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Introduction 

My background: - 

 

 Nuclear submarine engineer- U.K. 

 Nuclear safety inspector ï Canada 

 Senior posts ï Nuclear Regulator 

 Nuclear Safety Commissioner 

 Nuclear Consultant 
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Aim of Talk 

Â Show that nuclear energy means 

much more than electrical power 

 

Â Avoid controversy ~ at least until 

question time! 
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Topics of Discussion 

 

Â A bit of theory!!!!!! 

 

Â Uses of Nuclear Energy 

 

Â Discussion/Questions 



Disclaimer 

Not a medical expert! 

5 



6 

What is Nuclear Energy? 
 

Â Fission *** 

 

Â Fusion 

 

Â Energy from particle collisions *** 

 

Â Isotope decay energy*** 
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Fission 
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Fission (cont) 

Â The products of fission are 

ÉHeat  

É Isotopes 

ÉNeutrons 

ÉOther radiation 

 



What are Isotopes? 
Â An element ( eg Carbon) is defined 

by the number of protons in its 

nucleus. 

Â All Carbon atoms have 6 protons 

Â Isotopes of Carbon have differing 

numbers of neutrons 

Â Carbon 14 has 6 protons and 8 

neutrons and is unstable with a 

half life of 5730 years ( used to 

date previously living things). 
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Decay / Particle 
Emission 

Â Nucleus can emit energy if unstable or struck by 
energetic particle 

Â Energy may be in several forms 

ÉNeutrons 

É Positrons - +ve charge 

Éȷlpha 

É Beta particles: Electrons ï ve charge 

ÉGamma Rays 

ÉHeat 
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Nuclear Fuel Cycle 

 
Isotopes 

Other Reactors 
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Uranium Mining & 
Processing 

Â Canadian mines now all in Saskatchewan & NWT 

Â High grade ore 

Â Processing in Ontario and Alberta 

Â Canada supplies about 30 % of world uranium 
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USES OF NUCEAR ENERGY IN                                                                            
CANADA 
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Electrical Power 
Generation 

Â About 13% of Canadaôs electricity 

É~ 50% of Ontarioôs electricity 

É 16 Operating Reactors in Ontario 

É 2 being refurbished 

É 1 Operating Reactor in Quebec 

É 1 Reactor in Nova Scotia being 

refurbished 
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Bruce B Nuclear Station 
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Nuclear Power Reactors in Canada 
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Electricity Production 

Â Give an example or real life 

anecdote 

Â Sympathize with the audienceôs 

situation if appropriate 



Production of Isotopes 

Â Cobalt 60 generated in nuclear 

power stations 

 

Â Most other isotopes made in 

special reactors by bombarding 

uranium targets with neutrons 

 

Â Isotopes can be produced by other 

methods 
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Medical Uses 
 
Â A very active and expanding 

activity in Canada. 

 

Â At least 1 in 4 hospital patients 

have some contact with radio-

isotopes. 

 

Â Two main aspects:- 

ÉDiagnosis 

É Treatment (Therapy) 
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Diagnosis 

Â Examples: 

 

 

É Gamma Scans 
Î Bone & Heart Scans 

Î Technicium 99 

Î Other isotopes 

 (Isotopes from reactors) 

 

É PET scans (Positron Emission Tomography)
  
Î (Isotopes from high energy collision devices 

e.g. Cyclotrons )   
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Gamma Camera 

 



TERMINOLOGY: 

PET -  Positron Emission Tomography 

 

MRI  - Magnetic Resonance Imaging 

 

CAT ï Computer Automated Tomography 
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CAT Scanner 



MRI Scanner 
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PET Scanner 
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Radiation Therapy (1) 

Â Brachytherapy ï  

É source placed in the body close to 

or in organ being treated 

 

ÉNumerous isotopes used ï 

depending on dose required and 

time of exposure 

 

É Iridium 192, Strontium 90, Gold 

198, Cesium 137, Iodine 125 
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Bracytherapy sources 

Â Iridium ñseedsò for prostate 

implants 
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Brachytherapy Machine 

 



Stories 

Â Golden balls 

 

Â Lead lined coffin 
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Radiation Therapy (2) 

Â Teletherapy  

ÉUse of external high energy 
focused radiation to treat tumors. 

 

É Sealed Radio isotopes ( Cobalt 60) 

 

ÉMedical Accelerators 

accelerated electron beam hits a 
heavy metal target and produces 
high energy x-rays from the 
nucleus 
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Cobalt Machine 
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Medical 
 Accelerator 
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Industrial Uses 

Â Employed all over Canada 

 

É Sterilization ï Irradiators 

É Industrial Radiography 

É Level and thickness measurement 

ÉOil well ñloggingò 
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Industrial Irradiators 

Â Mostly for bulk medical equipment 

Â Use cobalt rods produced at the Bruce reactors 
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Gamma Radiography 

Â Large Pipelines 

 

Â Construction and fabrication welds 

 

Â Finding bodies in concrete 
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Radiography òCameraó 

 


