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E=MC2

Nasa

The mass energy of  1kg of  
material could provide 35 
megawatts for 80 years.



FISSION

Imagine you are holding a hockey puck. In that puck is everything you need to power your home, 
feed you, transport you, power your vacations, produce your clothing and provide heat for your 
entire life. It also contains all the byproducts and waste you would generate by doing so. It may 
seem unbelievable, but that is the total amount of  nuclear fuel you need to power your entire life.



https://xkcd.com/1162/



OKLO, GABON

Duke Energy

Natural nuclear reaction site, 1.7B years ago





HISTORY : MANHATTAN PROJECT

Chicago Pile 1



DEMON CORE
HISTORY : MANHATTAN PROJECT

https://arsmagine.com/others/the-demon-core/

https://www.nps.gov/

Louis Slotin





AUGUST 6, 1945

HIROSHIMA

“LITTLE BOY”

90,000-166,000 DEAD

AUGUST 9, 1945

NAGASAKI

“FAT MAN”

60,000-80,000 DEAD







August 29, 1949

РДС-1



HISTORY : FIRST RECTORS
1951 - Arco, Idaho

https://www.travelobscura.com/



HISTORY : FIRST RECTORS
Atoms for Peace 1953

https://www.iaea.org/

“To stop there would be to accept helplessly the probability of  civilization destroyed, the 
annihilation of  the irreplaceable heritage of  mankind handed down to us from 
generation to generation, and the condemnation of  mankind to begin all over again the age-old 
struggle upward from savagery towards decency, and right, and justice. Surely no sane member 
of  the human race could discover victory in such desolation.It is with the book of  history, and 
not with isolated pages, that the United States will ever wish to be identified. My country wants 
to be constructive, not destructive. It wants agreements, not wars, among nations. It wants itself  
to live in freedom and in the confidence that the peoples of  every other nation enjoy equally the 
right of  choosing their own way of  life.”



“For space science, like nuclear 
science and all technology, has no 
conscience of  its own. Whether 
it will become a force for good or ill 
depends on man, and only if  the 
United States occupies a position 
of  pre-eminence can we help 
decide whether this new ocean 
will be a sea of  peace or a new 
terrifying theater of  war.”

JFK 1962 “Address at Rice University 
on the Nation's Space Effort”



ASIDE: SUBMARINES, AIRCRAFT CARRIERS



GEN 1/2/3 REACTORS



ACCIDENTS

Fukushima3Mile Island
 Chernobyl




SAFETY/DEATHS
Compared to other energy sources



https://globalenergymonitor.org/projects/global-nuclear-power-tracker/tracker-map/



URANIUM MINING

Edward Burtynsky, 


Uranium Tailings #13, 


Husab Uranium Mine, Namibia, 2018




URANIUM MINING



GEN 4 REACTORS
Reactor at Shidaowan plant in China’s eastern Shandong province



GEN 4 REACTORS

Terrestrial Energy ISMR



SMRS



SMRS



https://xkcd.com/2115/



https://xkcd.com/2115/



RTG

VOYAGER PROBES



RTG

CURIOSITY & 
PERSEVERANCE 
ROVERS



FUSION



FUSION ITER



FUSION ITER



FUSION ITER



FUSION EAST



FUSION NIL



FUSION NIL



FUSION NIL


