Notes on Atomic Bombs
Truman-president

Atomic Bombs- WW II against Japan- Little Boy(Hiroshima, Mon, Aug 6, 1945) & Fat Man(Nagasaki, Thurs, Aug 9) after Japan refused an ultimatum.

Little Boy- gun-type bomb fission of U-235 by bombardment of neutrons. Subsequent release of 2 neutrons keeps chain reaction going as long as there is critical mass.
Deaths- 70K & 40K casualties. 200K with cancer casualties in a few years.

At least 1/2 died the first day of flash burns or falling debris.
During the following months the rest died from radiation sickness

Little Boy- 9”x2”




Uranium-235

~60 TJ= 15kilotons of TNT
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 Fat Man 11” x 5”. 10K lbs, 40% bigger explosion than Little Boy
Fission of Pu-239
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Trinity test of Fat Man had a tower to drop the neutrons from 100ft
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The Gadget- the word bomb would never be used.

Implosion-32waves implode 




There were still almost 200,000 people in the city below the bomb when it exploded.  The hurriedly-targeted weapon ended up detonating almost exactly between two of the principal targets in the city, the Mitsubishi Steel and Arms Works to the south, and the Mitsubishi-Urakami Torpedo Works (right) to the north.  Had the bomb exploded farther south the residential and commercial heart of the city would have suffered much greater damage.  

In general, though Fat Man exploded with greater force than Little Boy, the damage at Nagasaki was not as great as it had been at Hiroshima.  The hills of Nagasaki, its geographic layout, and the bomb's detonation over an industrial area all helped shield portions of the city from the weapon's blast, heat, and radiation effects.  The explosion affected a total area of approximately 43 square miles.  About 8.5 of those square miles were water, and 33 more square miles were only partially settled.  Many roads and rail lines escaped major damage.  In some areas electricity was not knocked out, and fire breaks created over the last several months helped to prevent the spread of fires to the south.  


Although the destruction at Nagasaki has generally received less worldwide attention than that at Hiroshima, it was extensive nonetheless.  Almost everything up to half a mile from ground zero was completely destroyed, including even the earthquake-hardened concrete structures that had sometimes survived at comparable distances at Hiroshima.  According to a Nagasaki Prefectural report "men and animals died almost instantly" within 1 kilometer (0.62 miles) of the point of detonation.  Almost all homes within a mile and a half were destroyed, and dry, combustible materials such as paper instantly burst into flames as far away as 10,000 feet from ground zero.  Of the 52,000 homes in Nagasaki, 14,000 were destroyed and 5,400 more seriously damaged.  Only 12 percent of the homes escaped unscathed.  The official Manhattan Engineer District report on the attack termed the damage to the two Mitsubishi plants "spectacular."  Despite the absence of a firestorm, numerous secondary fires erupted throughout the city.  Fire-fighting efforts were hampered by water line breaks, and six weeks later the city was still suffering from a shortage of water.  A U.S. Navy officer who visited the city in mid-September reported that, even over a month after the attack, "a smell of death and corruption pervades the place."  As at Hiroshima, the psychological effects of the attack were undoubtedly considerable.  

As with the estimates of deaths at Hiroshima, it will never be known for certain how many people died as a result of the atomic attack on Nagasaki.  The best estimate is 40,000 people died initially, with 60,000 more injured.  By January 1946, the number of deaths probably approached 70,000, with perhaps ultimately twice that number dead total within five years.  For those areas of Nagasaki affected by the explosion, the death rate was comparable to that at Hiroshima.  

The day after the attack on Nagasaki, the emperor of Japan (right) overruled the military leaders of Japan and forced them to offer to surrender almost unconditionally (the emperor remained head of state).







the red region contains the Pu and the green contains nuclear substance which give off neutrons.

Only 2.5 of the 13lbs of Pu unwent fission (20%) = 21kilotons of TNT or 88TJ = 8.8 x 1013 J or 88,000,000,000,000 J



detonated 1,800 ft in the air20,000ft H x 2mi W

4.7 square miles of the city were destroyed.
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