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1Lulland, who found that he had bee, mahing @ wrong course
frow folluwing his needle, theie had been no stu, wnd the
compass lad not been touched.  But on the evening ot the
saane day, there was a biilliant aurora, and to this he attiibutes
the deviativn—a tondusivn which conld net lune bean die-
tated by theory, since at the tine (in 1818 the relations -
tween clectrivty and iaguctisin were not huown,

Fhe iutimate conneetion between the aurora and terrestrial
magnetism, has led Humboldt to designate as a magnetie storm
a suceession of disturbances of equikibrium in the magnetic
furces of the earth.  The presence of this storm is indicated
by the oscillations of the magnetic needle, and afterwards, by
the aurora, of which the osciilations ave precursors, and which
alsu put an end to the storm, just as the lightning in an o1di-
nary clectric storm announces that the equilibvium, befure dis-
turbed, is again established in the normal distribution of the
electricity.  Hwmbeldt finds proof, amounting to experimental
certainty, in the discovery of Faraday, who produced light by
the actton of magnetic forces alune, that the carth, by virtue
of its magmetism, has the property of emitting light quite dis-
tinet from that which is afforded by the sun,

While recognizing the tinth of the analogy which Hum-
boldt here traces out, we should reeollect, that it is not of
itself, but because it produces electrice currents, that magnetism
gives out light ; the light is puvely clectrical in origin.  Mag-
netism produces lunninous phenomena only because it can
disengage clectricity, and it is probubly in this point of view
that Humboldt says in a general way that it is a source of
light.

It is henee in eleetricity, and in the infinence which this
azent in a state of motion, and magnetism, mutually exert,
that we must look for the canse of the aurora borealis.  This is
the view which I would sustain, and to the foree of my
demonstration, I propose to bring some direct experiments, as
well as the results of numerous observations throuzh past
years.

2. Prorosen THEORY.

The atmosphere in its normal state is constantly charged
with o consideruble quantity of pusitive clectricity, which
increascs as we aseend, starting at the cath's suifuce where it
is zero.

1 will not inquire into the urigin of this dectiicity @ what is
certain is that its pruduction is connected with the action of
the sun, siuce its intensity is subject to divrnal variations. 1t
may be a guestion whether the sun acts direetly, cither through
its light ur its heat, on the constituents of vur atinesphere, and
so pruduces the electricity ; or whether it is an inditeet ffect
of the sular ruys causing evaporation fiom the waters of the
seas, or the vegetation of theland. It is probable that botl: cauess
act: yet Lam inclived to regard the fist as most general and
most constant.  But this s of littde importance hiere o the fact
of the constant charge of pesitive electricity in the atmosphere
and of negative ductricity in the carth, is abundantly proved,
and this is sufficient for vur explanations.

This constant production of the two electricitics must
necessarily be attended by a recotsposition or neutralisation
othernise the contrary clectric states wpuld acquite an infinite
teusion, which is contrary to observation.  This recomiposition
or neutralisation takes place in two ways, one irregular and
accidental, the uther normal and eunstant.

Lhe first method is exhibited under varivus forms.  Gener-
olly it is the simple huwidity of the air, or the full of main or
puyw, which causes the neutralisation. At other times, it is
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the thunder-bolt, which ¢abibits in an cuergetic nmnner the
tendency to union in the two accwmulated Jedtiicities, cne in
the air, the other in the ground.  The winds in certain cases,
by wiaiug the wiv feun the enth’s swifuce whidh s negtive
Lhe the canthy, with the positive wir of o scgion more devatad,
feads to a neutradisation of the two eledridities, causing cthr
stormsoran eahibition of heat lightuing. In winter, the air being
cunstantly more satwmated with moisture, the direct neutialisation
iy effected threugh the aqueous vapors and there me therefine
fewer great distwibances and consequently fewer storms ; and
at the same time, as Arago has remarked considering the num-
ber uf storms, the lightning stiikes the carth more fiequently
in winter than in swmmer.

In general, the influence of the hygrometrie state of the air
on the manifestations of atmespherie clectricity is almost 28
great as that of the canse itself which produces this electricity;
for this influence makes itself felt both in the production of the
accidental phenomena just enumierated, and in the indications
of the clectrometer by which we ascertain the normal electrie
state of the air for the hours of the day, and days of the year.
Hence itis dificult to deduce from these observations even the
i itensity of the atmospheric electricity for any given moment,
seeing that it is impossible to separate this original intensity
from the degree more or less decided which the electrie vegis-
ters may manifest.

Let us now pass to the second mode of neutralisation of the
two clectricities, which I regard as normal and regular.

The positive electricity, with which the upper beds of the
atmosphere are charged, will traverse them fieely, because of
their high state of mrefaction.  But in the polar region, wheie
the intense cold constantly condenses the aquevus vapors, it
finds a puition of the atmosphere saturated with humidity, giv-
ing rise to mists; and by this means it may casily pass to the
carth and cambine with the negative electiicity with nhich the
carth itself is charged. It consequently results that there me
constant currents of positive electricity rising from diffeient
points of the earth’s surfuce into the upper regions of the
atmosphere, which pass towards the poles, and then return
beneath the carth's surfuce towards each of the puints whence
they have started.  The carients of*the northern hemispliaie
should gu to the notth pole, and these of the suuthern, to the
south pole. In the cquatorial regions, the position of the sun
will determiine the dividing liue Letween thetwosystams, We
may add that the experiments made with the clectrie tlegraph
have demonstrated that the terestiial plobe is an almest por-
fect conductur of dlectiicity, compensating by its wass, for
what it wants in the conductibility of the nataials which -
stitute it.  Thus the existence of the currents, whose couise 1
have traced, rests on well established pincpl s, with a foun-
dation of simple experiment.

But mure than this @ their existenec is demonstralcd by facts
long studicd and ostablished,—these putaining to the divrnal
variution of the magnetic needle.

T dv ot exanine here into the origin of the carth’s mag-
netism, a subject to which I shall have occasiun to retwin in
another waik; fur the present, I unly say that I do net regand
the distwibing causces of the disection of the magnetic neddle
a5 of the same nature with these whi b dotarinine this disee-
tiun, 1 content myeedf new with aczanding the carth s a
longe magnet having its two pedes; snd 1stndy auly ticcn o
that medify the ditection which. in this guality of a mignd, it
tends to imprers on the nagnetic nadle. Thee Guses e
the electric currents, whose caistence T have just ehown ; they
well explain the diurnal variations. These variuticns, in fact,



