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be pure or alloyed, each will give bis own
particular spectruni. In fact, physicists
have deterrnined accurately and repro-
duced by ineans of tables, flot only the
spectra of metals, but also those of aika-
lies and gases. lYrom ail these facts
they have deduced this fundamental prin-
ciple of spectrura analysis, that "the spec-
truin is characteristic of the chernical1
species."

Caireful and persevering e\cperirnenitation
opened the wvay to discoveries. When al
the' known substances had been viewed by
the spectroscope and recorded accordingly,
Bunsen and Kirchhoff were one day sur-
l)Iised at obtaining a spectruni in which
were founci two blue bands, unit then un-
knovi. They had, indeed, corne across
several spectra in which two blue bands
were visible, but in none of themn did they
occupy t'le exact positions which they
here filled. Having carefully established
the identity of these bands, they con-
cluded that there existed a new substance
which they termied caesizzmý. They had
obtained it by the long evaporation ni the
mineral waters of Gerrnany, whence
caesiumn took its place arnong the elemients
with the further distinction of being
classed arnong the mnetalls. Shortly after-
wards the appearance of two very brighit
bands simultarieously with two violet oncs
of lcss intensity in their spectroscopic
horizon announced a new-corner whorn
they welcomed under the nanie of r-ubi-
flium.

These first secrets snatched fr.om nature's
jealously guarded treasures, excited the
curiosity of buth French and English
scientists. Proft ssor Crookes discovered
a spectrun- with a green baud, until then
unknown. To this embodiment of his
toil and perseverance he gave the naine of
t/zalluw. Professor Lamy, a French chem-
ist grave to the sceptical mind a more tangi-
ble proof of the efficaciousness of the new
anlysis by presenting a fact to, substantiate
the negative proof drawn froni the ex-
clusion of known spectr-a. By long and
careful labor be succeeded in isolating
thalliumn, the very metal which Proiessor
Cronkes had spied through bis spectro-
scope. A fourth metal, distinguishcd by the
indigo bandof its spectrum bas been recent-
]y discovered. It is known by the name of
izziiii. In the summer of 1875, Lecoq
de ?Boisbaudran after incredible labor
drew from a minute drop of a concen-

trated solution, a lurninous spectrunm of
two violet Unes. The new nietal dis-
covered was jaflumn. This quantity of
galliumn perceptible only to the delicate
test of the spectrurn analysis, had been
extracted fromn fifty kilogranis of zinc
blende.

As we have said, the physicist seeks
with his spectroscope to pierce the misi in
which ail gases are diffused in order Io
identify them, while at the saine turne he
aims at determining the nature of the
different metals and aikalies. He again
had to adapt his tools to the objects
witli which he dealt. The gases ever dis-
tendingy their meare and ill-defined
franies througyh %pace to elude the chem-
ist's gras j), are well-nigh impregnable.
They could not be experimented upon
with the saine freedom with wvhich solids
were. Accordingly they 'vere first cautious-
ly gathered by chemical ineans, and
then held captive within glass wvalis
specially adapted to this end. The glass
vessels wvherein they wvere stored, have
been styled Geissler's tubes, froin the
maker's naine. The ends of the appara-
tus which are provided with electrodes
are sornewhat distended into a cylindri-
cal shape and are joined together by a
capillary tube. On the sudden intrusion
of the electricity the rarefled gas ernits a
faint shinmer and thus betrays itself to
the phvsicist.

Plucker arnd Morren have devoted
special attention to the study of the gases.
The former made bis chiet discoveries in
îS56. His work is considered by sonue
equal to that of Bunsen and Kirchhoff.
Hie discovered that hydrogen displayed
four bauds, oue orange, ont greenish-blue
and two indigo. Oxygen wvas charac-
terized by a yellow, a green and a suc-
cession of blue bands. Ail the gases
were thus identifled and registered in due
or-der.

The delicacy of the test required the
use of the gases in. a most rarefied state.
It followed froin t-his that mistakes could
be easily made in experimenting ou gases
that were littie kuown, since the spectrurn
of one Inight easily be taken as repre-
sentiug another. Mulîner further im-
pressed upon physicists the importance of
the greatest possible care in the analysis
of gases, for he showed that certain
changes in the pressure sensibly altered
the spectium. Through the ageucy of a
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