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IB ATOMIC AND NUCLEAR PHYSICS DEFINITIONS AND CONCEPTS

NUCLEAR MODEL OF THE ATOM: Mass and positive charge concentrated in tiny nucleus with negative electrons around it.

LIMITATION OF NUCLEAR MODEL: A classical atom would decay quickly since the electrons would spiral into the nucleus.

ATOMIC ENERGY LEVELS: Bohr and Planck proposed distinct energy levels for electrons (quanta).

NUCLIDE: A combination of protons and neutrons that form a nucleus.

ISOTOPE: Nuclei with the same number of protons but different numbers of neutrons.

NUCLEON: The particles in the nucleus (proton or neutron).

NUCLEON NUMBER, A: The number of nucleons in the nucleus.

PROTON NUMBER, Z: The number of protons in the nucleus.

NEUTRON NUMBER, N: duh! N=A-Z

RADIOACTIVE DECAY: A random and spontaneous process in which unstable nuclei emit a particle (disintegrate). The rate decreases exponentially with time.

NATURAL RADIOACTIVE DECAY: The emission of an alpha or beta particle.
NUCLEAR STRONG FORCE: The force that holds the particles of a nucleus together. It is strong enough to overcome electrostatic repulsion of protons and very short range so that nuclei don’t attract each other.

BINDING ENERGY: The amount of work required to pull apart the constituents of a nucleus. A large binding energy implies a stable nucleus.

MASS DEFECT: The mass of the particles of the separated nucleus is greater than when they are combined. Mass defect = mass of parts - mass of nucleus

EINSTEIN MASS-ENERGY EQUIVALENCE: (E = (mc2. The mass defect is equivalent to a change in energy which is calculated using this equation.

MeV: Mega-electron-volt is a convenient unit for measuring nuclear energies. The energy an electron would have if it were accelerated through 1 000 000 V

MeVc-2: Unit of mass calculated from Einstein relation when equivalent energy is measured in MeV.
BINDING ENERGY PER NUCLEON: A graph is plotted for each isotope which shows which nuclides are the most stable (the most BE/ nucleon).

NUCLEAR FISSION: A process where a large nucleus splits to make smaller ones. This is permitted when the BE/ nucleon of the products is lower than the initial nucleus. The difference in mass/ energy is released.

NUCLEAR FUSION: A process where small nuclei can combine to make a larger nucleus. This is permitted when the BE/ nucleon of the product is higher. The difference in mass/ energy is released.

RADIOACTIVE HALF-LIFE: The time taken for half of the nuclei in a sample to decay. OR The time taken for the activity to reduce to half of its original value
TRANSMUTATION: The process by which a nucleus changes by adding or removing nucleons.

UNIFIED ATOMIC MASS UNIT (u): The mass of one twelfth of the nucleus of a carbon-12 isotope

