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RADIOACTIVITY: spontaneous emission of penetrating rays

Henri Becquerel first discovered radioactivity while looking for x-rays

Pierre & Marie Curie identified radioactivity as a property of certain atoms

ALPHA PARTICLES: helium nucleus; 2 neutrons & 2 protons; atomic mass = 4; atomic # = 2; charge of +2; have low penetration- can be stopped by a page of paper; highest ionization energy

BETA PARTICLES: -1 charge; medium penetration; medium ionization power

GAMMA RAYS: the highest energy electromagnetic waves; uncharged; highest penetration; lowest ionization

NUCLEAR EQUATIONS: describe what goes on when nuclei split, fuse, or release radiation; Know how to write them for alpha, beta & gamma decay

RADIOACTIVE DECAY SERIES: sequential reactions of alpha & beta emissions that change a larger unstable nucleus to a smaller, stable nucleus 


The three natural decay series are the uranium series, the thorium series, & the actinium series. U-238 goes thru 8 alpha & 6 beta decays to reach stable Pb-206


All natural nuclei w/ more than 83 protons (bismuth) exhibit radioactivity

RADIOACTIVE DECAY CONSTANTS: describe how often radioactive decays take place

HALF-LIFE: amount of time that elapses when half of the nuclei in an element decay to from another element

STRONG NUCLEAR FORCES: hold protons in the nucleus together; effective over vary small distances (< 10-15m). Created to explain why matter does not fly apart

BELT OF STABILITY: identifies the nuclei that do not undergo radioactive decay. Nuclei > 82 protons frequently demonstrate alpha decay. Nuclei < 83 protons that plot above the belt of stability can be predicted to under go beta decay

NUCLEAR FISSION: when a large atom splits into smaller atoms, neutrons & lots of energy 



U-235 --> Ba-139 + Kr-94   
or  
U-235 --> Cs-144 + Rb-90 

The released energy comes from some mass being converted into energy according to E = mc2 where c = speed of light (3.0 x 108 m/s)

CHAIN REACTION: self-sustaining fission process where neutrons form earlier reactions cause new reactions

CRITICAL MASS: smallest mass of a fissionable substance that can sustain a chain reaction 

SUPERCRITICAL MASS: amount of fissionable material that can support an explosion

TRANSURANIUM ELEMENTS: elements with atomic #’s greater than 92

TRANSMUTATION: any process that converts 1 element into another

NUCLEAR FUSION: combining 2 or more smaller nuclei (low atomic #) into 1 larger nucleus, releasing great amounts of energy. For 2 hydrogen atoms to fuse into Helium, it would take temperatures close to 100 million oC. It would use abundant fuels, only low-level radioactive waste, & produce huge amounts of energy

MASS DEFECT: the difference between the mass of an atom and the total mass of all its components

NUCLEAR BINDING ENERGY: the energy required to separate all the protons & neutrons in the nucleus

