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The dynamical theory of electromagnetic fields was presented 
by James Clerk Maxwell in 1864 [1]. A more rigorous treatment 
of this was published later in 1873 as treaties where he used 
Cartesian coordinate system developed by Rene Des Cartes 
[2]. The theoretical foundations put forward by Maxwell have 
remained almost same over a period of more than 150 years. 
However, over the years it has undergone significant changes. 
These were when Oliver Heaviside reduced the equations to 
four simple forms followed by experimental verification by 
Heinrich Hertz of what Maxwell conjectured and finally due to 
Joseph Larmour who introduced electrons in the electromagnetic 
theory [3]. These interpretations had revolutionary influence on 
electromagnetic field theory leading to that what we go through 
in numerous modern electromagnetic books.

Fig. 1: Vortex Model of Ether as Proposed by Maxwell to Explain 
Displacement Current

The tutorial covers the developmental aspects of electromagnetic 
theory and tries to revisit the thoughts that Maxwell had in his 
conjecture. It must be emphasized that Maxwell did not live to 
see the beautiful set of equations that we generally know today as 
“Maxwell’s equations” (Einstein preferred to call it as Maxwell 
Heaviside equations).  Ironically, Maxwell lay the foundation 
of electromagnetic theory as an exact science but did not know 
that this theory could explain Physical phenomena that cannot be 
explained by mechanical laws. Maxwell believed in mechanics to 
such an extent that he even tried to explain displacement current by 
developing a mechanical model of ether (Fig. 1) [4]. An illustration 
of an overview of electromagnetic field theory that we know in 
present from is given in Fig.2. We hope this revisit to historical 
perspectives of the transformation of electromagnetic laws that set 
the foundation will be significant in simplifying the understanding 
ability of undergraduate students by answering the question put 
forward in the title.

Fig. 2: Overview of Electromagnetic Laws
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