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[bookmark: _Toc381954906][bookmark: _GoBack]Explaining resistance in terms of the particle model
A metallic structure consists of metal ions (metal atoms with an electric charge) and a sea of free moving electrons. Normally the motion of these electrons is random due to their thermal energy. However, if a voltage is put across a section of a conductor, the negatively charged electrons are attracted to the positive (+) battery terminal and there is a net drift of the electrons in this direction. As the electrons move, collisions between the electrons and the metal ions occur. This is the cause of resistance.
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Resistance is defined as the opposition to the flow of charge; the opposition comes as a result of these electron–metal ion collisions. Energy transfer takes place during these collisions. The electrical energy of the electrons is transferred to the metal ions as vibrational kinetic energy. This is the reason that current can have a heating effect (remember that a higher average kinetic energy of the particles is recorded as a higher temperature). 
Most materials (excluding superconductors) have some electrical resistance and so some of the electrical energy of the electrons will be converted into heat energy as a current passes through it. If the current is kept low then the heat energy produced by the flow of current can dissipate into the surrounding environment and the substance can remain at room temperature. If the energy transferred from the current does result in a temperature rise then, for metals, the resistance increases. More vibration of the metal ions means that collisions between metal ions and electrons are more likely and the resistance to current flow increases. For example, when electric current passes through the filament of a light bulb, the filament heats up and causes the resistance to increase.
The reason a voltage needs to be maintained across a component to keep current flowing is because of resistance and the fact that electrical energy is being continually converted into vibrational kinetic energy which manifests itself as heat. A battery or other electrical power source supplies the necessary voltage. If a substance had zero resistance (e.g. a superconductor) then once a current was set up there would not need to be a voltage across it to maintain the current, because electrical energy would not be continually transferred into heat in the substance.
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