
Lecture 10 
Nuclear Weapons Effects 



Primary reference – we have posted on bCourses 

I have also cribbed from a talk by Alexander Glaser (Princeton, 2007), 
but whose primary reference was also Glasstone & Dolan, to be safe 



Effects in context of 2 weapons 

•  20	
  kT	
  Trinity	
  bomb	
  (fission)	
  
– h3ps://www.youtube.com/watch?v=7dfK9G7UDok	
  

•  15	
  MT	
  bomb	
  (fission-­‐fusion)	
  
– h3ps://www.youtube.com/watch?v=R5_9Gi7w19Y	
  



General categorization of physical effects 









For comparison, the Trinity fireball was ~ ¼ mile diameter 



















Penetrating power of radiation 



Units of radiation, both dose and biological effects 

•  Energy deposition per kilogram of any material 
 

•  Old:    Rad           =    0.01 Joule/kilogram 
•  New:      Gray (Gy)   =    100  Rads = 1 J/kg 

•  Relative biological damage due to the radiation 
 

•  Old:    Rem       =    Q � Rad 
•  New:      Sievert (Sv) =   Q � Gray 

Q =   Quality Factor 
    =      1   for  x, γ, β
   =   10   for  α
   =   20   for  neutrons 





LD50 (Lethal Dose for 50% of exposed population) = 500 rem 











Electromagne,c	
  Pulse	
  (EMP)	
  –	
  Starfish	
  Prime	
  (July	
  9,	
  1962)	
  

1.44	
  MT,	
  250	
  mi.	
  alRtude	
  
Major	
  electrical	
  destrucRon	
  
on	
  Hawaii,	
  898	
  miles	
  away	
  


