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RATIONAL UNITS OF ELECTROMAGNETISM
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1, - There is now, I believe, & deneral acceptance of the view,
that the system of electric and magnetic measures at present in use
is vitiated by an irrationality, insomuch as it includes an unneces-
-sary factor 4n in the definition of the fundamental units of electric
charge and magnetic pole,

We are especially indebted to Mr. Heaviaide‘for having

first expounded the argument, He pointed out, as far back as 1882-83,
that the origin of the irrational factor lies in the inverse-gquare
formula, which wae formerly adopted as fundamental. The eguation for
the intensity of field emanated from an electric or magnetic mass
had ez in fact been written Hhuy
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while, rationally it ought to be
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where 2. ie the area of the sphere on which the flux of induction at
a distance 2 from the mass in spread.

From the first, or irrational, formula the set of units
in use has been deduced. Hence the origin of the irrational factor 4n
which muns throughout the whole system and appears everywhere in
equations that have nothing to do with spherical or cylindrical bodies.
I guote, for instance, the following ones:

a) - Capacity of a plane condenser:
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* see: 0, Heaviside, " Electrical Papers " (I) 189,283; (IT) 54%;



b) - Charecteristic eguation of magnetism;
LB = '/-:‘-?7??4‘

c) - Magnetic work, per unit volume of 2 medium:
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No doubt, the student who meets for the first time eguations
of this kind, is induced to think that the /m arises mysteriously out
foon the most intimate nature of electromagnetic phenomena; so that if
a day were to come when circles and spheres would be abolished from
the world, we ought then to define 7t electromagnetically, and deter-
mine its value by measuring the energy of magnetisation of a medium,
or the capacity of a plane condender,

These absurdities ars removed when the system deduced from
the inverse-square law is rationalised, by restoring the 4n into its
right place, No doubt, the change is easy, so far as the presentation
of the theory is concerned: there can be no divergence of opinion a-
bout the grounds which support it. But the difficulty arises as to the
units to be employed for practical measurements, The electric and ma-
gnetic units already adopted and legalised throughout all civilised
countries have been established in accordance with the irrational de-
finitions, What is to be done with them, in view of the results of
the rationalistic principle?

¥r. Heaviside insisted upon the neceesity of a general re-
form, and the adoption of a new volt, a new ampere, &c. all at varian-
ce with those at present employed. This has been thought almost im-

also " Electromagnetic Theory ", (I), X,113; (II) 275; in the latter,

references be—erities—ans—siscussisns are given, The firet paper on
the subject appeared in THE ELECTRICIAN, Nov. 18,1882



practicable.’ Two years ago Prof., Fesgenden'and Prof.. Fleming (")
advocated another plan, consisting of a partial change of units..
Objection was raised against this reform, that it is not radical,
and again it implies departures from the accepted aystems. The
guestion has teen discuesed further, but it still remains unsettled,.
I propecse here to show how, in my opinion, the guestion
might to be considered under another pcint of view, and then a so-
lution derived, whereby the present practical systems of measure
would te brought into agreement with the rationalistic theory, with-
out either introducing new unite or altering those already in use,

2. - The princiole from which the theory ¢f the rationalisa-
tion uepends will be better understood from the following point of
view,

N¥hen & cuzntity of electricity, or electric flux,ﬁﬁ is
displaced against an electromotive force ¢ , the work performed is
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or,writing w f{or the activity of the electric current ¢ , we nave
[ZTIERE JT

The magnetic correspondent to electric aisplacement is
magnetic flux, and the force acting on it is the magnetomotive force..
Consequently the work performed when displacing a fluxa@?against 2
magnetouotive force)i, oudnt to te rationally expressed Ly:

o

(*) See, THE ELECTRICAL WORLDS, Cec. 39,1899

(*) Bee, THE ELECTRICIAN, [Cec.. 29,1899; Jan. 5 and 12th, 1890






