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Fission bombs (pvef{’view)

Fissile materials (Uramum-235 IPlutomum 239 and
Uranium-233) NN |\ =

Gun method and ngglosmn@eth@d =

Little boy and fat man, y,j

Maximum yield is onlyﬁ&)

Low efficiency at abyt’maxnmu , 25% -

-



«  Fission Materials:

& enrlched uranium: uranium-235 .
o U-235 is the onIy fissile isotope found in any quantlty In nature. ;..
& fissile material is one that is capable of sustaining a chain reaction of nuclear fission. )
« U-238 (99.29%) with only fissile |sotope U- 235 (0.71%) found in nature.
* Thermal diffusion, gaseous di centrlfuge zippe centrifuge,
aerodynamlc process, electrom tope separation, laser processes,

S g ol : B, A Gas centrifuge cascade (taken from Department of
Diffusion method - The large Tricastin enrichment plantin " Energy digital photo archive.) . *
France (beyond cooling towers). The four nuclear reactors - ] o 5
in the foreground provide over 3000 MWe power for it. '

(taken from Uranium Information Centre i
<http://www.uic.com.au/>, article 33, March 2006) :




—ission Materials (cont.)

Weapon(s)-grade contains 85% or more of 235U

Though for a crude, inefficient weapga20% is sufficient (called weapon(s)-usable);
U-235 is one of the very few atomS/%mdergo induced fission.

The fission RS2 X 10-11)
The 238U e e — saldsle BpemsEEOteted uranium (DU)



ial (c

s 239Pu (half-life 24,110 years)

- ent in m dern nuclear weapons.

1 0 '\“::_ uranium. 4
IVIEiRly used GUENONES ease of fissioning and availabilit
| ical a_s or an unreflected sphere of plutoni
n sutron reflécting tamper the pit of pl
e\with a diameter of 10 cm. £

o - 0 etonation of plutonium will produce arf explosionrof20 kilotbnm kilogram.

e

<& Uranium-233
- U-233 is an artificially pr@d
isotope, bred from thorium-232 in a
nuclear reactor.

Thefissieproperties of U-233 are
gener meéwhere between those of

Wu-zsg.

educed to 10 kg,



http://en.wikipedia.org/wiki/Thorium
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http://en.wikipedia.org/wiki/Nuclear_weapon_yield
http://en.wikipedia.org/wiki/Kiloton
http://en.wikipedia.org/wiki/Trinitrotoluene

Implosion method:
« Uses conventional explosives surrounding the material to rapidly compress the
mass to a supercritical state.

The “Fat man”

weighed 10,200 pounds (4,630 kg)
- detonated over Nagasaki at an altitude of about 1,800 feet
- Uses plutonium

Slawe explosive  Tamper/Pusher
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Fat man continued...

- An estimated 40,000 people were killed instantly at Nagasaki, and about
25,000 were injured.

- yield of about 21 kilotons of TNT and with only 10% more mass than the
“little boy”

(Flash taken from howstuffworks.com)

digitalblasphemy.com
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The Way Fusion Reacts:

« Combination of two light atoms, usually isotopes of hydrogen, to forma m
ore stable heavy atom and release excess energy.

Sample using deuterium Sample using tritium
(taken from how stuff works) (taken from how stuff works)



Fusion can also used for boosting:

o By placing mixture of gVl 6 Ridiilem i idet e hollow core of an
iImplosion style plutegl{slyNelt 8
e Imploding fissiond il Ee\ES sulffluent pressure for fusion reactfeg
 Then it releases « E(o[Rl¥lyilo/<Ts Of energetic neutrons into the surgelals[Iale
fissile mat ]
e This the rate of burn of the fissile material, so more fissilé
ii:;- -$:*‘ ﬁ@med before the pit disintegrates.
I US INC e se t‘h‘é\pure fission bomb efficiency from 20% to 40
o Allov s fIS jaterial for a given yield.
\adia N rntefference (RI) by using less Plutoniugg
)€ particularly susceptioles
" if exposed to the intense radiation of a nearby nucle
___means one nuclear explosmn can make all other nue Jear eapor 0se D
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Staged Thermonuclear Weapons
(Teller-Ulam design):

Diagram explanation:

5. Compressad and
firing; primary (fission bomb) compressing plulonium ¥-rays which reflecl becomes plasma, heated, lithium-&
al top, secondary {fusion  core into supercriticality along the inside of comprassing sacondary, deuteride fusl begins
fuel) at bottom, all suspended and beginning a fission the casing, irradiating and plutonium sparkplug  fusion reaction, nautron
in polystyrens foam. reaction, the polystyrens foam, begins to fission, flux causes tamper to fission,
A fireball is starting to farm...

1. Warhead before 2. HE fires in primary, 3. FlmhnlnghTﬁma emils 4. Polystyrene foam

(diagram taken from Wikipedia)



10.

Steps explanation:

FlSSlon weapon (primary) is placed at one end of the warhead casing
hegedetonated, |t first releases X-rays. —

0 a space surrounding the secondary pa .
deuterium fusion fuel encase ranium

“plastic 108
essentially just

Then the temper gets héated and ablates (causing *f-- B
Capsule is compressed to perhaps 1/30 of its original | diameter, feachesidr P T
exceeds 1000 times its original density. '

Fissionable rod experience an extremely violent shock wave that will he_at it to
high temperatures cause to compress and doing so increases its density by a
factor of about 4 and cause the rod to become super—critical.

As the rod undergoes fission, it releases neutrons into the surrounding =
deuterium and causes some deuterium to become tritium.

Then the high temperature ignites the deuterium and tritium fuel and cause
fusion reaction.

,fAs fusion reaction explodes, it releases neutron and cause the temper to
ission.



0. 0

RO

o



sl g f
Ll ’ .'
P &
R =
o 8
. g

' [ .
= g
n.l.“l =
= ¥
sl by the
O
Ig and
e
[ e ¥
J 18 = W
i s 5L
L] {2 g
~ a5
i v
4oe 'sssscvescocos oo-'& F Ay
LE | — |
I L 4
I, = | -
— |
o 1 B
-, n
-
- ; N S B
I -
o] 'r
A |l' .!l' J
’.
« R

(picture takén 45!, y

i
_“ 'Eommlsgdn) qﬁﬁ (picture taken from US Atomic Energy Commlss‘gon)

J: ¥ A '
- . 1»!‘.:_',_

b € “ :
# 2y -Ptl‘educed a !f'lo 4 megat
i (fI-SSIon only housand |

e eThe flrebali Was over 3 mlles

a E"
3 S .

e

o o= . s -
¢ ."'.,-'3;-‘{?:'-:."_ s

iy ™
. i
R
3
.
"

S



- b * -
iy
e . % Nn 4

Lt
S,

BOGAIRIKK -
TEITER /

Before explosion After explosion
(pictures taken from Wikipedia)

— The blast created a crater 6,240 feet in diameter and 164 feet deep
— stripped the test islands clean of vegetation
— the water around the blast site boiled for up to twelve hours afterwards



King of Bombs

most powerful nuclear explosive ever detonated

Developed by the Soviet Union

~50 megaton bomb

tested on October 30, 1961 in Novaya Zemlya

Detonate at a height of 4,000 m over the land surface.

The explosion could be seen and felt in Finland

Compare to the largest one tested by U.S. which was 15 megaton.

(above pictures taken from
http://nuclearweaponarchive.org/)
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