafted by the well-known Hungarian scientist Leó20

Szilárd, who had been forced to flee Europe to the United States to avoid persecution21

, as he was Jewish.22

[00:08:00] And the letter was signed by Albert Einstein, by this time a well-known

physicist who had already won a Nobel Prize and who was himself in exile in the23

United States.

23 forced to leave his country

22 unfair or cruel treatment

21 ran away from (to avoid danger)

20 originally written

19 less important
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[00:08:13] On a related note, it is interesting to think that many of the scientists who

made breakthroughs in atomic research and were instrumental in the discoveries24

that made the bomb possible were German and/or Jewish, and were pushed out of25

Europe precisely because of Hitler’s anti-semitic policies.26

[00:08:33] Now, back to this letter written to President FDR.

[00:08:38] It’s worth reading out parts of the letter, as it gives you an idea of quite how

right they were.

[00:08:45] The letter reads:

[00:08:47] "In the course of the last four months it has been made probable – through

the work of Joliot in France as well as Fermi and Szilard in America – that it may

become possible to set up a nuclear chain reaction in a large mass of uranium, by27 28

which vast amounts of power and large quantities of new radium-like elements would

be generated. Now it appears almost certain that this could be achieved in the

immediate future.

28 a chemical reaction in which each change causes another

27 organise, arrange

26 showing hate towards Jewish people

25 forced to leave

24 important developments
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[00:09:20] This new phenomenon would also lead to the construction of bombs, and it

is conceivable – though much less certain – that extremely powerful bombs of a new29

type may thus be constructed. A single bomb of this type, carried by boat and exploded

in a port, might very well destroy the whole port together with some of the surrounding

territory."

[00:09:47] This letter had quite the impact on President Roosevelt.

[00:09:52] Funding was allocated for research and mining uranium, the element30 31

with atoms that are easiest to split apart.

[00:10:00] But it wasn’t until two years later, in 1942, that a full-blown , large scale32

programme to build an atomic bomb was created.

[00:10:12] The name of this programme, as you may well know, was The Manhattan

Project.

[00:10:18] It was a huge operation, with 125,000 people employed at its peak and an33

estimated over half a million people employed on it over the five years it was active.

33 highest point of activity

32 completely developed

31 given

30 money given for this purpose

29 possible
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[00:10:33] When some people think of this kind of scientific discovery, or ask who

discovered the atomic bomb, people often think of a small group of scientists working

in a laboratory, and some name a man called Oppenheimer as “the creator” of the

atomic bomb.

[00:10:51] But really it was a huge operation involving over a hundred thousand people.

[00:10:57] Oppenheimer, given we’ve mentioned him, was the head of a secretive

laboratory where parts of the bomb were developed, but he was far from a mad

scientist working alone on a dastardly bomb.34

[00:11:11] It’s even been said that the entire United States was turned into one big

factory to develop this bomb. The correct type of Uranium needed to be taken from the

ground, and then enriched to create Uranium 235, the Uranium isotope , the35 36

particular type of Uranium, that can sustain a nuclear chain reaction.

[00:11:35] Alongside this there were huge factories working on producing plutonium,

the element which would later be used in the bomb in Nagasaki.

[00:11:45] The technology that went into the two atomic bombs was actually very

different.

36 the particular type of Uranium that can sustain a nuclear chain reaction

35 improved, strengthened

34 evil, diabolic
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[00:11:50] Uranium for the one that would later be dropped on Hiroshima, and

plutonium for the one dropped on Nagasaki. The Manhattan project worked on both at

the same time, in order to increase the odds , increase the probability of discovering37

one type of bomb that would work.

[00:12:09] Now, you are probably thinking, “this sounds like an absolutely monumental

project, with hundreds of thousands of people involved. Was it really a secret project?38

Surely the news of it would get out”.

[00:12:24] Well, there were over a hundred thousand people working on this project at

its peak, but only a tiny proportion of them would have known what they were actually

working on, that they were actually working on developing a bomb.

[00:12:38] The scientists would likely have known or at least had some knowledge, but

they were actually a small proportion of the total workforce, as little as 5%.

[00:12:50] The rest were working in construction of these very large plants, in mining

the uranium, and would likely not have known that they were building an atomic

bomb.

[00:13:01] 27 months later, on July 16th of 1945, the first bomb was ready.

38 extremely large in scale or scope

37 the probability of discovering one type of bomb that would work
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[00:13:09] A test site was chosen in the desert in New Mexico, an isolated area far39

away from any other settlements.

[00:13:18] At 5.29am, with hundreds of scientists watching eagerly from a distance of40

30km, the weapon was detonated .41

[00:13:29] The scientists believed it would work, but had no real idea of what would

happen.

[00:13:35] Nobody had ever done anything like this before.

[00:13:39] And the director of The Manhattan Project, a man called Lieutenant General

Leslie Groves, had prepared three separate statements that could be provided to the

governer of New Mexico, depending on what happened after the bomb exploded.

[00:13:56] The first statement read that everything had worked, that there was nothing

major to report.

