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last ray of the sun disappears behind the deep black cover of the moon ;
a shining wreath of beamns, surrounding the totally eclipsed Sun to a
distance of about one-third of the apparent diameter of the moon,
and so briglit at its inner edge that we may doubt whether really the
Sun is obscured and then fading away imperceptibly in the vast space
of heaven. The Corona does Znot always present the samne appear-
ance; it is eitlier of a silvery-white or*of a reddish tinge, according,
to the state of our atmosphere, and sometixnes colored rays or pencils
of light are seen issuincr from it. The halo with which the painters
surround the heads of saints gives perhaps the best idea of it. It
disappears with the first apppearing ray of t he sun, as if by mairie.

What is the cause of this plienomenon ? It must be either in' the
sun or in the moon. The moon could produce it only if she had an
atmosphere capable of refr.acting the rays of the sun. But sinice it
lias been proved that the nxoon is without an atmospliere, it follows
that the cause of the phenomenoni must be found in the sun himself'.

The following tlieory was adopted by the best astronomers before
the discovery of the spectrurn analysis:

If we observe the sun tlirougli a good télescope, we see black spots
on its surface, irregrulary form'ed and surrounded with a penum bra,
that is, ali inner ring, which is less dark, and of an ashy-grey color.
These spots often combine into a single, larger spot, or separate
into different smaller ones, passin g over the disc from east to west ini
periods of nearly two weeks. Sir W. ilersehel, and after him most
astronomers, believed these spots to be openingrs in~ a lumiuous at-
mosphere of the sun, whicli atonue is the cause of the sunligrht, and
that the Sun,* whose body those very openings allow us to sce, is dark;
that this luminous atmospbiere (pliotosphere) is seperated from the
body of the sun by an inncr atmosphere, tending to intercept or to
soften the heat and light of the photosphere, and that the penunibra
is produced by this muüer atinosphere.

But there are several important objections against this theory.
Thus, it lias been observed that the spots, altliough moving around
the surface of the sun, nevertheless retain their shapes often for a
long time. But by Sporer's .investigation, it lias been proved that
the surface of the sun is perpetually agitated by the most violent and
tremendous storms, moving near the equator in a westerly, in higher
latitudes in an easterly direction. But how can the spots, if mere
interruptions of a gaseous atmosphere, retain their shape, whenl this
atmosphere itself is driven over many thousands of miles in the most
violent convulsion? Again, several astronomers have observed that
lioth tlie spots and their penumbras are traversed by streaks and veins
of sunlight. W. Carrington, i n Redhill, saw on the lst September,
1859, an intense white liglit, brighter than that on the surface of the
sun, suddenly emerging from the centre of a large spot. The plieno-
menon lasted five minutes, and after iLs disappearance the spot
remained unclianged. The' saine astrononîer inspected some days
lter the photographic magnetic records in Kew, in respect to, decli-
nation, inclination, and itenèsityand found in each of these the traces
of a vast disturbance which liad occurred exactly at the time of the
phenoinenon described above. In 1862 the astronomer Nasmyth
stated that lie liad observed in the penumbra of the solar spots things
looking like willow-leaves, wb ich placed tliemselves over each other,
like bridges over bridges. In 1863 other astronoîners observed the
willowileaves of Nasmytli, and ventured to, assert -especially Sir
John Hersehel-that they miglit lie living beingcs deve lopin g liglit
and electricity. Even the earth was affected by this plienomenon;
for nt ail! observatories mauynetic storms were observed, aIt telegrapli
wires were overloaded, anI an aurora borealis trembled on the sky.

It is évident tliat the hypothesis whicli we have stated in regard to
the solar spots is unable to explain any of this phenomena. Much
less eau the appearance of the Corona lie exphiined by iL. Ili order
to accounit for the Corona astronomers have resorted Lo a new hypo-
thesis, tlie existence of a third atnîosphere around tlie sun-a cloudy
sphere. This spjiere, they Say, is invisible under ordinary circuni-
stances, in consequence of the briglirter pliotosphere;. but during a
total eclipse it wîlt appear as Corona, either with its Own liglit or by
reflectin çg the r iys of the photosphere.

But the Corona is not the only, not eveil the most remarkable
phenomenon of a solar eclipse. For attie moment when the last
ray of liglit lias vanislied, we suddeniy behoid on the edge of the dark
moonl strange congiomerations of a pale reddish lustre, which some
observers have conipared to glaciers, illuminated by the rising, or
setting Sun, others to reddish mountain peaks, others to immnovable
fiames. These protuberances-so tliey are called - are flot always
connected with the ed ge of the moon or of the sun, but often are

separated from it by a considrable distance (up to 2,1 minutes).
Some, wlien the moon is about to glide over them, suddenly change
their colors, or seem to grow in heiglit, and then new protuberances
will make their appearance. These protuberances have especialiy been

seen near those places on the edge, wliere solar spots had been per-
ceived before the obscuration.

