Outline: Nuclear Fission and Fusion

· Nuclear Fission 

· Messes up balance between strong nuclear force and repulsive electrical forces 

· 'splitting' the atom 

· U-235 + n -> Kr-91 + Ba-143 + 3n 

· these neutrons can then each cause another reaction 

· 'Chain' reaction 

· Larger piece, less relative surface area surface allows some neutrons to escape 

· Nuclear bomb 

· Fission Reactors 

· Nuclear fuel used to heat water 

· Very similar to conventional coal fired plant 

· Control rods - prevent meltdown 

· not enough U-235 to cause nuclear explosion 

· disadvantage is radioactive waste 

· once problem is solved will probably be many more nuclear plants 

· Breeder reactor 

· U-235 gives up neutrons 

· U-238 absorbs neutron 

· 2 beta decays to Pu-239 

· Advantage - energy + fuel 

· Disadvantages 

· complexity 

· cost 

· production of fissionable materials! 

· Mass - Energy Relationships 

· E = mc2 

· Mass nucleon in nucleus less than outside 

· Iron has lowest mass/nucleon 

· lost mass forms strong nuclear force 

· explains energy from fission and fusion 

· Nuclear Fusion 

· combination of light nuclei to form heavier nuclei 

· also releases energy  

· Controlling Fusion 

· Temp of millions of degrees 

· tends to destroy any material 

· use non-material container (non matter) 

· Magnetic Bottle 

· still hit energy wall - more energy to make bottle than returned 

· must get temps to 350 million degrees 

· Laser Fusion 

· 'pellets' of hydrogen bombarded by lasers 

· Cold Fusion  

· Palladium fusion 

