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Nuclear Weapons were Invented in the 
 1940s by the United States 

n  Physicists in the 1930s saw the 
possibility of using nuclear reactions to 
produce hugely powerful bombs 

n  Many physicists fled to the US to avoid 
Hitler 

n  The US was attacked by Japan in 1941 
n  A group from the University of California 

produced two bomb designs from 1943 
to 1945 

n  One of each design was dropped on 
Japan to end World War II 

n  The University of California still designs 
all US nuclear weapons 



Other Countries were Trying to Produce Nuclear 
Weapons but the US was First 

n  Japan and Germany were 
actually trying during WWII 
but failed 

n  The Soviet Union used 
espionage from the US 
program to be the second 
nuclear power in 1949 

n  UK, France, China followed 
n  These five states have 

signed the Nuclear 
Nonproliferation Treaty 
(NPT) and are legally defined 
as Nuclear Weapons States 
(NWS) 

n  Other states have tried and 
failed or been pressured to 
quit 

n  South Africa, 7 bombs 
dismantled 

n  Iraq, Taiwan, Sweden, 
Switzerland, Norway, 
Yugoslavia, Argentina, Brazil 

n  IAEA is currently accusing 
Iran of trying to obtain 
weapons through its civil 
nuclear program 



Four More States Have Nuclear Arms but Cannot be Legally Considered as 
Nuclear Weapons States 

n  India, Pakistan and North Korea have 
tested weapons 

n  Israel remains silent but probably did 
one test 
•  The US is a party to Israel’s Safeguards 

n  North Korea quit the NPT rather than 
cooperate with IAEA 

n  Three states have not signed the NPT 
and are not subject to its rules 

n  Several of them have limited IAEA 
inspections but they cannot be forced 
to cooperate further 

n  None of the states with weapons used 
their civil power programs to 
proliferate except Pakistan 



Uranium is One of Two Fissile Nuclear Materials that 
can be Used to Make a Nuclear Bomb 

n  Uranium is a naturally occurring 
mineral that can be mined in 
the usual way 

n  Uranium mined from the ground 
cannot be used in a bomb: it 
must be enriched 

n  Enrichment is a very expensive 
and difficult process 

n  Enrichment is the problem for a 
state that wants nuclear power 
or weapons 

n  Uranium enriched for weapons 
is extremely pure and called 
Highly Enriched Uranium (HEU) 



Plutonium is a Man-Made Element Made from Uranium in a 
Nuclear Reactor 

n  Plutonium is far more difficult and 
expensive to produce than enriched 
uranium 

n  It is an alternative path if there is no 
enrichment 

n  Special types of military reactors are 
usually necessary 

n  Bombs made from plutonium are much 
smaller than uranium bombs 

n  Plutonium is a very toxic and 
dangerous material to work with 

n  In addition to a reactor you need a 
very expensive and dangerous 
chemical plant called: Reprocessing 

n  Plutonium is also produced as a 
byproduct in nuclear power stations 



Gun-Type Nuclear Weapons are Crude, 
 Inefficient, and Generally Obsolete 

n  A gun-type weapon simply throws two masses of uranium (plutonium 
will not work) at each other to produce a critical mass 

n  If the mass is large enough (about 60 kg) there will be a huge 
explosion 

n  Gun-type weapons are very crude and very inefficient 
n  They require large amounts of highly enriched uranium which is a 

barrier to their use 
n  Hiroshima was a gun-type weapon that had never even been tested 
n  South Africa's weapons were gun-type. 



Implosion Fission Weapons are 
 the Modern Standard 

n  They use ordinary chemical 
explosives to compress fissile 
material to a tiny ball 

n  This ball explodes efficiently 
n  Development of implosion 

weapons is complex and 
highly scientific 

n  It was first done in 1945 with 
slide rules and is becoming 
easier for developing 
countries, even non-state 
groups 



Thermonuclear Weapons are the Standard for 
all Nuclear Weapons States 

n  They are popularly called “Hydrogen 
Bombs” because they use an isotope 
of hydrogen called deuterium 

n  They are vastly more powerful than 
simple fission bombs 

n  They are complicated to design and 
build 

n  They normally need testing because 
they are so complex 



The Main Nuclear Proliferation Concern is Fission 

n  Fission bombs are very destructive 
n  You don’t need hydrogen bombs to 

be a nuclear state or terrorist 
n  Most of the concern is about 

preventing access to fissile 
materials  
•  Highly enriched uranium  
•  Plutonium 