These p)rotuberances were several timnes observed durixîg the last
century, first in 1733 by Bassemius ini Gothenburg. But they did not
engage the attention which they deserve till Schumacher made bis
admirable observations in Vienna, ou the 8th of July, 1845 ; silice
that time, they have been observed by ail astronomers withl the
most minute care during ail total eclipses-in 1850 in ilonolulu, 1851
in Sweeden and Prussia, 1858 in Peru and Brazil, 1860 in Spain. IL
is for the sake of getting photographic likeiiesses of the protuberances
and the Corona that the host of astronomers, who have resorted tO
the scenle of the présent eclipse, have provided theniselves with phoe
tographic instruments, w hich, by the skill of Warren De la Rue and
Secchi, produced surprising resuits on the occasion of the iast eclipse.

Some astronomers think that the protuberances bear the saine
relation to the outer or cloudly atmosphere of the sun as the ter,
restrial clouds do to our atinosp h re. Others consider theni as volcani-
masses, formed in or below the pliotosphere, which have penetrated
through the openings that appear qs solar spots, and perliaps have
caused these openings. Others suppose theni to be opticat plicnomefl5

produced by réfraction of liglit. Some have even considercd then0
as real mountains, which, liowever, according to their apparent size,
woutd have a lieight of about 200 miles,' if tliey were on the moOi',
and of about of 60,000 miles if on the Sun.

AIl these probîcîns have entered a new phase since B3unsen and
Kirchihoff, ten years ago, discovered the analysis' of the spectruxill.
We will endeavour to, give to the reader a brief outline of this splen-
did discovery, one of the most important of this century, and
especially distined to revolutionize the science of cliemistry.

Newton discoveî-cd that if a beani of solar liglit be admittxed to a
dark rooni through a small aperture and intercepted by a triangular
glass-prism, .tle rays of the suni will lie dispersed into an oblong
col ored figure, whigli-especially when obsrved througli a telescope
-looks h k e a piece cut from a rainbow, with the known succession O
the seven colors, viz:. red, orange, yellow, green, blne, indigo, violet'
This figure is called the prismatic solar spectrum. The spectra O
the pianets, but not those of the fixed stars, show exactly the sa111e
succession of colors. Iu the year 1814 Frauenhofer found that th"
colors of the solar spectruni are not exactly contiguous, but separateJ
by a number of black paraltel hunes, which are vertical to the îength
of the spectrum. These lines, whose number is now known to be
nearly 2,000 always appear exactly at tlie same places of the Spe-
truni, howevcr much the angle of t he prism may lie altered, 50 thst
we may consider theni as the regular liorders of the several grouP9
and shades of colors.

Scientists were in the dark concerniug the origin and nature O
these hunes until recent peculiar discoveries slied an uuexpected light
on the subject. These discoveries were made liy comparing spectr*
not having, their origin in the sunlight. Thus it was found that in the
spectruni of cliloride of sodium (common Sait) the colors apPeif
niuch darkened, with a very liright yellow hune at the place were th'e
red color changes into orange. This yeliow hune is a cliaracteristic
proof of the presence of sodium in any body in a state of combustion'
Electric ligli does ixot show any dark hunes iii the spectrum, at 1*
But if a flame of alcohol, the wick being, saturated with sodium, 'o
interposed between the prism and the electric light, a dark uine will
appear in the place of the briglit yelhow luxe. Now, Bunsen id
Kirchihoff discovered that the mentioued dark line exactly coincide.s
with one of the lines of Frauenhofer in the solar spectruni, and tlft
the saie phenomenon is repeated in inîjumerable other cases. 1
each chemical element; treated in this way, corresponîds a dark hule
or a series of dark hunes ; and if several elements are combined, the
corresponding dark hunes appear separated without the slightest C00 '
fusion.

By this discovery an entireiy new way of chemical analysis 'va
found . By means of the spectruni may lie recognized the présen~ce
of the very minutest paîticles of elements iu Lerrestrial bodies'
particies so minute, that by no other înethod can even a remote ne
proximation to this delicacy lie obtained. Thus, the spectruni anaYs'5
lias disclosed the presence of oite trillionth of a Pound of sodin b)'
means of the characteristie yellow line in the spectruni. We Uioy
imagine how enorunous wilt lie the resuit of Bunsen and KircihOfro
d iscovery in chemical science. But it is hardiy of less imoraci1
astronomy. For the saine ecliolars also made the diorthailcler

icoer thtiduis an essential difference betweeu the spectra of solid and hiquid f
those of gaseous bodies. Solid or liquid bodies lirouglit to a Stîite
white-heat produce a continuous spectruni, in which ail the Clr
are contained without the interposition of dark Elues. But ga8seoUs
bodies produce briglit hues interrupted by- dark intervals. N"
wlien the fiame of a gaseous body is interposed between the pril
and a white-hot solid or liquid body, the spectruni of the latter at Oi'e
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