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Efforts to understand the near‐Earth space environment and space  
weather increasing require studying geospace as a connected system of 
many parts. Historically, studies of the ionosphere, inner magnetosphere, 
outer magnetosphere, and solar wind have been performed by different 
groups of researchers using different mathemaƟcal formulaƟons to  
describe space plasmas. In order to gain a holisƟc understanding of all of 
geospace, one needs to first understand the relaƟonships between the 
many different mathemaƟcal formulaƟons. All of the historical theories of 
geospace electrodynamics can be viewed as limiƟng cases of a single  
theoreƟcal framework. This talk will review the historical formulaƟons 
used in ionospheric physics, inner magnetospheric physics, and outer 
magnetospheric physics, and show how they are all interrelated.  
Finally, many outstanding quesƟons in geospace  
science exist at the interfaces between regions where 
the limiƟng approximaƟons made in the historical 
theories are violated. 
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