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Michael Faraday (1791-1867) conceived the electromagnetic phenomena in terms of

“lines of force” (“power lines”). To describe the electric/magnetic phenomena under analysis
he denominated “field” as the spatial region around the objects under investigation. This
conclusion can be draw from the following part of his book Experimental Researches in
Electricity [1]:
‘I will now endeavour to consider what is the influence which paramagnetic and
diamagnetic bodies, viewed as conductors, exert upon the lines of force in a magnetic field.
Any portion of space traversed by lines of magnetic power, may be taken as such a field, and
there is probably no space without them’ [1: §2806].
This same concept was adopted by James Clerk Maxwell as we can note from his
definition of electric field:
‘The Electric Field is the portion of space in the neighbourhood of electrified bodies,
considered with reference to electric phenomena’ [2: §44].
This definition was also followed by Sir Joseph John Thomson (1856-1940), Nobel
Prize in 1906:
‘the region in which the [electric] attractions and repulsions are observed is called the
electric field’ [3: 1]
The same definition was stated by Sir James Jeans (1877-1946):
‘the space in the neighborhood of charges of electricity, considered with reference to
the electric phenomena occurring in this space, is spoken of as the electric field’ [4:
24].

As we can observe, there was a strong agreement among the great scientists of the
past in relation to what they understood about the field concept. However, as the time went
by, the concept of field, in physics, ended up losing its original meaning. Instead of its original
meaning, many others conceptions were adopted and are used in several text books. A list of
the different meanings we find for field in the context of the Electromagnetism is now given:
(1) Region in which charged particles or electric currents are under the influence of
electromagnetic forces (original meaning of the concept, scarcely used
nowadays).
(2) Vectorial quantity, defined by a mathematical function (E(r,t) - electric field and
B(r,t) - magnetic field).
(3) Group of lines of force (electric or magnetic) in certain region.
(4) State of the space. That is, as a condition of space.
(5) Immaterial matter, susceptible to suffer the action of charged particles and electric
currents.
(6) E(r,t) and/or B(r,t) understood as real entities.
It is interesting to note that the concepts (2) and (3) are solely definitions that allow the
manipulation of situations in which we are interested in, while the definitions (4) and (5) refer
directly to the intrinsic reality.
We will now give examples were these different definitions are found in different
physics text books.
(1) Field as a region of the space around a charged body.
‘Field in general signifies a region of space considered in respect to the potential
behavior of test bodies moved about in it; the electricians of 1780 lacked the word but not the
concept, which they called “sphere of influence”, sphaera activitatis, or Wirkungskreis’[5: 187].
(2) Field as a vectorial quantity representing related processes.
‘(...) these electric charges therefore generate an electric field vector at all points of
space (in vacuo). (...) The electric field vector will be denoted by E (...)’ [6: 1].
‘An electric point charge produces in its vicinity an electric field E ’ [7: 63].
‘We can write the force F on a charge q moving with a velocity v as F = q(E + v×B).
We call E the electric field and B the magnetic field at the location of the charge’ [8: 1-2].

‘The electric and magnetic fields E and B (...)’ [9: 3].
(3) Field as lines of force.
‘For the moment, all the lines of force, or briefly speaking, the field, indicate only how a
test body would behave if brought into the vicinity of the sphere for which the field is
constructed’ [10: 131].
(4) Field as a state of space, as a distortion of the space.
‘(...) because in the final analysis in a theory of fields the ponderable matter, or the
elementary particles that constitute this matter, also have to be considered as ‘fields’ of a
particular kind, or as particular ‘states’ of the space (...)’ [11: 13].
‘The natural interpretation of electrical interaction is that two objects simply attract each
other: plus against minus. However, this was discovered to be an inadequate idea to
represent it. A more adequate representation of the situation is to say that the existence of the
positive charge, in some sense, distorts, or creates a “condition” in space, so that when we
put the negative charge in it feels a force. This potenciality for producing a force is called an
electric field’ [12: 2-5].
(5) Field as an immaterial medium, which would be the responsible for the interacting charged
particles.
‘If the field is considered as the symbolic medium for the action between charges,
equation (4.2) expresses the effect of the charges on the field, or, if one likes, they express
the message given by the charges to the field. (...) We see that for the electromagnetic field
the invariant diagonal sum of the tensor of the stresses and energy is zero. This agrees with
the view that the field is a non-material symbolic medium for momentum and energy. In
Chapter VII, 1, we called such media with zero mass telehapses. In quantum theory the
telehapses related to the electromagnetic field are photons, which are immaterial, without
mass (...)’ [13: 127,129].
(6) Field as E (r, t) and B (r, t), taken as real quantities.
‘Ever since Faraday, the laws of electricity and magnetism have been expressed in
terms of electric and magnetic fields, E and B (...)’
‘What exactly is an electric field? I have deliberately begun with what you might call the
“minimal” interpretation of E, as an intermediate step in the calculation of electric forces. But I