Nuclear Explosives have been Used in Many Different Weapons 
Systems 



Nuclear Explosives are Tested in Many Environments;  
Even for Peaceful Purposes 



Most Radioactive Materials 
 are Not Nuclear Materials 

n  Nuclear materials are only: 
•  Uranium in natural, enriched or depleted form 
•  Most isotopes of plutonium 
•  Thorium 
•  The man-made isotope uranium-233 

n  There are hundreds of other radioactive isotopes used in trade 
and industry; they do not fission! 

n  IAEA Safeguards have nothing to do with controlling simple 
radioactive materials 

n  IAEA does provide international guidelines on safety and 
transportation only 

 
Most Illegal Trafficking Incidents do not Involve Nuclear Materials, 

only Radioisotopes 



1953 is a Key Date in 
the History of 
Nuclear Arms 
Control 

n  Then US President Eisenhower proposed 
his Atoms for Peace initiative at the UN 

n  Nuclear energy would be encouraged 
throughout the world 

n  Control of nuclear arms was a key 
element 

n  The US generally agreed to share 
information about producing nuclear 
materials and nuclear power, but nothing 
about weapons 

n  Both the US and USSR began supplying 
nuclear technology to states they were 
trying to bring into their respective 
spheres 

n  This is why you find a Russian research 
reactor in Cairo and Libya; American 
reactors in Tehran and Istanbul 



The International Atomic Energy Agency - IAEA - is an 
Important Part of Atoms for Peace 

•  IAEA has many functions 
•  Verification of fissile nuclear 

materials worldwide 
•  Advice to developing countries 

and nuclear standards 
•  Financial assistance grants to 

developing countries to apply 
nuclear technologies:  energy, 
medical, isotope technology 

•  Promotion of nuclear energy 
•  Nothing to do with weapons, of 

course! 

•  IAEA is associated with the 
United Nations – NOT part of 
the UN 

•  It employs about 2000 people 
•  When it finds problems it 

reports them to the UN Security 
Council – NOT the UN Secretary 
General 

•  It has done some very special 
investigations like Iraq but this 
is not normal 

•  It carries out verification – NOT 
nonproliferation 

•  For example it cannot sanction 
or penalize 



Who are the Critical Players in IAEA? 

•  Most visible is the Department of 
Safeguards (SG) 

•  The Department of Technical 
Cooperation (TC) provides Grant Money 
to developing states 

•  Departments of Nuclear Energy, 
Nuclear Safety and Security assist 
developing countries with nuclear 
technology 

•  Office of Legal Affairs helps countries 
with nuclear enabling legislation 

•  UAE, Turkey, Jordan today 

•  People in IAEA resent being called 
Nuclear Watchdogs! 

 

  



Safeguards is an Important IAEA Term 

n  Safeguards is essentially a 
verification task 

n  It means auditing nuclear 
materials declarations 

n  IAEA audits what is known 
n  In general they do not search for 

unknowns 
n  This is accountancy work 
n  It uses highly technical measuring 

systems and old fashioned 
spreadsheet auditing 

n  It is not supervision 
n  It is not direction 



Safeguards is a Voluntary System 

n  It is implemented by 
agreements with states, with 
the status of treaties 

n  3 states outside the NPT 
declare only part of their 
activities 

n  States inside the NPT 
execute agreements that 
require them to declare all 
nuclear materials and 
activities 

n  This is why: 
n  Israel has not signed the NPT 

or offered its weapons 
activities for monitoring 

n  It has no legal obligation to 
do so 

n  Iran has signed the NPT and 
executed a safeguards 
agreement in 1974 

n  It is bound to declare all 
nuclear materials and 
activities to IAEA 

It is a Matter of International Law; 
Not what you Personally Might Think is Fair! 

   



Here is What You Should Try to Remember 

n  Uranium and plutonium are fissile materials that can be used to 
make nuclear explosions 

n  They are radioactive and fissile 
n  Dozens of other elements are radioactive but they cannot 

produce a nuclear explosion. 
n  Five states signed the NPT and are legally designated as 

nuclear weapons states 
n  Four other states have nuclear weapons but are not allowed to 

be legally nuclear weapons states 
n  States that sign the NPT and make legal agreements with IAEA 

must comply with rules 
n  States like Israel never signed the NPT and they do not have to 

comply with IAEA 


