Nuclear weapons

Pre-reading activities

I. Discuss these questions. 

1. Can you name the countries which are the nuclear weapons’ owners?

2. Do you think that each country should have a right to have nuclear weapons? Why yes/not?

3. If you believe there should be any limitations in nuclear weapons’ ownership, state which ones and who should decide about it. 

II. Match the words with the explanations.

1. casing

2. shield

3. sparkplug

4. split

5. remnant

6. vaporize

7. neutron

a) device to start combustion

b) subatomic particle

c) residue

d) container, cover

e) protection

f) change into steam

g) divide

III. Watch the video and then put down a list of nuclear bomb armed countries including the year in which they become nuclear powers .

https://www.youtube.com/watch?v=fSud8j3iUmQ
Nuclear weapons

Conventional explosives typically force fissile material into a critical geometry, causing a supercritical excursion which is very brief but which liberates huge amounts of energy. Whereas a typical commercial reactor uses 235U enriched to perhaps 3-4%, weapons may use fuel enriched to 90%. When such material is suddenly forced into a supercritical configuration, the energy release is of the highest level known at present to mankind. As is well known, since the discovery of this process, the geopolitical implications have been enormous, and have been the cause of emotional stress among all populations of the world and of political tension between many countries and groups.

After the completion of the Cold War now many smaller countries as well as independent terrorist groups can potentially have an access to these weapons of incredible destructive power. These weapons have been used only once in human warfare, in bombing Hiroshima and Nagasaki at the end of the Second World War. We can only hope that this level of destruction is never witnessed again.

Simplified schematic of multistage thermonuclear weapon
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	Numbered parts: 

1. bomb casing 

2. interior filling (plastic material) 

3. detonators 

4. conventional high explosive 

5. pusher (aluminum, others) and reflector (beryllium, tungsten) 

6. tamper (uranium-238) 

7. fissile core (plutonium or uranium-235) 

8. radiation shield (tungsten, others) 

9. fusion pusher/tamper (uranium-235 sleeve) 

10. fusion fuel (solid lithium-deuteride) 

11. sparkplug (uranium-235 or plutonium) 
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 Sequence of events in explosion: 

Stage1: fission explosion

· Multiple detonators (3) simultaneously initiate detonation of high explosives (4). 

· As detonation progresses through high explosives (4), shaping of these charges transforms the explosive shock front to one that is spherically symmetric, travelling inward. 

· Explosive shock front compresses and transits the pusher (5) which facilitates transition of the shock wave from low-density high explosive to high-density core material. 

· Shock front in turn compresses the reflector (5), tamper (6), and fissile core (7) inward. 

· When compression of the fissile core (7) reaches optimum density, a neutron initiator (either in the centre of the fissile core or outside the high explosive assembly) releases a burst of neutrons into the core. 

· The neutron burst initiates a fission chain reaction in the fissile core (7): a neutron splits a plutonium/uranium-235 atom, releasing perhaps two or three neutrons to do the same to other atoms, and so on; energy release increases geometrically. 

· Many neutrons escaping from the fissile core (7) are reflected back to it by the tamper (6) and reflector (5), improving the chain reaction. 

· The mass of the tamper (6) delays the fissile core (7) from expanding under the heat of the building energy release. 

· Neutrons from the chain reaction in the fissile core (7) cause transmutation of atoms in the uranium-235 tamper (6). 

· As the superheated core expands under the energy release, the chain reaction ends. 

Stage 2: fusion explosion

· Gamma radiation from the fission explosion superheats the filler material (2), turning it into a plasma. 

· The vaporized filler material (2) is delayed from expanding outward by the bomb casing (1), increasing its tendency to compress the fusion pusher/tamper (9). 

· Compression reaches the fusion fuel (10), which has been partially protected from gamma radiation by the radiation shield (8). 

· Compression reaches the fissile sparkplug (11), compressing it to a super-critical mass. 

