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6.1: Convection and Conduction Currents
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.

This page titled 6.1: Convection and Conduction Currents is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or curated by
Steven W. Ellingson (Virginia Tech Libraries' Open Education Initiative) .

6.1: Convection and Conduction Currents by Steven W. Ellingson is licensed CC BY-SA 4.0. Original source:
https://doi.org/10.21061/electromagnetics-vol-1.

https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://phys.libretexts.org/@go/page/24274?pdf
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Electromagnetics_I_(Ellingson)/06%3A_Steady_Current_and_Conductivity/6.01%3A_Convection_and_Conduction_Currents
https://phys.libretexts.org/Bookshelves/College_Physics/Book%3A_College_Physics_(OpenStax)/20%3A_Electric_Current%2C_Resistance%2C_and_Ohm's_Law/20.2%3A_Ohm%E2%80%99s_Law_-_Resistance_and_Simple_Circuits
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Electromagnetics_I_(Ellingson)/06%3A_Steady_Current_and_Conductivity/6.01%3A_Convection_and_Conduction_Currents
https://creativecommons.org/licenses/by-sa/4.0
https://www.faculty.ece.vt.edu/swe/
https://vtechworks.lib.vt.edu/handle/10919/70959
https://eng.libretexts.org/@go/page/3930
https://www.faculty.ece.vt.edu/swe/
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.21061/electromagnetics-vol-1