encourage you to think of the field as a “real” physical entity, filling the space in the
neighborhood of any electric charge (...)’ [14: 52, 61].
This last statement deserves some comments. In the first place, Faraday never
explicitly used the vector fields E and B to express the electromagnetic laws. In the second
place, the question of what E really is, does not make sense in the context under analysis.
We do know exactly what it is. It is a vector field that satisfies the Maxwell’s equations. Maybe
a better question would be: “What exactly represents an electric field?”. Furthermore, it does
not seem reasonable to consider E as a real entity, as the author suggests. It could be said
that E represents a real entity, but it is logically impossible to take it as the real entity itself.
From what we have discussed above we can conclude that the term field does not
have a unique meaning. This can lead the physics students to misleading interpretations if the
context of the word is not correctly analyzed.
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Electricity and magnetism are 2 aspects of electromagnetism. (image will be uploaded soon). Electricity and magnetism were long
considered to be separate forces. It was not until the 19th century that they were finally considered as interrelated phenomena. In 1905
Albert Einsteinâ€™s special theory of relativity discovered beyond a doubt that both are aspects of one common phenomenon.Â Every
charged body sets up an electric field in the surrounding space. A second charge can feel the presence of this field. The second charge
is either attracted towards the initial charge or repelled from the charge, depending on the signs of these charges. Since the second
charge also has an electric field, the first charge can feel its presence and is either attracted or repelled by the second charge also.
Electromagnetic interaction is described by the means of Electromagnetic fields: field called electric field, field called magnetic field, field
and. field. Those fields are solution of Maxwell equations, \index{Maxwell equations}. where. is the charge density and. is the current
density. This system of equations has to be completed by additional relations called constitutive relations that bind. â€˜The Electric Field
is the portion of space in the neighbourhood of electrified bodies, considered with reference to electric phenomenaâ€™ [2: Â§44]. This
definition was also followed by Sir Joseph John Thomson (1856-1940), Nobel Prize in 1906: â€˜the region in which the [electric]
attractions and repulsions are observed is called the electric fieldâ€™ [3: 1].Â A list of the different meanings we find for field in the
context of the Electromagnetism is now given: (1) Region in which charged particles or electric currents are under the influence of
electromagnetic forces (original meaning of the concept, scarcely used nowadays). (2) Vectorial quantity, defined by a mathematical
function (E(r,t) - electric field and B(r,t) - magnetic field). An electromagnetic field (also EMF or EM field) is a physical field produced by
electrically charged objects. Checking what is electric charge it saysÂ Definitions in physics are always somewhat circular, because
they are not really definitions. Instead, they're descriptions of the world. The way to make sense of "circular definitions" is usually to
think about the experiments that led to those definitions.Â $\begingroup$ @Shing: Again, you have to understand things in the context
of physics. $q\to 0$ means that the test charge doesn't disturb the charges that are creating the field you want to measure. Of course I
don't literally mean that $q$ is $0$; it has to be sufficiently small, depdending on the precision you would like to have. $\endgroup$ â€“
Javier Sep 6 '15 at 14:10.