· Neutrons from the explosion of stage 1 reach the fissile sparkplug (11) through the channel in the radiation shield (8), initiating a fussion chain reaction. 

· The sparkplug (11) explodes outward. 

· The fusion fuel (10) is now supercompressed between the fusion pusher/tamper (9) from without and the sparkplug (11) from within, turning it into a superheated plasma. 

· Lithium and deuterium nuclei collide in the fusion fuel (10) to produce tritium, and tritium and deuterium nuclei engage in fusion reactions: nuclei fuse by pairs into helium nuclei, producing a large energy release of gamma rays, neutrons, and heat. 

· The large release of neutrons from fusion in the fusion fuel (10) causes transmutation of uranium-235 atoms in the fusion pusher/tamper (9), releasing additional energy. 

· All reactions end as the superheated remnants expand under the energy release; the entire weapon is vaporized. 

· Total elapsed time: about 0.00002 seconds. 

Reading activities

IV. Read the test and answer these questions.

1. What is a principle of a nuclear explosion? 

2. When and where were the nuclear weapons first and last used?

3. Which are the basic parts of nuclear weapons?

4. Which are the stages of a fissile explosion.

5. Give the description of a fusion explosion.

V.  Watch the video and try to describe the particular stages of the explosion.

https://www.youtube.com/watch?v=5gD_TL1BqFg
VI. Listen and read the text and then

a) put down a short summary

b) take the quiz (use the address under the text).

UN Agency: Iran Converts Enriched Uranium


[image: image2.wmf]Uranium.mp3


The UN Atomic Energy Agency says Iran has converted, or changed, its enriched uranium into a less-dangerous form that is more difficult to use for nuclear weapons. The action is part of a deal reached with Western powers on Iran’s nuclear program last year. In exchange, economic restrictions, or sanctions, on Iran were reduced, although they were not cancelled.
Enriched uranium can be used to make nuclear weapons. Iran has said that it is not trying to make nuclear bombs. It has said its nuclear program is for civilian use.
The IAEA report comes after Iran and Western powers agreed to wait until as late as November to reach a long-term agreement on the future of Iran’s nuclear program.
Mark Fitzpatrick is the director of the non-proliferation and disarmament program at the International Institute for Strategic Studies. He says it will be difficult to reach an agreement by then.
“They were able to agree to cap the sanctions, to cap the enrichment program, but Iran would not agree to roll it back, to make any reductions. And that was the sticking point.”
Catherine Ashton is the European Union foreign minister. She says there is much to be negotiated before an agreement can be reached.
“While we’ve made tangible progress on some of the issues and have worked together on a text for a Joint Comprehensive Plan of Action, there are still significant gaps on some core issues which will require more time and effort.”
Ms. Ashton will leave her position before the end of the year. This could hurt future negotiations. Mr. Fitzpatrick is not sure that an agreement can be reached in the next four months.
“But in the meantime, Iran’s program is capped. They’re not going to get any closer to being able to develop a weapon. And of course they say that’s not their purpose anyway. So diplomacy has been working, the program has been capped. We don’t have a solution; we’re not likely to have a solution. In four months, maybe we have to reassess and cap and extend it again.” 
The United States will remove controls on $2.8 billion of Iranian property because of Iran’s decision to convert its enriched uranium. But sanctions against Iran will remain.
Western powers and Iran have not yet decided when or where the next talks will take place. However, they say the talks will happen in the next few weeks.
(http://learningenglish.voanews.com/content/un-agency-iran-converts-enriched-uranium/1967357.html)

