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CHAPTER OVERVIEW

6: Steady Current and Conductivity
In practice, we deal with two physical mechanisms for current: convection and conduction. The distinction between these types of
current is important in electromagnetic analysis. Convection current consists of charged particles moving in response to
mechanical forces, as opposed to being guided by the electric field (Sections 2.2 and/or 5.1). An example of a convection current is
a cloud bearing free electrons that moves through the atmosphere driven by wind. Conduction current consists of charged
particles moving in response to the electric field and not merely being carried by motion of the surrounding material. In some
materials, the electric field is also able to dislodge weakly-bound electrons from atoms, which then subsequently travel some
distance before reassociating with other atoms. For this reason, the individual electrons in a conduction current do not necessarily
travel the full distance over which the current is perceived to exist. The distinction between convection and conduction is important
because Ohm’s Law (Section 6.3) – which specifies the relationship between electric field intensity and current – applies only to
conduction current.

6.1: Convection and Conduction Currents
6.2: Current Distributions
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6.6: Power Dissipation in Conducting Media
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