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This wave consists entirely of magnetic disturbances, the direction of magnetization
Dbeing in the plane of the wave. No magnetic disturbance whose direction of magneti-
sation is not in the plane of the wave can be propagated as a plane wave at all.

Hence magnetic disturbances propagated through the electromagnetic field agree with
light in this, that the disturbance at any point is transverse to the direction of propaga-
tion, and such waves may have all the properties of polarized light.

(96) The only medium in which experiments have been made to determine the value
of % is air, in which p=1, and therefore, by equation (46),
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By the electromagnetic experiments of MM. WEeBER and KOHLRAUSCH ¥,

»=2310,740,000 metres_j_)er second

is the number of electrostatic units in one electromagnetic unit of electricity, and this,
according to our result, should be equal to the velocity of light in air or vacuum.
The velocity of light in air, by M. FizEAUs T experiments, 1s

V=2314,858,000:
according to the more accurate experiments of M. Foucavit I,
Vv =298,000,000.

The velocity of light in the space surrounding the earth, deduced from the coefficient
of aberration and the received value of the radius of the earth’s orbit, is

Vv =308,000,000.

(97) Hence the velocity of light deduced from experiment agrees sufficiently well
with the value of v deduced from the only set of experiments we as yet possess. The
value of v was determined by measuring the electromotive force with which a condenser
of known capacity was charged, and then discharging the condenser through a galvano-
meter, so as to measure the quantity of electricity in it in electromagnetic measure.
The only use made of light in the experiment was to see the instruments. The value
of V found by M. FoUucAULT was obtained by determining the angle through which a
» mirror turned, while the light reflected from it went and returned along a

o
measured course. No use whatever was made of electricity or magnetism.

revolvin

The agreement of the results seems to show that light and magnetism are affections
of the same substance, and that light is an electromagnetic disturbance propagated
through the field according to electromagnetic laws.

(98) Let us now go back upén the equations in (94), in which the quantities J and
¥ oceur, to see whether any other kind of disturbance can be propagated through
the medium depending on these quantities which disappeared from the final equations.
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If we determine % from the equation
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and F', G', H from the equations. ‘
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and the equations in (94) become of the form

FVF = 4m(a,tg+dm (v+% ) el o 78)
Differentiating the three equations with respect.to z, y,.and .z, and adding, we find tﬁat
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Hence the disturbances indicated by F’, G/, H' are propagated with the velocity

V_f\/_ through the field; and since

dT’ a8’
dz + dz =

the resultant of these disturbances is in the plane of the wave. : :
(99) The remaining part.of the total disturbances F, G, H being the part. dependlmT :
on ¥, is subject to no condition except that expressed in the equation
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If we perform the operation V* on this equation, it becomes
ar . |
ke=Z—EVo(z, 9, 2). . . . . . . . . . (79)
Since the medium is a perfect insulator, e, the free electricity, is immoveable, and
dl . : e
therefore — is a function of 2, y, 2, and the value of J is either constant or zeyo, or

uniformly increasing or diminishing with the time; so that no disturbance depending
on J can be propagated as a warve.

(100) The equations of the electromagnetic field, deduced from purely experimental
evidence, show that transversal vibrations only can.be propagated. If we were to go
beyond our experimental knowledge and to assign a definite density to a substance which
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%We should call the electric fluid, and select either-vitreous or resinous electricity as the
representative of that fluid, then we might have normal vibrations propagated with a
velocity depending on this density. We have, however, no evidence as to the density of
electricity, as we do not even know whether to consider vitreous electricity as a sub-
stance or as the absence of a substance.

Hence electromagnetic science leads to exactly the same conclusions as optical science
with respect to the direction of the disturbances which can be propagated through the
field; both affirm the propagation of transverse vibrations, and both give the same velocity
of propagation' On the other hand, both sciences are at a loss when called on to affirm
‘or deny the existence of normal vibrations.
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Relation. between the Index of Refraction.and the Electromagnetic Character of the
ssubstance.

(101) The velocity of light in a medium, according to the Undulatory Theory, is

1
Tx%:
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where 7 is the index of refraction and V,:is the .velocity in vacuum. The velocity,
cigucordmw to the Electromagnetic Theory, is -

JE

: / 41#’

where, by equations (49) and (71), —-k;%&o, cand k=47 V2.

{ence D=:—L, b e e e oy S0

§;1‘ the Specific Inductive Capacity is equal :to-the square «df the index of refraction
éﬁlivided by the coefficient of magnetic induction.

g

; Propagation of Electromagnetic Disturbances in a Crystallized Medium.

| (102) Let us now caleulate the conditions of propagation of a plane wave in a
medium for which the values of % and w are different in different directions. As we
do not propose to give a complete investigation of the question in the present imperfect
?stnte‘of the theory as extended to disturbances of short period, we shall assume that the
axes of magnetic induction coincide in-direction with those of electric elasticity.

(103) Let the values of the magnetic coefficient for.the three axes be 2, w, », then
the equations of magnetic force (B) become

0Y2

_d4H_dG

| ey T ,

dF dH -

| pl=m =T b L L L e e {81
4G dF

WA Ty

%

i

AR