Post-reading activities

VII. Read the text and discuss it.

Effects of a Nuclear Explosion
Damage caused by nuclear explosions can vary greatly, depending on the weapon's yield (measured in kilotons or megatons), the type of nuclear fuel used, the design of the device, whether it's exploded in the air or at earth's surface, the geography surrounding the target, whether it's winter or summer, hazy or clear, night or day, windy or calm. Whatever the factors, though, the explosion will release several distinct forms of energy. One form is the explosive blast. Other forms are direct nuclear radiation and thermal radiation. And then there's radioactive fallout -- not exactly energy released by the explosion, but still a destructive result.
Explosive Blast
Much of the damage inflicted by a nuclear explosion is the result of its shock wave. There are two components to a blast's shock wave. First, there's the wall of pressure that expands outward from the explosion. It is this pressure, measured in psi (pounds per square inch), that blows away the walls from buildings. A typical two-story house subjected to 5 psi would feel the force of 180 tons on the side facing the blast. Additionally, the blast creates a 160 mile-an-hour wind. And that's only at 5 psi. The wind speed following a 20 psi blast would be 500 mph!
Direct Nuclear Radiation
A nuclear detonation creates several forms of nuclear, or ionizing, radiation. The nuclear fission (atom splitting) and nuclear fusion (atom combining) that occur to produce the explosion release, either directly or indirectly, neutrons, gamma rays, beta particles, and alpha particles. Neutrons are heavy particles that are released from atoms' nuclei. These tiny "missiles" can easily penetrate solid objects. Another penetrating form of radiation is gamma rays, which are energetic photons. Both of these types of radiation can be deadly. Beta and alpha particles are less dangerous, having ranges of several meters and several centimeters, respectively. Alpha particles can cause harm only if they are ingested. 
Thermal Radiation
You don't have to be close to ground zero to view the bright flash created by the exploding bomb. The flash from a bomb has been viewed from hundreds of miles away. In addition to being intensely bright, this radiation is intensely hot (hence the name "thermal"). If you're seven miles away from a one megaton explosion, the heat emanating from the fireball will cause a first-degree burn (equivalent to a bad sunburn ) to any exposed skin facing the light. If you're six miles away, it will cause second-degree burns. And if you're five miles away, the thermal radiation will cause third-degree burns -- a much more serious injury that would require prompt medical attention. The intense heat would also ignite a "mass fire" -- i.e., a fire that could cause large areas to simultaneously burst into flames. 
Fallout
You've seen the image: a mushroom cloud created by a nuclear explosion. Produced with a detonation at or near the earth's surface, this type of explosion results in far-ranging radioactive fallout. Earth and debris -- made radioactive by the nuclear explosion -- rises up, forming the mushroom cloud's stem. Much of this material falls directly back down close to ground zero within several minutes after the explosion, but some travels high into the atmosphere. This material will be dispersed over the earth during the following hours, days, months. In fact, some of the particles rising up through the mushroom will enter the stratosphere, where they could remain for tens of years. 
Wind direction, naturally, plays a significant role in how the radioactive fallout will be distributed. But so does wind speed. The Blast Mapper's fallout maps show the area where fallout would land if the wind were blowing at a steady 15 mph. Lighter winds would cause this area to be broader but not so deep. A stronger breeze would cause the fallout "plume" to be narrower and longer. 

VIII. Watch the video and discuss whether it can happen.https://www.youtube.com/watch?v=lBFyNC2xitU
X. Watch the documentary and putdown a short summary.

https://www.youtube.com/watch?v=gwkyPvlWPM0
XI. Webquest. To sum up what we have learned about nuclear energy, go through the following webquest.

http://crescentok.com/staff/jaskew/ISR/webquest/questnuclear.htm
Glossary

casing – plášť, obal

shield – štít

sparkplug roznětka

to split – roznětka

remnant – zbytek

to vaporize – vypařovat se

neutron – neutron 

reflector – odrážeč 

inward - dovnitř

proliferation – zvyšování, navyšování

to cap – omezit

sticking point – problematická oblast

tangible – hmotný, hmatatelný

mashroom cloud – jaderný hřib

shock front – tlaková vlna

blast – výbuch

fallout – spad

tungsten – wolfram
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