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STUDNENT EXAMPLE 3
Chemistry Period 1

20 May 2016

Little Boy

Little Boy was a nuclear bomb that was dropped, by the United States, on Hiroshima, Japan. Killing an estimated 90,000 people, the bomb has been studied and examined in the years since the explosion. In chemistry class we looked at the reason behind the uniqueness of the bomb and why it killed so many people. We were trying to answer the question "what made the nuclear bomb, dropped oh Hiroshima, different from all previously used bombs (part one), and how did it cause a loss of life after detonation and for years to come (part two)?"

Part One: 

           The bomb was different from other bombs that have been used in past warfare because Little Boy was a nuclear bomb, a type of bomb that is powered by a nuclear reaction instead of a chemical reaction. The bomb released very large amounts of dangerous energy. Breaking the Law of Conservation of Mass, nuclear reactions convert some of the reactants mass into energy, not just products that have the same mass as the reactants. Einstein's equation states that E=MC ^2. This means the mass (M) multiplied by the speed of light (C) can produce large amounts of energy, such as nuclear reactions. 

Detonated above ground, Little Boy was powered by the fission of Uranium-235. In our Explain Everything video's, the class said that fission is an atom breaking apart and fusion is two things coming together. In a reaction of nuclear fission, the nucleus of the atom is split, leaving the reactant and product radioactive. Because any element above the atomic number 82 is radioactive, and uranium is number 92, it is an element that is radioactive and so are its isotopes such as U-235, U-238, and U-239. Uranium can also undergo nuclear fission, which powered Little Boy.  

Nuclear Fission of Uranium-235
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Part Two:


There are many reasons for the loss of life caused by Little Boy. One of the causes of death is the leftover reactants and products of the bomb. According to the fission equation (above), the products of the reaction will be daughter atoms, neutrons, and energy. In class, we did a PHET computer simulation of the fission of U-235. The uranium fuel in Little Boy was 80% U-235 (enriched uranium,) and 20% U-238. The leftover uranium was U-235, U-238, and U-239, which were left unfissioned.  

Causing a chain reaction, the neutrons shot into the uranium in the front of the bomb allowed more U-235 to undergo fission. This also allowed more daughter atoms, neutrons, and energy to be released after detonation. We worked with a computer model that showed how the fission of U-235 works. The model also illustrated how the neutrons created a chain reaction throughout some of the enriched uranium. Neutrons are needed to start fission; however neutrons are also a product. When the three neutrons are released in the beginning, of the reaction, it allows the chain reaction to begin and the fission to fuel itself. 


Uranium, a radioactive element, can undergo not only fission but also nuclear decay. This decay could have exposed residents of Hiroshima to alpha, beta, and gamma radiation, which go hand in hand with nuclear decay. Alpha particles consist of two protons and two neutrons, while beta particles have just one high-speed electron. According to Key Concept 15, gamma radiation is high-energy electromagnetic radiation. These gamma rays are emitted during the decay of a radioactive element. Unfortunately, gamma rays can only be fully blocked by lead, making people exposed to them at high risk. On the other hand, alpha particles can be blocked by paper and beta particles by aluminum. During the decay of U-238, alpha and gamma radiation are released. 

Nuclear Decay of Uranium-238
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The initial causes of death are almost countless and occurred immediately after the explosion. The initial radiation, which took effect on Hiroshima just 1 minute after the explosion, could have led to short term exposure of extremely high doses of gamma radiation. People who are quickly exposed to such large amounts of this radiation had increased chances of experiencing radiation sickness. When someone has radiation sickness it damages their cells and, eventually, their DNA. According to the Radiation Part 2 worksheet, symptoms of radiation sickness include nausea, vomiting, hair loss, decreased blood cells, ulcers, and other things. 

Unfortunately, radiation sickness was not the only thing initially killing Hiroshima residents. Vaporizing people and buildings, the thermal energy emanated from Little Boy had a temperature of 15,000 °C. This thermal energy caused fires and death and is linked to thermal radiation. Thermal radiation is inversely proportional to the square distance from the explosion. When the distance from Little Boy is doubled, the thermal energy people experience decreases by a fourth. 

According to Key Concept 25, a shockwave is extreme movement of air at a high velocity. Much like thermal energy, the shockwave of Little Boy crushed buildings, therefore killing to people inside and around them. While being in a house or other structure may have protected some people from some gamma radiation, it may have aided the demise of many people trapped in burning and falling buildings. 
In the aftermath of the explosion of Little Boy, many Hiroshima residents died due to residual radiation, which was present in the city for many years to come. After a lot of exposure to radiation, some people experienced a decrease in white blood cells, damage to skin, and hair loss. The decay of daughter atoms created residual gamma and beta radiation. If inhaled or ingested during decay, uranium could create a mutation in DNA. This happens when the bonds in the DNA are broken directly or indirectly. When DNA breaks, it leads to severe cell damage. 

 Fallout is the product that remains unfissioned such as the neutrons, uranium and radiation. Fallout helps to create the DNA mutations as well as cancer, both of which are residual. Cancerous cells are cells that improperly multiply uncontrollably. Radiation induced cancer was not present in Hiroshima residents for 2-10 years. Tumors can be present in people exposed to radiation for 10 years and leukemia appears after just two years. Cancer rates increased 0.17% per rem of radiation that an individual is exposed to. Therefore, people exposed to large doses of the bomb’s radiation suffered severely high cancer rates. While most victims were killed with the initial radiation and effects of Little Boy, many suffered painful deaths and diseases for many years after the explosion.
Little Boy, the first nuclear bomb to be used, killed about 90,000 people when it was dropped on Hiroshima, Japan. Many people were killed in the explosion and by the initial effects of the detonation. Radiation sickness, thermal energy, and shockwaves are among the top killers of people who died immediately after the bombing. In addition to this, many residents of the city were killed in the years to come. This is because of the gamma radiation and DNA mutations that led to cancer.                                                                                                                                          
