Nuclear Reactions Notes
I. Nuclear Reactions – reactions involving the protons and neutrons (nucleons) in an atom.
a. Fusion – the process of combining nuclei of atoms to make different atoms 

b. Fission – breaking up the nucleus of an atom

	
	Chemical Reactions
	Nuclear Reactions

	What part of the atom is involved?
	Outermost electrons
	Protons and neutrons in the nucleus

	How is the reaction started?
	Atoms are brought close together with high temperature or pressure, or catalysts, or by increasing concentrations of reactants
	High temperature is required or atoms are bombarded with high-speed particles

	Outcome of Rxn
	Atoms form ionic or covalent bonds
	The # of protons/neutrons usually changes

	Energy
	A (relatively) small amount absorbed/released
	A very large amount absorbed/released

	What are some examples?
	Burning fossil fuel, digesting food, housecleaning, making medicines/products
	Nuclear energy, x-rays, treating cancer, irradiating food, sun generating heat/light


II. Forces in the nucleus
a. Electromagnetic force – opposite charges attract and like charges repel

b. Strong nuclear force – this force attracts every proton and neutron to every other proton and neutron.
c. Weak nuclear force – this force is responsible for causing many forms of radioactive decay.
III. What is Radioactivity?

a. Radioactivity is any process where the nucleus emits particles or energy.  3 types of radioactivity are:
i. Alpha Radiation – a particle that has two protons and two neutrons is released from an unstable nucleus (an alpha particle)

ii. Beta Radiation – a neutron in the nucleus of a radioactive isotope splits into a proton and an electron.  The proton stays behind in the nucleus, but the electron is emitted (a beta particle)

iii. Gamma Radiation – The release of high-energy, electromagnetic radiation from a nucleus.
b. SI Units of Measure for Radioactivity – Gray (Gy) = 1 Joule/kg and measures absorbed dose.  Sievert (Sv) relates absorbed dose to biological damage of radiation, Becquerel (Bq) = 1 count/sec measures the quantity of a radioactive material that will have 1 transformation in one second.
IV. Half Life 

a. The half-life of a substance is defined as the time required for one-half of the atoms (in any size sample) to radioactively decay.

b. Radioactive elements have different isotopes that decay at different rates for example,

i. Oxygen-14 has a half-life of 71 seconds, Carbon-14 has a half-life of 5,730 years, and Thallium-232 has a half-life of 1.4 * 1010 years

c. The half-life equation is:  Nt = N0 × (1/2) ^ (t / t1/2)
i. Nt is the remaining quantity of the radioactive sample, N0 is the initial quantity of the radioactive sample, t is the time elapsed, t1/2 is the half-life of the decaying quantity

V. Isotope Notation – Sub/Super-scripts can be added to an element’s symbol to specify a particular isotope.
i. The atomic # is written as a subscript on the left of the element symbol.

ii. The mass # is written as a superscript on the left of the element symbol

iii. The ionic charge (if any) appears as a superscript on the upper right side.
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Vocabulary – Alpha radiation, alpha particle, beta radiation, beta particle, gamma radiation, gamma ray, emit/emission, fission, fusion, half-life, nucleons, protons, neutrons, electrons, quarks, nuclear reactions, chemical reactions, radioactive/radioactivity, radiation, isotope, radioisotope, stable, unstable, transmutation, strong nuclear force, weak nuclear force, electromagnetic force, chain reaction, critical mass, plasma, atomic number, mass number, isotope notation.
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