[00:14:02] The second read that there had been major damage, and the third included

the obituaries , the articles written after a person dies, for every scientist that had42

been watching 30km away.

42 the articles written after a person dies

41 caused to explode

40 with great interest and excitement

39 far away from other places
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[00:14:17] This gives you an idea of quite how unsure they were about what might43

happen.

[00:14:24] Fortunately, only the first statement was required, and the test revealed to

the scientists quite the destructive power of what they had created.

[00:14:35] There was a huge explosion, a massive flash of light, and a mushroom cloud

that rose 6km up in the sky.44

[00:14:45] The desert sand melted , and the shock was felt as far as 160km away.45

[00:14:52] The scientists looked at each other, in awe of what they had created.46

[00:14:58] They had all known in theory what they were working towards.

[00:15:01] But seeing their creation in action must have been something very different.

[00:15:07] It was clear to all quite how powerful this weapon was, quite how much

destruction it could cause if it were detonated in a city, not in the desert.

46 having a feeling of admiration, surprise and fear about

45 turned into a liquid by the heat

44 a cloud in the shape of a mushroom formed after a nuclear explosion

43 not sure or certain
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[00:15:18] Indeed, Oppenheimer, the lead scientist of the project, later recounted that47

at this moment he thought of the words from the Hindu sacred text, the Bhagavad-Gita,

“Now I am become Death, the destroyer of worlds”.

[00:15:36] From the point of view of The Manhattan Project, the test had worked.

[00:15:41] The United States had successfully built an atomic bomb.

[00:15:45] The only question remaining, and perhaps the hardest question that a US

president would ever have to ask themselves, was how would it be used?

[00:15:57] OK then, that is it for part one of this mini-series on The Atomic Bomb.

[00:16:03] We went from the early ideas about the structure of atoms through to the

discovery that an atom could be split, right through to the consequences of this, and

the detonation of the world’s first atomic bomb.48

[00:16:16] Next up in part two of this mini-series is going to be what happened next.

[00:16:21] I’m sure you know something of what happened next – atomic bombs were

dropped on Hiroshima and Nagasaki – but in the next episode we’re going to discuss

this in detail, and pick up where we left off from the first test of the atomic bomb.49 50

50 stopped

49 Continue from

48 explosion

47 said, described
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[00:16:36] That’s going to be one of our member-only ones, by the way, and will come

out next Tuesday.

[00:16:41] Then in part three we’ll explore the aftermath of Hiroshima and Nagasaki,

discuss some of the ethical questions that have been raised about the atomic bomb,

and look at how the world has changed since then.

[00:16:54] As always I would love to know what you thought about this episode.

[00:16:58] Was the Manhattan Project inevitable ?51

[00:17:01] How do you think the scientists working on the atomic bomb felt at the time,

and after they had seen its impact?

[00:17:08] What would you have done in their position, if you knew what they atomic

bomb would be used for?

[00:17:13] I would love to know.

[00:17:15] You can head right into our community forum, which is at

community.leonardoenglish.com and get chatting away to other curious minds.

[00:17:23] You've been listening to English Learning for Curious Minds, by Leonardo

English.

51 certain to happen, not able to be avoided
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[00:17:28] I'm Alastair Budge, you stay safe, and I'll catch you in the next episode.

[END OF EPISODE]
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Key vocabulary

Word Definition

Course direction, progress

Ushered in caused the start of

Run up the period before

Led up came before

Aftermath the period after a significant unpleasant event

Theorised formed a theory, developed ideas

Spearheaded led

Crucial extremely important

Core centre

Unleash suddenly release

Leading very important

Split divided or broken into pieces
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Lacked didn't have

Nuclear fission the reaction in which the nucleus of an atom is broken into two or

more pieces

Spread became known

Vast extremely large

Harnessed controlled and used

Immense extremely large in amount or size

Fringe less important

Drafted originally written

Flee ran away from (to avoid danger)

Persecution unfair or cruel treatment

In exile forced to leave his country

Breakthroughs important developments

Pushed out forced to leave

Anti-semitic showing hate towards Jewish people

Set-up organise, arrange
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Chain reaction a chemical reaction in which each change causes another

Conceivable possible

Funding money given for this purpose

Allocated given

Full-blown completely developed

Peak highest point of activity

Dastardly evil, diabolic

Enriched improved, strengthened

Isotope the particular type of Uranium that can sustain a nuclear chain

reaction

Odds the probability of discovering one type of bomb that would work

Monumental extremely large in scale or scope

Isolated far away from other places

Eagerly with great interest and excitement

Detonated caused to explode

Obituaries the articles written after a person dies
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Unsure not sure or certain

Mushroom cloud a cloud in the shape of a mushroom formed after a nuclear explosion

Melted turned into a liquid by the heat

In awe of having a feeling of admiration, surprise and fear about

Recounted said, described

Detonation explosion

Pick up continue from

Left off stopped

Inevitable certain to happen, not able to be avoided

We’d love to get your feedback on this episode.

What did you like? What could we do better?

What did you struggle to understand?

Let us know in the forum community.leonardoenglish.com
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